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CHAPTER 1 Introduction

This reference manual is intended to be a comprehensive reference to all of the
functions and features of NeuroZoom. This manual is not intended to introduce
you to concepts or protocols. Please refer to the other manuals for that
information.

This manual is organized by presenting the menus of the Menubar. Each menu
item is thoroughly discussed. As every window is produced by some action on a
menu item, or from a window control that is produced by a menu item, every
function in NeuroZoom should be covered.
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CHAPTER 2  Menus

Menubar

All of the menus in NeuroZoom are presented by the Macintosh Menu Manager
as a Menubar at the top of the primary monitor. If you have two or more
monitors, the primary monitor is the one that presented all of the start-up
windows and information when you booted the computer.

The menus are presented for NeuroZoom only when NeuroZoom is the
Macintosh application that is running in the “foreground”. Multiple applications
may be running simultaneously on the Macintosh, but only one can be the
foreground application. This application is the one that controls the Menubar.

The following Menubar is available when a 2D Mapping window is open and is
the front window.

I_. Fibe Bl mMap Sepetis Imaging  Stage dlereology Seeedsesy  Msduliy
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The following Menubar is available when a 3D Mapping window is open and is
the front window. The File, Edit, Windows, and Modules menus are the same as
from the 2D Mapping window. The Views menu is different from the Mapping
window.

& Flia Edil 30 Dieivs Winddis  Pidel

The following Menubar is available when neither a 2D Mapping window nor a

3D Mapping window is open. Other windows, such as Text windows, may be
opened. The File, Edit, Windows, and Modules menus are the same as from other
two Menubars.

& Filg Edit Windows “odules

Each menu will be discussed, and all of the menu items it contains detailed. The
menu items perform a command when the mouse is moved over onto it and then
released. This command may open a window, execute some code, or perform
some action that may not be visible to you. Some menu items also have a
Command kegquivalent, whereby you can activate the command without using
the mouse by pressing its assigned Command key equivalent. For example,
pressingCommand-$s equivalent to pulling theile menu down to th&ave
Documentmenu item.

Many of the menu items operate on the current mapping window. See the chapter
on Mapping Windowsfor more information on NeuroZoom windows and what

the current mapping window is. Since NeuroZoom can have many mapping
windows open, only one, the mapping window in the foreground, is considered
the current mapping window, and it is the one that many of the menu items
operate on. Each menu items will indicate if it is specific to the current mapping
window.

Many of the menu item commands can be called from other NeuroZoom control
objects, such as buttons or popup menus in other windows. For example, the

Reference



Menubar

Grab Image menu item command can also be activated byttad Image
button in thdmaging window. Each menu item command will indicate if there is
another method to activate its command.
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New Map

Open Map...

Close Map

File Menu
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The File menu is used to control actions surrounding the use of NeuroZoom
documents, and of some aspects of NeuroZoom itself.

Command NOpens a new NeuroZoom document. The name starts with the word
Untitled, and a number that increments from 1, and is unique among all the
opened documents of NeuroZoom.

Command QA standard file dialog opens to choose a NeuroZoom document.
Only NeuroZoom documents and folders are visible from this dialog. If a
currently opened NeuroZoom document is opened, that document’s mapping
window is brought to the foreground as the active window in NeuroZoom.

Command WCloses the current NeuroZoom mapping window and the document
itself. This item is not enabled if no documents are opened, or if the front window
is not a mapping window (floating palettes excluded).
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File Menu

Close All Maps

Save Map

Save Map As...

Export

Closes all NeuroZoom mapping windows and their documents. This item is not
enabled if no documents are opened, or if the front window is not a mapping
window (floating palettes excluded).

Command SSaves the current NeuroZoom mapping window and its document.

If the document has not been previously saved, a standard file dialog opens in
which to enter the name of the file for the document. If the document has been
previously saved or the mapping window was opened from a document, the
document is saved to the same file. This item is not enabled if no documents are
opened, or if the front window is not a mapping window (floating palettes
excluded).

Saves the current NeuroZoom mapping window and its document to a new file. A
standard file dialog opens in which to enter the name of the file for the document.
The name of the mapping window is changed to this new name, and all
subsequent selections of Save Map saves to this new file. This item is not enabled
if no documents are opened, or if the front window is not a mapping window
(floating palettes excluded).

Pops up a hierarchical menu for exporting data to other files formats.
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Export Map Image...
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Saves the current NeuroZoom mapping window to a file containing an image of
the map. A standard file dialog opens in which to enter the name of the file for the
document. The default name of the file is the name of the current document.
There is also a popup menu on this dialog to select either PICT or TIFF format.

o

Eiober | Pebitgdogmiel) Ml 4!
[untisted 1 | o gl

TIFF . .

The image that is saved represents exactly what is seen in the mapping window.
If the grid is on, the grid is saved to the file as well. The only exception is live
video. Live video will not be saved as an image to the file. However, it the image
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File Menu

is required, simply grab the image once, and the image itself will also be saved to
the file along with mapping data. This item is not enabled if no documents are
opened, or if the front window is not a mapping window (floating palettes

excluded).
Export QuickDraw™ Saves mapping data from the current NeuroZoom mapping window to a 3DMF
3D Metéfile... file. This file can be opened by any 3D application that supports this format (such

as NeuroZoom or SimpleText or any QuickDraw™ 3D application). A dialog
appears asking for the objects to export.

Exporting chjprty s CyiekDres W rarldie
Flesay imdicg by o oboion

) [yt ulcisdchrh
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| el ' e

Either the selected objects, if any, are exported, or all objects are exported.
Choose by pressing on the appropriate selection and therApoegs. A

standard file dialog opens in which to enter the name of the 3DMF file. The
default name of the file is the name of the current document with.3DMF as the
file extension. The creator of the file is ttxt (SimpleText) and is of type TEXT.
Double clicking on this file will typically launch SimpleText. If QuickDraw™

3D is installed on your Macintosh, the following browser window may appear
(the data will look different, of course). This item is not enabled if no documents
are opened, or if the front window is not a mapping window (floating palettes
excluded).

Reference 9



Menus

Export Text File...

Import
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Saves mapping data from the current NeuroZoom mapping window to a TEXT
file. This file is human readable and usable as a file exchange medium with other
software applications (or with NeuroZoom itself). A standard file dialog opens in
which to enter the name of the TEXT file. The default name of the file is the
name of the current document with. TEXT as the file extension. The creator of the
file is ttxt (SimpleText) and is of type TEXT. Double clicking on this file will
typically launch SimpleText. This item is not enabled if no documents are
opened, or if the front window is not a mapping window (floating palettes
excluded).

Alert: Images are not displayed to the text file.

Pops up a hierarchical menu for importing data from other files.

10
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Import Text File

New Text Document
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Reads in a TEXT file containing mapping data and creates them in a new
mapping window. A standard file dialog opens from which to choose a file. This
should be a file that is produced by Ehgoort Text File... selection as described
above. A new mapping window opens, and data, if within the bounds of the
current mapping window coordinate system, is displayed.

Opens a new text document window that can accept keyboard entry. Use this for
any notes, or as s simple word processing window. The window can be printed by
pressing th@rint button, saved to a file by pressing Saebutton, or closed by
pressing thé&one button.
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Open Text Document...

Get Info...
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Opens a text file and displays the contents in a text document window. A standard
file dialog opens from which to choose a file of type TEXT.

Opens a window in which general information can be entered about this
document. The species, age, sex, and information can be entered. Pressing on the
Savebutton will store this information into the document and close the window.
Pressing th@rint button will print a the information to the selected printer for

this computer. Pressir@ancelwill close the window without saving the

information. Opening this window again by reselectBgg Info... will again

display the information previously stored. This item is not enabled if no

documents are opened, or if the front window is not a mapping window (floating
palettes excluded).

12
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Password... Opens a window in which a password for the document may be entered. This

item is not enabled if no documents are opened, or if the front window is not a
mapping window (floating palettes excluded). Any document may be protected
with a password. The password is requested twice when opening a document. A
window opens asking you to enter in the password twice.
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Change Fastword
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PressAcceptto accept the passwords. A message window opens indicating that
the password has been changed. The password is permanently stored when the
document is next saved.
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Page Setup

Print...

Opening a protected document asks for the password.

P ||

Farpsod protecisd “

Alert: The password is CASE SENSITIVE. If you forget the password, you
cannot gain access to the contents of the document. Contact Technical
Support if that happens.

Opens the printer setup window for the chosen printer. An example dialog
displays. For NeuroZoom, the orientation as Landscape is typically more useful
then Portrait. This item is not enabled if no documents are opened, or if the front
window is not a mapping window (floating palettes excluded).

Laseriliriter B Page Selug 5T
Pagebs=[_US Lattar = | [ Comcel |
I.ﬂl:ll:lulll : E :I
Aedice e EI o |@
E-h'\*l‘. I Hi":l I

Orientafion;

Command PPrints the current window to the chosen printer. This item is not
enabled if no documents are opened, or if the front window is not printable. What
is printed depends on what is being displayed in the current window. If the
mapping window is in the front, the map data, images, grid, counting frames, etc.
are all printed. Only the visible contents of the mapping window are printed. If
the map extends beyond the boundaries of the mapping window, and you want to
print these invisible portions, seldetint Entire Map... from theFile menu.

Reference
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Print Entire Map...

Several window dialogs may appear depending on what is being displayed in the
mapping window. Should there be no data whatsoever, the following window
dialog appears warning that no data are available, but that you can print the grid
itself.

Tha rescha wds b o s b @ idads be prind. [ oEs wuri b
prinklegrid 7

PressPrint Grid to print the grid only, or presancelto cancel the printing.

If there is no data or grid displayed, the a window dialog indicates that there is
nothing to print. Pres®K to dismiss the dialog.

! Thrs ia ra dets ar vizi Vi deds & priel

Prints the current mapping window to the chosen printer. This item is not enabled
if no documents are opened, or if the front window is not a mapping window
(floating palettes excluded). The document’s entire map is printed. This includes
the non-visible portions of the mapping window should the data exceed the
visible boundaries. The same conditions are test and presented in dialogs as
described in the section Print... from i menu. However, if data are located
beyond the boundaries of the mapping window, the size of the print output
displays in a window dialog. This is useful in case there is a large map requiring a
lot of pages.

16
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PressPrint to continue printing the entire document’s map. P@zsscel to
cancel the print request.

Configure Devices... Opens the&Configuration window for devices. See the next section for more
information on how to use this window.

Configuration

| DhHrieeg |

YT - T
I:}' Lan & i
Preferences Pops up a hierarchical menu for controlling preferences for NeuroZoom.
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Preferences...
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Opens théPreferenceswindow. See the next section for more information on
how to use this window.
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Restore from File... Allows preferences stored in disk files to be opened and used in NeuroZoom.

This is useful if several people are sharing the use of NeuroZoom on one
computer. Personal preferences may be created and stored in a file, and restored
individually for each person. A standard file dialog opens from which to choose a
file containing the preferences. Only NeuroZoom preference files will be
displayed.
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Save to File...

Quit

Choose the correct preference file and p@gssn to read in the preferences.

Alert: Preferences apply to the entire session of NeuroZoom. These
preferences apply to all documents opened by NeuroZoom until the
preference items are explicitly changed, or when a new preference file is read
in.

All preferences currently in place are written to a disk file. This file can be
restored later as new preferences. A standard file dialog opens in which to enter
the name of the Preference file. The default name of the Riefsrence

Command QQuits NeuroZoom. Any opened and unsaved mapping windows are
presented with an option to save the document to a disk file. If no windows are
opened, or if no opened document has been modified, NeuroZoom will simply
quit.

20
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Undo

Cut

Copy

Edit Menu
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TheEdit menu is used to control actions surrounding the editing of objects in
NeuroZoom. In general, this pertains to cutting and pasting operations found in
most Macintosh applications.

Command ZSome commands in NeuroZoom can be undone. If so, this menu
item is enabled. Selecting it will undo the last action. For example, if selected
mapped cells were deleted, selecting Undo will undelete the cells and redisplay
them again. The label of this menu item may also change to reflect the particular
action that will be undone. In this deletion example, the menu wouldedal

Deletg indicating that selecting it will undo the last deletion. This item is not
enabled if there is nothing to undo.

Command XSelected objects are copied to the Macintosh clipboard and then
cleared from the mapping window. Use this to move objects from one document
to another. This item is not enabled if there are no selected objects. This action
can be undone by théndo menu selection.

Command CSelected objects are copied to the Macintosh clipboard with the
command. They are not cleared from the current mapping window. This item is
not enabled if there are no selected objects.

Reference
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Paste

Paste Special...

Alert: Objects copied to the clipboard may be pasted into other applications.
How they paste out depends on the type of data that was copied, and how the
NeuroZoom preferences are configured. For example, if you select a group of
point locations, the copy buffer would contain a TEXT description of the
selected cells and their locations. If the preferenc€éqy Pict

Object...were set, an image of the objects would also be copied to the
clipboard as a graphics clipping.

Command VAny copied NeuroZoom object can be pasted into a mapping
document. The location of the objects are preserved in absolute microns. The
current structure of the mapping window is used as the structure association for
these data. See the section on the mapping window and current structure for more
information on this. This item is not enabled if there are no NeuroZoom objects

in the clipboard.

Paste can also be used for normal text pastes into text based windows. If a text
based window, such as tihext Documentwindow is at the front, selecting Paste
will paste any text in the clipboard into the text field at the current cursor
location.

This is used for pasting in PICT objects that might contain QuickDraw data that
may be represented by NeuroZoom objects. For example, if you use Canvas to
create a polygon, select and copy that polygon, you can use this command in
NeuroZoom to extract out all of the relevant data to recreate a contour in
NeuroZoom. The object is always pasted into the current view of the mapping
window, regardless of the stage location or the scale of the mapping window. The
size of the object as described by QuickDraw screen coordinates are used. The
object will also anchored to the top left of the mapping window. If multiple

objects are in the clipboard, subsequent NeuroZoom objects will be created at the
same offset from the first object.

Clear Command Delet&elected objects are cleared from the mapping window. They
are not copied to the clipboard. This item is not enabled if there are no selected
objects. This action can be undone bylimelo menu selection.
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Select All

Text Tool

Show Clipboard

Command AAll data objects in the current mapping window are copied to the
clipboard.

Opens th@ext Tool window. See the next section for more information on how
to use this window.

Opens theClipboard window. Shows what is currently in the clipboard. Only
Text and Pictures are currently displayed.

Clipbaard

Reference
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Refresh Window

Mapping Tools Window

Map Menu
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TheMap menu is used to control actions surrounding the front mapping window.
This menu is not available if no mapping windows are open of if the front
window is a standard or dialog window other than a mapping window.

Command RRedraws the content in the current mapping window. This item is
not enabled if no documents are opened, or if the front window is not a mapping
window (floating palettes excluded). This menu action can be useful if
NeuroZoom fails to draw a portion of the mapping window content properly.

Command 1Command can also be called from Wimdow Togglers. Opens the
Mapping Tools window. This item is not enabled if no documents are opened, or
if the front window is not a mapping window (floating palettes excluded). This
window contains the tools that are used for mapping data. All data acquisition
tools that used for mapping structures are selected from this window. The
currently selected tool is highlighted with black on white graphics. From this
window, select the proper tools to begin data acquisition from the mapping
window. See the next section brapping Tools window for more information

on how to use this window. If the window is opened, there is a checkmark
displayed before this menu item.

24
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View Window Command 2ZCommand can also be called from Wimdow Togglers. Opens the

View window. This item is not enabled if no documents are opened, or if the front
window is not a mapping window (floating palettes excluded). This window
contains functions that pertains to the Views. A view is a combination of a
microscope, a camera, and the lens objective. Each view is scaled within
NeuroZoom so that the precise ratio of real world units (microns) is know for
every device unit (pixels). The presentation of these views, and other related
functions are controlled from the View Window. See the next sectitfiean

window for more information on how to use this window. Also see NeuroZoom
Basics for information on Views. If the window is opened, there is a checkmark
displayed before this menu item.
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Imaging Window

Stage Window

Info Window

Command 3Command can also be called from ¥Wimdow Togglers. Opens the
Imaging window. This item is not enabled if no documents are opened, or if the
front window is not a mapping window (floating palettes excluded). This window
contains functions that deal with video, imaging, or the use of files that contains
images. See the next sectionloraging window for more information on how to

use this window. If the window is opened, there is a checkmark displayed before
this menu item.

|4 | 4]

Command 4Command can also be called from Wimdow Togglers. Opens the
Stagewindow. This item is not enabled if no documents are opened, or if the
front window is not a mapping window (floating palettes excluded). This window
contains functions that deal with aspects of the stage. See the next section on
Stagewindow for more information on how to use this window. If the window is
opened, there is a checkmark displayed before this menu item.

Stage

N EEEEE

Command 5Command can also be called from Wmdow Togglers. Opens the
Mapping Window Info window. This item is not enabled if no documents are
opened, or if the front window is not a mapping window (floating palettes
excluded). This window displays real time information pertaining to the
configuration of NeuroZoom, the mapping window, tools, or data. See the next
section orMapping Window Info window for more information on how to use
this window. If the window is opened, there is a checkmark displayed before this
menu item.
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Data Type Window Command 6Command can also be called from Wimdow Togglers. Opens the

Data Type window. This item is not enabled if no documents are opened, or if
the front window is not a mapping window (floating palettes excluded). This
window displays all of the structures and their data type currently mapped in the
current mapping window. The layer for each structure object is also displayed.
This window is useful to control the visibility of specific kinds of structures. For
example, turning off all data except for Purkinje cells that are mapped as a point
locations. See the next section@ata Type window for more information on

how to use this window and how to generate reports from it. If the window is
opened, there is a checkmark displayed before this menu item.
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Data Window Command 7TCommand can also be called from Wimdow Togglers. Opens the
Data window. This item is not enabled if no documents are opened, or if the front
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window is not a mapping window (floating palettes excluded). This window
displays all structures currently mapped in the current mapping window, and lists
their total count per type of data. Use this window to easily see how many points
or boundaries (open contours) there may be of pial surface or Purkinje cells. See
the next section oBata window for more information on how to use this

window and how to generate reports from it. If the window is opened, there is a
checkmark displayed before this menu item.
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Microscope Setup... Command can also be called from Yhew window. Opens th#licroscope

Setupwindow. This item is not enabled if no documents are opened, or if the
front window is not a mapping window (floating palettes excluded). Use this
window to setup all of the devices used with the microscope for this mapping
window. The microscope, camera, lens objective, and stage must be chosen
before any data can be entered. The defaults are Virtual Microscope, Virtual
Camera, Virtual Lens Objective, and Virtual Stage. See the next section on
Microscope Setupwindow for more information on how to use this window, and
the chapter o€onfiguring NeuroZoom Devicem theUser Guide Manualon
how to configure and use devices.
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Select Microscope
Objective...

Select Microscope

Filter...

et rnstope S ley

ey dociophard

iy TN sk Tara

I Fla-paciree g

I‘.l-lwlslm

Command can also be called from Yhew window. Pops up a hierarchical menu
for selecting all configured lens objectives for the selected microscope and
camera. See the next sectionMicroscope Setupwindow for more information

on how to use this window, and the chapteConfiguring NeuroZoom Devices

in theUser Guide Manualon how to configure and use devices. This item is not

enabled if no documents are opened,
window (floating palettes excluded).
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Command can also be called from Yiew window. Pops up a hierarchical menu
for selecting all configured microscope filters. See the chapt@opnfiguring
NeuroZoom Device#n theUser Guide Manualon how to configure and use
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Grid

Grid Setup...

devices. This item is not enabled if no documents are opened, or if the front
window is not a mapping window (floating palettes excluded).
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Command can also be called from Yhew window. Toggles the visibility of the

grid on the current mapping window. The grid displays the current location of the
stage location (as measured from the center of the field). The X and Y tics are in
absolute microns from the last known zero point (origin) of the stage controller.
This reflects the current mapping coordinate system. The X and Y axes on the
origin are always displayed in solid lines, while the lines corresponding to the tic
locations are displayed as dotted lines.

If the grid tic interval is determined to be too small and thus would clutter up the
mapping window, NeuroZoom will turn it off automatically. You will probably

see this if you zoom down from the current scale to a point where the grid is too
dense.

The appearance of the grid can be altered witi/izge menu commanGrid
Setup....See the section dlapping Coordinate Systenm theUser Guide

Manual for more information. This item is not enabled if no documents are
opened, or if the front window is not a mapping window (floating palettes
excluded). If the grid is on, there is a checkmark displayed before this menu item.

Command can also be called from Yhew window by option clicking on the
Grid button. This item is not enabled if no documents are opened, or if the front
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Map Menu

Override View Scale...

window is not a mapping window (floating palettes excluded). OperGritie
Setupwindow so parameters controlling the appearance of the mapping window

grid may be configured. See the next sectiood Setup window for more
information.
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Allows the current scale in the X and Y dimensions to be overrided in the current
mapping window. The new scale stays in effect until the override is manually
turned off. This allows you to enter in any scale. The current scale for any view in
place is then ignored. This item is not enabled if no documents are opened, or if
the front window is not a mapping window (floating palettes excluded).

Selecting this opens a window describing the command and the options to enter
in the scale.
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If the scale had not been previously overrided in the mapping window, there are
only two options as displayeldeyboard can be selected to enter in scale factors
for X and Y from the keyboard as floating vallmage can be selected from

which a live image or a digitized image of a calibration grid can be used to
determine the scale. Pré&ssceptto continue with the override process, or

Cancelto cancel the override.

Keyboard - a window opens in which you enter the X and Y scale as floating
values expressed as microns per pixel. Pxessptto accept the values, or

Cancelto cancel the override.

Image - If the preferences in NeuroZoom are set to display information

Enterin the stale for HY (mstrons pinell

EARE | A 4.0

| Canced |

windows, the following window opens.

A calibration grid should already be displayed in the mapping window. This
can be a live image of one on the microscope, or a digitized image displayed
by using theDpen Image From Filecommand from thémaging window or

from thelmaging Menu. The grid is best displayed with a known linear
distance at 45 degrees from the X or Y axis. Press and hold the mouse on one
endpoint of the known distance. Drag the mouse to the other endpoint and
release the mouse. The scale for the X and Y axes will be computed and used
for the override values. Selecting any other tool without specifying the
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endpoints cancels this override process.
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Map Menu

Once an override is in progress, a checkmark appears before the menu item
Override View Scale...in theMap menu. Selecting the menu item opens a
dialog asking if the override should be cleared.
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Pres<Clear to clear the override, @ancelto continue using the current
override.

Once an override has been used in the mapping window, an additional option
will appear in the options window when turning it back on.
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SelectLast Overrided Valuesto use the last scale values in effect. Press
Acceptto accept the values, Gancelto cancel the override.
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Zoom In

Objects Menu
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The Objects menu is used to control actions surrounding the display,
maintenance, or use of all objects in the current mapping window. This menu is
not available if no mapping windows are open of if the front window is a standard
or dialog window other than a mapping window.

Command =Command can also be called from #wom tool of theMapping
Tools window. Zooms in on the current mapping window by a factor of 2. This
item is not enabled if no documents are opened, or if the front window is not a
mapping window (floating palettes excluded).

If a stage controller is on, a dialog window opens stating that the controller must
be turned off. This is to prevent large movements of the stage on the microscope
when zooming or grabbing the image in the window.
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Objects Menu

Zoom Out

Enter Zoom...

Pressresto continue with the zooming and redraw the mapping window at the
new zoom, or presSancelto cancel the command. The current zoom value is
displayed in thévlapping Window Info window.

Command -Command can also be called from BEwom tool of theMapping

Tools window. Zooms out on the current mapping window by a factor of 2. This
item is not enabled if no documents are opened, or if the front window is not a
mapping window (floating palettes excluded).

If a stage controller is on, a dialog window opens stating that the controller must
be turned off. This is to prevent large movements of the stage on the microscope
when zooming or grabbing the image in the window.
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Pressresto continue with the zooming and redraw the mapping window at the
new zoom, or presSancelto cancel the command. The current zoom value is
displayed in thévlapping Window Info window.

Opens a window in which the zoom factor may be entered. The zoom factor may
be any floating point value. A zoom of 1.0 is the same size as the image from the
microscope (assuming that the microscope, camera, and lens have all been scalec
properly). This item is not enabled if no documents are opened, or if the front
window is not a mapping window (floating palettes excluded).

If a stage controller is on, a dialog window opens first stating that the controller
must be turned off. This is to prevent large movements of the stage on the
microscope when zooming or grabbing the image in the window.
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Full Scale

Lock
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Pressresto continue with the entering of the zoom value or p@zsselto
cancel the command. Another dialog window opens that allows you to enter in
the value.
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1

The default value displayed is the current zoom factor. Enter any floating point
value. Zero and negative numbers are not permitted. Reesptto continue

with the zooming and redraw the mapping window at the new zoom, or press
Cancelto cancel the command. The current zoom value is displayed in the
Mapping Window Info window.

Command ORedraws the current mapping window at 1:1 scale. This item is not
enabled if the stage controller is on, or if no documents are opened, or if the front
window is not a mapping window (floating palettes excluded).

Command LLocks all selected objects in the current mapping window. This item

is not enabled if there are no selected objects, or if no documents are opened, or if
the front window is not a mapping window (floating palettes excluded). Locking
an object prevents it from being deleted, edited, or moved. Locked objects can
still be selected for copying, dragging to other windows or to the desktop,
generating information or reports, or hiding. A locked object appears with a
dotted graphics representation when selected, otherwise it appears normally in
the mapping window.
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Objects Menu

Unlock

Configure Layers...

Command UUnlocks all selected objects in the current mapping window. This
item is not enabled if there are no selected objects, or if no documents are
opened, or if the front window is not a mapping window (floating palettes
excluded). Unlocking an object allows it to be deleted, edited, or moved.

Option-Command LCommand can also be called from Wadow Togglers.
Opens thé.ayers window so parameters controlling the layers in the current
mapping window can be configured.
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Layers are used to organize the data into manageable parts. Data can go into
containers known dayers Each layer can be shown, hidden, activated for data
entry, or inactivated to protect it against data entry (and thus change).

Layers can be used to hold different parts of an entity that you might be mapping.
For example, boundaries of the cortical surface can go into a layermialled
surface Different regions can go into a layer called regions. Cortical layers can
go into a layer called corticéyers Cell can go into a layer calleglls and

fiber can go into a layer calldithers See the next section dayers window for

more information on how to use this window.
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Make Current Layer

Layers

Command can also be called from tlaers window. Pops up a hierarchical
menu for selecting one of the layers as the current layer.
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The current layer is the layer into which all new data objects are entered. There is
always one current layer at all times. A checkmark appears before its name in the
popup menu. See the next sectiorLagers window for more information. This

item is not enabled if no documents are opened, or if the front window is not a
mapping window (floating palettes excluded).

Many of these commands can also be called fronalgers window. Pops up a
hierarchical menu for controlling visibility of all layers, activity of all layers, and
the visibility of the stereology layer. This item is not enabled if no documents are
opened, or if the front window is not a mapping window (floating palettes

excluded).
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Objects Menu

Enable Data Rendering
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A checkmark appears before the menu item in the popup menu that indicates the

currently selected mode.

Show All Layers will turn on the visibility of all layers.

Hide All Layers will turn off the visi

bility of all layers.

Activate All Layers will turn on the activity of all layers. The objects in all of

the layers are then selectable.

Deactivate All Layerswill turn off th
of the layers are then not selectab

Show Stereology Layemwill turn on
layer. Data that are acquired from

e activity of all layers. The objects in all
le.

the visibility of only the stereology
a stereology protocol are displayed.

Hide Stereology Layerwill turn off the visibility of only the stereology

layer. Data that are acquired from

a stereology protocol are not displayed.

Toggles the rendering of the data in the current mapping window. If this is off,
data are not displayed. If this is on, data are displayed. A checkmark appears
before the menu iteiinable Data Renderingin theObject menu when

rendering is enabled.

Use this when there is a lot of data in

the mapping window, and you are

performing some command that causes a lot of rendering to occur. An example is
moving the stage using the software controller. Each time the stage is moved and
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Data Types

Object Info...

settled, data will be rendered. Disabling the rendering temporarily will speed up
the process of moving the stage until you locate the field of interest.

Many of these commands can also be called fronb#ia Type window. Pops

up a hierarchical menu for controlling visibility of all data types. This item is not
enabled if no documents are opened, or if the front window is not a mapping
window (floating palettes excluded).
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A checkmark appears before the menu item in the popup menu that indicates the
currently selected mode.

Show All Data Typeswill turn on the visibility of data types.
Hide All Data Typeswill turn off the visibility of data types.

Note that this is different from tHenable Data Renderingcommand because
only data types from mapped data are affected. Stereology data, images, grids,
etc. are not affected by this command.

Command IShows information on the selected objects in the current mapping
window. This item is not enabled if there are no selected objects, or if no
documents are opened, or if the front window is not a mapping window (floating
palettes excluded).
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Objects Menu

The information is displayed in a report window that summarizes the total count
information for each structure in the selected objects. If a more complete report is
needed, us®bject Report....
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Object Report... Option-Command RShows full report on all objects in the current mapping
window. Objects do not have to be selected to use this command. All objects in
the mapping layer of the current mapping window are reported. Stereology
objects are not included. This item is not enabled if no documents are opened, or
if the front window is not a mapping window (floating palettes excluded).

The report is displayed in a report window that details the information for each
structure in the selected objects.
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Select Structures to
Map...
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The format of the report is affected by Bepy/Pastepreferences stored for
NeuroZoom See the next sectionRneferencewindow for more information on
how to use preferences.

Option-Command $pens th&elect Structures to Mapwindow so parameters
controlling the currently selectable structures in the current mapping window can
be configured.
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Aelect AMructeres o Map
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Many structures may be defined for a document, but only a small subset may
actually be used in one experiment of the document. See the next section on

Select Structures to Mapwindow for more information on how to use this
window.

Configure Structures... Command can also be called from Wandow Togglers. Opens thé&tructure

Configuration window so parameters controlling the all structures of the
document in the current mapping window can be configured.
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The names, information, keywords, and graphics representation of all or any
structures can all be controlled from this window. See the next section on
Structure Configuration window for more information on how to use this
window.

Special Pops up a hierarchical menu for special commands on objects. This item is not

enabled if no documents are opened, or if the front window is not a mapping
window (floating palettes excluded).
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Currently, there is only one command available.

Create Mesh from This creates a 3D surface mesh from selected contours or bezier curves. This is
Selected Objects then used to create the 3D model for 3D visualization. Only contours or Bezier
curves can be selected, otherwise an error will display.

i Error: Yon canonl y skl condanrsor Barder

CLFVEE

Also, at least two contours or Bezier curves must be selected, otherwise an error
displays.
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When the correct objects are selected, a confirmation window appears.
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PresgContinue to create the mesh, @Gancelto cancel the command. External
spare disk space is used to hold data while the mesh is being created. If there is
not enough disk space, NeuroZoom alerts you. When the mesh has been
successfully created, the mesh object is selected as the only object.
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You can then proceed with 3D visualization by created a 3D model.
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Objects Menu
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See the chapters on 3Isualizationfor more information on how to create 3D
models and how to use 3D visualization.
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Imaging Menu

Turn Video On/Off

Grab Image

Imaging Menu
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Thelmaging menu is used to control actions surrounding the display,
maintenance, or use of video and images in the current mapping window. This
menu is not available if no mapping windows are open of if the front window is a
standard or dialog window other than a mapping window.

This command can also be called from ltinaging window. If video is off, this

turns on live video if video is possible. If video is on, this turns off live video.
This item is not enabled if no documents are opened, or if the front window is not
a mapping window (floating palettes excluded).

Video is affected by a variety of factors, such as the Macintosh model, the
amount of VRAM present, the video board if present, the type of electronic
camera attached, and the digitizer configured for the current camera. See the
appendix orOptimizing Videofor more information on using and maintaining
live video in NeuroZoom.

This command can also be called from ltinaging window. Grabs one frame

from the video digitizer if video digitization is possible. If video is on, one frame
is grabbed and video then turned off. If video is off, the video is momentarily
turned on, a frame is grabbed, then video is turned off again. The image that is
grabbed becomes one background image and is displayed at the location of the
stage (current location). If the commaBatially Map All Images is on, the
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Image Size

Realign Data to Image...

image willmovewith the stage when the stage is moved. If not, the image will
stay in the current mapping window at all times, unless it is obscured by a newer
image grabbed, opened, or pasted on top of it. The images all appear in the
Background Imageswindow, and visibility may be controlled from there. See

the next section oBackground Imageswindow for more information on how to

use this window. This item is not enabled if no documents are opened, or if the
front window is not a mapping window (floating palettes excluded).

This command can also be called fromitihhage Size Popupmenu of the

Mapping window. Pops up a hierarchical menu for setting the percent size of the
current mapping window. This item is not enabled if no documents are opened, or
if the front window is not a mapping window (floating palettes excluded).
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This is selectable from a minimum of 5% to a maximum of 100%. The value
indicates the percent size of the mapping window relative to the pixel width and
height of the displayed video, or the displayed image. Live video is scaled to
match the size of the window. Therefore there is no loss of spatial context, only
resolution. This command is useful if the monitor size is small.

This command can also be called from¥mv window. Allows data to be
realigned to the image. Small errors may creep into the display of the data
graphics over the live image from the microscope. This comes from
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Imaging Menu

Save Image to File...

imperfections in the lens objections, camera, or even the microscope optics. The
stage controller itself can sometimes be at fault if the precision is not high
enough. This command makes it easy to realign all data when it displays
improperly.

If the preferences in NeuroZoom are set to display information windows, the
following window opens.
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Position the cursor over any data graphics that can be visualized. While holding
the mouse button down on that data graphics, move the cursor to the real object in
the image. When the mouse button is released, the realignment factor is
calculated and a confirmation window opens.
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Pres<Continue to accept the realignment, or pr€&ancelto cancel the
realignment command. You can also select any other tool before dragging the
mouse to cancel this command. If you pr€ssitinue, all of the data will be

offset by the realignment factor. All subsequent data entered into this mapping
window will align itself to the new values.

This command can also be called from lilh@ging window. Allows the current
background image to be saved to a disk file. If there are no images currently in
the background, an error window will open.
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Open Image From File...
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Otherwise, a standard file dialog opens in which to enter the name of the file for
the image.
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The default name of the file is the name of the document, WIRGE as the file

extension. EithePICT or TIFF can be selected for the image format by pressing
on the Format popup menu button.

ST
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PressSaveto save the image to the file, or pr€ncelto cancel this command.

If the image displayed is not the one you wish to save to a file, use the
Background Imageswindow to select the proper image. See the next section on
Background Imageswindow for more information on how to use this window.

This command can also be called from ltihaging window. Opens a PICT or
TIFF file and reads the image into the current mapping window as a background
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Remove Image From
List...

image. A standard file dialog opens to choose a file. Only PICT and TIFF files
and folders are visible from this dialog.
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The image that is opened becomes one background image and is displayed at the
location of the stage (current location). If the comm8pdtially Map All

Imagesis on, the image wilinovewith the stage when the stage is moved. If not,

the image will stay in the current mapping window at all times, unless it is
obscured by a newer image grabbed, opened, or pasted on top of it. The images
all appear in th&ackground Imageswindow, and visibility may be controlled

from there. See the next sectionBeckground Imageswindow for more

information on how to use this window. This item is not enabled if no documents
are opened, or if the front window is not a mapping window (floating palettes
excluded).

Alert: Multi-file and compressed TIFFs cannot be displayed in NeuroZoom.

Use another graphics application to convert it to single file, standard TIFF or a
PICT file.

Command can also be called from theaging window. The current background
image is removed from the list of images for the current mapping window. If
there are no background images for this window, the following error window
opens.
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Otherwise, a confirmation opens.
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PresRemoveto remove the background image from the current mapping
window, or pres€ancelto cancel this command. Images all appear in the
Background Imageswindow, and may be removed from there. See the next
section orBackground Imageswindow for more information on how to use this
window. This item is not enabled if no documents are opened, or if the front
window is not a mapping window (floating palettes excluded).

Background Images... Command can also be called from theaging window. Opens thBackground
Imageswindow.
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This window lists all of the background images for this current mapping window.
These background images display behind the data, acting as a kind of template on
which data are mapped. In this figure, the first image is positioned exactly on the
origin. The second image is 350 microns to the right in the X axis, 451 microns
down in the Y axis, and 3 microns up in the Z axis. See the next section on
Background Imageswindow for more information on how to use this window.
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Paste Image from
Clipboard...

Spatially Map All Images

This item is not enabled if no documents are opened, or if the front window is not
a mapping window (floating palettes excluded).

Any copied PICT object can be pasted into a mapping document. This item is not
enabled if there is no PICT object in the clipboard. A dialog window opens.
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PressPasteto continue with the Paste commandCancelto cancel the

command. The PICT image is automatically scaled to fit the size of the mapping
window. A 640 by 480 image will fit perfectly in a standard NTSC camera, 640
by 480 mapping window. If theptionkey is held down when answering this
dialog, the image will not be scaled, and the mapping window will resize to fit the
size of the pasted image. The image that is pasted becomes one background
image and is displayed at the location of the stage (current location). If the
commandSpatially Map All Images is on, the image wilnovewith the stage

when the stage is moved. If not, the image will stay in the current mapping
window at all times, unless it is obscured by a newer image grabbed, opened, or
pasted on top of it. The images all appear irBaekground Imageswindow,

and visibility may be controlled from there. See the next sectid@aokground
Imageswindow for more information on how to use this window. This item is

not enabled if no documents are opened, or if the front window is not a mapping
window (floating palettes excluded).

All background images may be displayed at their location stored with the image
when the image was grabbed, opened, or pasted. This allows a montage of
images to be created that all act as part of the background. If the microscope
stage moves, the images wilbvewith it. If this menu itenSpatially Map All
Imagesis on, all of the background images act in this manner. If it is not on, all
images will display on top of each other in the mapping window regardless of the
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location of the microscope stage. A checkmark appears before the menu item that
indicates the currently selected mode.

The images all appear in tBackground Imageswindow, and visibility may be
controlled from there. See the next sectiorBaskground Imageswindow for

more information on how to use this window. This item is not enabled if no
documents are opened, or if the front window is not a mapping window (floating
palettes excluded).

Video Settings... The standard QuickTime Video Settings dialog window opens with this menu
command. This item is not enabled if live video is not currently on.
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Some of the video parameters may be controlled from this dialog. Refer to the
appendix orOptimizing Videofor more information.

Check QuickTime Every Macintosh AV model and QuickTime compatible board has a specific

VDIG... video digitizer (VDIG) implementation. NeuroZoom uses different VDIGs in
different ways because of different capabilities. If it detects that the VDIG is
incapable of color keying live video, and if it is not capable of digitizing into
offscreen memory, live video is the only available option. However, in some
cases of offscreen digitization, the frame update, which is less than real time (30
frames per second), may not be optimal for focusing when using the Macintosh
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Refresh Video...

monitor. So, depending on your needs, you can switch between different modes
of using the VDIG, if more than one mode is available. By selecting this menu
item, the VDIG is checked again by NeuroZoom, and any options are presented
for selection. For example, an 8500AV Power Macintosh will display the
following window.
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Presffscreento force NeuroZoom to use offscreen digitization for live video,
which is less than real time (30 frames per second). Figes Only to force
NeuroZoom to use Video Only for live video, which is real time but cannot
display data graphics overlaid on top of the video. Refer to the appendix on
Optimizing Videofor more information.

Command TRedraws the video once in the current mapping window. This item
is not enabled if no documents are opened, if the front window is not a mapping
window (floating palettes excluded), or if live video is not on. This function is
useful for some video cards that exhibit anomalies when other windows may be
overlapping the mapping window.
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Turn Stage On/Off

Turn Stage Joystick On/
Off

Turn Map Scrollers On/
Off

Stage Menu
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TheStagemenu is used to control actions surrounding the maintenance or use of
the stage in the current mapping window. This menu is not available if no
mapping windows are open of if the front window is a standard or dialog window
other than a mapping window.

Command can also be called from 8tagewindow. If the stage controller is

off, this turns on the stage controller. If the stage controller is on, this turns off the
stage controller. This item is not enabled if no documents are opened, or if the
front window is not a mapping window (floating palettes excluded).

If the stage controller joystick is off, this turns on the stage controller joystick. If
the stage controller joystick is on, this turns off the stage controller joystick. This
item is not enabled if the stage controller does not support the toggling of the
joystick enable, no documents are opened, or if the front window is not a
mapping window (floating palettes excluded).

Command can also be called from 8tagewindow. If the scrollers in the
current mapping window are off, this turns on the scrollers. If the scrollers in the
current mapping window are on, this turns off the scrollers. This item is not
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Stage Controls...

enabled if no documents are opened, or if the front window is not a mapping
window (floating palettes excluded).
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The scrollers will activate the computerized stage and move the stage in a
particular axis. They are used to move the stage, not the image per se. See the
next section oMapping window for more information on how to use these
scrollers.

Command can also be called from 8tagewindow. Opens th&tage Controls
window. This window displays a software based controller for the stage
controller that will work with any of the stages selected for the mapping window.
This software joystick should not be used as a replacement for any hardware
joystick or trackball supplied with your stage controller. Those will be much
easier to use since this software joystick will have a certain amount of inherent
non-responsiveness due to the nature of how the computer communicates with
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Move Stage Manually

the stage controllers. A checkmark appears before the menu item that indicates if
the window is opened. Subsequent selections of this menu command toggles the
window on and off. This item is not enabled if no documents are opened, or if the
front window is not a mapping window (floating palettes excluded).

- L Y el
Z button - Press on the top | All buttons - Press once

to move the Z in direction, ﬂ 'ﬂ"] -EJ quickly to activate a move
and press on the bottom to——=1# || | based on a single incremental

move in the other direction e value. Press and HOLD to
move continuously

Adjust the Z step amount— =1+ _
w [Juaekz T—Dijsable the Z button

FEeHae
Use Scroller to adjust~ Ehf"“ Use Scroller to adjust
amount of movement in amount of speed when
single press moving continuously

If Immediate is checked, 0.5 second
delay is imposed before action is
taken

Command MCommand can also be called from 8tagewindow. By default,
NeuroZoom does not constantly communicate with the stage controller to
determine if the stage was moved. Therefore, when you have moved the stage in
any of the three axes, you need to call this command to have NeuroZoom update
its internal coordinate information with that presented by the new location of the
stage. The preference setting for Warnings (see the sect®refarences

window for more information) determines if a confirmation window opens. If the
menu item is followed by an ellipsiMpve Stage Manually..), this indicates

that the preference setting is on for warnings. The following confirmation

window then opens.
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PressOK to indicate that you moved the stage. NeuroZoom updates its
information with the current location of the stage. Pmscelto cancel the
command. If no preference is set for the warning, no confirmation window opens,
and NeuroZoom will immediate update its information with the current location
of the stage.

Alert: This function is needed when the Automatic Behavior preference for
automatically updating the stage preference during mapping is off. If it is on,
the stage position is updated when data are entered. This function would only
be needed if an explicit update from the stage controller is required.

Zero the Stage Command can also be called from 8tagewindow. Zeroes the stage controller
to the current location of the microscope stage. If the stage controller has already
been zeroed, a warning confirmation dialog appears.
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The final confirmation dialog then appears before zeroing the stage controller.
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Home the Stage
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A zeroed stage controller establishes an origin in the mapping coordinate system
so that all subsequent data entry are relative to this origin. A stage controller is
zeroed usually for new documents. A fiducial that can be located with ease is
typically positioned over the origin. This becomes the origin of the mapping
coordinate system when the stage is zeroed, and the grid if displayed will show
the origin as two solid X and Y lines in the center of the mapping window. Once
the stage controller is zeroed, all data are mapped relative to this origin. If there is
data already mapped to another fiducial, the data will appear misaligned.

The indication of the zero point can be altered by holding dow@fidONkey.

In this case, you move the mouse to the desired zero location in the mapping
window andCLICK on that location to be the origin. The origin of the grid is
then moved to that location, rather than defaulting to the center of the mapping
window.

Tip: Use this method when the structure you want to be the zero fiducial point
is on the screen already. It really doesn’t matter where on the mapping
window the zero fiducial is, as long as the origin of the mapping system falls
on top of it.

Command can also be called from Btagewindow. Home the stage controller
back to 0,0,0. A confirmation dialog displays.
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If the stage has already been homed, a warning dialog appears saying that this
will have no effect.

The tiwm o niresdy sk 00, O Horeisg 1l Emin

s ra wchtional sl

Homing the stage does not destroy data. It only moves the stage back to the last
known origin.

Ignore Stage Limits NeuroZoom can check that the stage controllers do not exceed a limit in either of
the three axes. This limit imposes an additional safety margin to protect
microscope equipment and the microscope sligesre Stage Limitstoggles
whether the limits are ignored or not. A checkmark appears before the menu item
that indicates the currently selected mode. This item is not enabled if no
documents are opened, or if the front window is not a mapping window (floating
palettes excluded).

Set the Stage Limits... The limits as mentioned above can be set by selecting this menu item. Opens the
Set Stage Limitswindow.
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This window can be used to configure in software based limits on the XYZ
movement. This is useful if the stage controller does not have physical limit
switches on the stage, or if you want to program in additional safety protecting
the microscope equipment and the microscope slides. A checkmark appears
before the menu item that indicates if the window is opened. Subsequent
selections of this menu command toggles the window on and off. See the next
section orSet Stage Limitswindow for more information on how to use this
window. This item is not enabled if no documents are opened, or if the front
window is not a mapping window (floating palettes excluded).

Auto Stage Move Command can also be called from 8tagewindow. NeuroZoom can
automatically move the stage when data are being entered, and the last data point
is outside of a specified rectangular region in the current mapping window. This
rectangular region is the auto move frame. This auto move frame must be initially
configured. If this is the first time, th@ito Move Stagewindow opens where
you can create or adjust the auto move frame
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Subsequent selections of this menu command will toggle the frame on and off.
Selecting the menu command with thptionkey down will open théuto

Stage Move Setupvindow again. See the next sectionfaio Move Stage
window for more information on how to use this window. This item is not
enabled if no documents are opened, or if the front window is not a mapping
window (floating palettes excluded).
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Auto Stage Move Setup...

Stage Movement
Controls...

Command can also be called from 8tagewindow. This opens th&uto Stage
Move Setupwindow directly.

Opens thé&tage Movement Controlsvindow. This window can be used to

move the stage in certain prescribed amounts, for example, to perform systematic

stepwise movements though the tissue section.
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Amounts for

stage in XYZ axes incremental
an absolute amoun& moves
- s e e L h ”
¥ A _"ﬁl'il Al (1 *T IS WI
This will increment |z ) increment the

the Z axis only by a
positive amount

This will increment/

XYZ axes by a
positive amount

— Amounts for

the Z axis only by a incremental
negative amount moves
. This will
Display th increment the
current XYZ axes by
XYz a negative
amount

A checkmark appears before the menu item that indicates if the window is
opened. Subsequent selections of this menu command toggles the window on and
off. See the next section &tage Movement Controlsvindow for more

information on how to use this window. This item is not enabled if no documents
are opened, or if the front window is not a mapping window (floating palettes
excluded).

Opens théstage Locationswindow. This window displays all stored stage
locations for this document.

Stage Locations...
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Create Montage...
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Stage locations are wherever the stage happens to be when the position is
recorded. By using this window, those locations can be returned to immediately.
A checkmark appears before the menu item that indicates if the window is
opened. Subsequent selections of this menu command toggles the window on and
off. See the next section &tage Locationswindow for more information on

how to use this window. This item is not enabled if no documents are opened, or
if the front window is not a mapping window (floating palettes excluded).

Opens the&Create Montagewindow. This window contains all of the functions
needed to create a montage across the microscope slide section. If a motorized
stage is configured, the entire montage can be captured automatically. Because
images act precisely the same way as live video, this montage can be treated as a
mountedissue section, and analyzed off-line from the microscope.
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A checkmark appears before the menu item that indicates if the window is
opened. Subsequent selections of this menu command toggles the window on and
off. See the next section @reate Montagewindow for more information on

how to use this window. This item is not enabled if no documents are opened, or
if the front window is not a mapping window (floating palettes excluded).
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Estimate Number

By Fractionator

Systematic Sampling...

Estimate Length

Stereology Menu
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The Stereologymenu is used to control actions surrounding the use of all
stereology protocols and probes in the current mapping window. This menu is not
available if no mapping windows are open of if the front window is a standard or
dialog window other than a mapping window.

Pops up a hierarchical menu to select a probe for estimating number of particles.
This item is not enabled if no documents are opened, or if the front window is not
a mapping window (floating palettes excluded).
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Uses the Fractionator protocol in a systematic random sampled fields. See the
chapters orstereologyfor more information on how to use this probe.

Currently there are no probes for estimating length.
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Estimate Surface Area Pops up a hierarchical menu to select a probe for estimating surface area of any
three dimensional object. This item is not enabled if no documents are opened, or
if the front window is not a mapping window (floating palettes excluded).
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By Cycloids and Point Only vertically blocked samples should be estimated with this probe. Uses
Counting in Vertical cycloids to estimate the surface area, and point counting (Cavalieri technique) for
Sections... estimating the volume simultaneously. See the chaptessepaologyfor more

information on how to use this probe.

Estimate Volume Pops up a hierarchical menu to select a probe for estimating volume of any three
dimensional object. This item is not enabled if no documents are opened, or if the
front window is not a mapping window (floating palettes excluded).
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By Point Counting
(Cavalieri)...

By Nucleator in Vertical
Sections...

By Nucleator in
Isotropic, Random
Sections...

By Rotator in Vertical
Sections...

By Rotator in Isotropic,
Random Sections...

Show All Multisectors

This is a global estimator useful to estimate the singular volume of large objects,
such as nuclei. See the chaptersStreologyfor more information on how to
use this probe.

This is a local estimator useful to estimate the mean volume of small objects,
such as cells. Use this probe only if the sections are vertically blocked. The
Nucleator requires a nucleolus, and is more efficient than the Rotator. See the
chapters orstereologyfor more information on how to use this probe.

This is a local estimator useful to estimate the mean volume of small objects,
such as cells. Use this probe only if the sections are not vertically blocked, but are
isotropic and randomly sectioned. The Nucleator requires a nucleolus, and is
more efficient than the Rotator. See the chapte&tereologyfor more

information on how to use this probe.

This is a local estimator useful to estimate the mean volume of small objects,
such as cells. Use this probe only if the sections are vertically blocked. The
Rotator requires a nucleolus, and is less efficient than the Nucleator. See the
chapters orstereologyfor more information on how to use this probe.

This is a local estimator useful to estimate the mean volume of small objects,
such as cells. Use this probe only if the sections are not vertically blocked, but are
isotropic and randomly sectioned. The Rotator requires a nucleolus, and is less
efficient than the Nucleator. See the chapterStereologyfor more information

on how to use this probe.

If any stereological protocol has been created for the current mapping window,
and if it uses multisectors, this menu command toggles the visibility of the
multisector frame in the current mapping window. A checkmark appears before
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the menu item that indicates the currently selected mode. This item is not enabled
if no documents are opened, or if the front window is not a mapping window
(floating palettes excluded).

Show Multisector If any stereological protocol has been created for the current mapping window,
Groups and if it uses multisectors, this menu command opens a window from which the
multisector groups may be toggled on and off. This item is not enabled if no

documents are opened, or if the front window is not a mapping window (floating
palettes excluded).
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See the next section dultisector Groups window and the chapters on
Stereologyfor more information on how to use this window.

Configure Counting Opens the Configur@ounting Frame window to configure the stereological
Frame... counting frame. This item is not enabled if no documents are opened, or if the
front window is not a mapping window (floating palettes excluded).
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See the next section @onfigure Counting Framewindow and the chapters on
Stereologyfor more information on how to use this window.
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Windows Menu
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TheWindows menu is used to select from the various open windows in
NeuroZoom one window to be the frontmost active window. All of the windows
are listed by name in the Windows menu. The current window has a * character
before its name. Selecting any window brings that window to front. Note that

palettes behave differently because they always appear to float in front of other
standard windows.
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3D

3D View

Modules Menu
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TheModules menu is used to display any loadable modules in NeuroZoom.
Different modules perform different tasks. A module loaded into NeuroZoom
displays its menu from thdodules menu.

Pops up a hierarchical menu for various 3D functions.

| b I MO id

|_Pnwiguin Bl o kol INeurs

L R L 1 v iadide ..

The functions open the mapping data in8BDaMapping window, or opens a 3D
metafile into 8D Viewer window.

Opens the mapping data int@@ Mapping window. Before you open a 3D
window you should decide if you want to visualize all the data objects from the
mapping window or just a selection of them.

* If there are data objects selected, those selected objects will be visualized on
the 3D window.

* If there are no data objects selected, all the objects in the mapping window
will be visualized.

NeuroZoom takes all the necessary steps to create the QuickDraw™ 3D object,
the 3D model, that represents the data to be visualized in the 3D window. A
progress window displays the progress of creating the 3D model from the data. A
new 3D window is then opened showing the 3D model associated with it. The
name of the window is the same name of the mapping window3Ditiew:
prepended to it.
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See later chapters on the 3D windows to learn how to work with these 3D
models.

Orthogonal Views Opens the mapping data into an orthog@taMapping window divided in four
views, where each view displays a different orthogonal view of the 3D model.
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Top View

Side View

Front View

3D View
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View QuickDraw 3D™
Metafile...

TheTop, SideandFront Views show the orthographic projection of the 3D
model into the plane perpendicular to the direction of the y, x and z axis
respectively. Th&D View shows either a one point perspective projection or an
orthographic parallel projection of the 3D model onto the front plane (parallel to
the z direction) that upon initialization will look exactly like the Front View if the
type of camera selected is Orthographic. Note that the 3D View will change as
the 3D Tools are used to move through the 3D model.

When the frontmost window is a 3D mapping window and you us@Rireenu

to open a new 3D window, the model displayed on the new 3D window will be a
copy of the model displayed on the frontmost window. If the frontmost window is
a mapping window, the data from that mapping window will be used to create the
model of the new 3D window. This means you can have several 3D windows
displaying either the same or different data sets.

See the chapters @D Visualizationto learn how to work with these 3D models.

Opens a QuickDraw 3D™ metafile (SDMF) in a QuickDraw™ 3D Viewer
window.

A standard file dialog opens asking for the 3DMF file. P@qs=n to accept the
file.
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A QuickDraw™ 3D Viewer window opens to display the model in that file. The
Viewer window is provided as part of tAg@ple QuickDraw™ 3Dibrary and
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provides a very simple method for displaying 3D models with controls that
permit limited interaction with the models.
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Alert: To display a file in QuickDraw™ 3D Metafile format from
NeuroZoom, the QuickDraw™ 3D Viewer extension and the QuickDraw™
3D extensions must be installed in your system.

Analysis Pops up a hierarchical menu for various functions for analyses.
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Calculate length of All opened contours falling within a specified closed contour, oval, or rectangle
enclosed contours are summed for total length. This is useful when tracing a dendritic tree, and you
just want a quick sum of all fiber branches as a quick estimate of terminal density.
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Calculate number of All points falling within a specified closed contour, oval, or rectangle are
enclosed points summed for total number of points. This is useful when mapping cells, and you
just want a quick total of cells in a certain area.

Random Number Selecting this menu item openRandom Number Generatorwindow.
Generator
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Any number of random numbers can be generatédatsorintegersbetween a

low and a high range. Enter the low and high values and &étedtor Integer.
PressGenerateto make one or more random numbers. If only one is specified, it
is displayed in th®esultfield. Presopy to copy it to the clipboard.
Alternatively, you can select the contents of Result field and select the menu
item Copy from theEdit menu.

If more than one random number are being generated, they will open in a
separate text window.
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Measure Mean Tissue Selecting this menu item opens ffissue Thicknessvindow. The mean tissue
Thickness thickness is needed for some stereology protocols.
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Use the buttons labellddeft, Top, Right, Bottom to indicate the boundaries of

the tissue from which to measure. Use the trackball, joystick, or other stage
controller device that is connected to your stage controller. This window is modal
and blocks out interaction with all other windows.
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Indicate the number of measures by entering a number from 1 to 999 in the field
labelledNumber of Measures TheMeasure button should enable. Press this
button to continue.

NeuroZoom moves the stage to the first randomly calculated position on the
tissue based on the boundaries. A dialog window opens asking you to focus on
thetop of the tissue section. Press feady button when focused. A second
window opens asking you to focus on twtomof the tissue section. Press the
Ready button when focused. The thickness is stored for this location. This
procedure repeats for the number of measures indicated.

If you press th&€€ancelbutton, you will be given the option of cancelling the
entire measurement process, or generating a new random position for the current
measure number. This is useful if a position happens to be off the tissue.
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After the final measure, the mean tissue thickness is displayed in the field
labelledMean Thickness

Pressing th€opy button copies the contents of the field (minus the units
descriptor) to the clipboard for pasting into other windows, such as the stereology
protocol windows.

Pressing th&®eturn... button prompts you for confirmation to return to the
starting stage location when this window was originally opened.
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3D View

3D Menu
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The3D menu is available only when a 3D Mapping window is open and is the
front window. The menu items in this menu pertain only to 3D. They are used to
open the 3D model in new windows by reusing the current model in the 3D
Mapping window. This menu can also be used to save the current model out to a
QuickDraw™3D metafile.

This menu item is checked if the current 3D Mapping window is a normal one-
view model. This is the default view that is opened wheBhbutton is pressed
in theView palette.
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The 3D tools presented in the 3D palette can be control some affine
transformations on this model (rotation, scaling, translation), as well as to pick
certain objects for information.

Orthogonal Views This menu item is checked if the current 3D Mapping window is an orthogonal
four-view model. Each view displays a different orthogonal view of the 3D
model.
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Top View

Side View

Front View

3D View
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Save QuickDraw™ 3D
Model as...

TheTop, SideandFront Views show the orthographic projection of the 3D
model into the plane perpendicular to the direction of the y, x and z axis
respectively. Th&D View shows either a one point perspective projection or an
orthographic parallel projection of the 3D model onto the front plane (parallel to
the z direction) that upon initialization will look exactly like the Front View if the
type of camera selected is Orthographic. Note that the 3D View will change as
the 3D Tools are used to move through the 3D model.

Use this to save the current model in the front 3D Mapping window to a
QuickDraw™ 3D metafile.

A standard save file dialog opens asking for the name of the file for the model.
Entering the filename and press 8wvebutton to save the model to disk.
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The 3D model, whose subobjects are the QuickDraw™ 3D objects that
correspond to mapping data from NeuroZoom, is written to the file in
QuickDraw™ 3D Metafile format (3DMF). The 3DMF file only contains the
geometric data that defines the 3D model. Orientation, magnification, and other
data that determine how the model is displayed on the screen are not currently
written to the file.
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By The Way: The 3DMF file can be read by any application that supports the
QuickDraw™ 3D metafile format.

Object Info... This is enabled only when an object has been picked usidqtter tool. The

3D identity of the object is returned to NeuroZoom'’s associated 2D Mapping
window, and the information on that object is displayed.
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Views Menu
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TheViews menu is available only when a 3D Mapping window is open and is the
front window. The menu items in this menu pertain only to 3D. They are used to
control the appearance of the 3D model generated from the mapping data from
the 2D Mapping window.

Show Bounding Box Toggles the 3D model Bounding Box on the current 3D window. Depending of
the Image mode selected, Wireframe or Realistic, the Bounding Box will be
drawn showing only its edges (Wireframe Image) or showing its surfaces
(Realistic Image). The appearance of the bounding box is determined, among
other parameters, by the way polygons are drawn (Solid, Only Edges, Only
Points).

Show Axis Toggles the XYZ coordinate axes on the current 3D window. If the current
rotation mode iRRotate Relative to Mode] these axes correspond to the model
coordinate system. If the current rotation modReasate Relative to Camera
these axes correspond to the camera coordinate system. In either case, the axes
are shown at the current center of rotation which is defined in the model
coordinate system. The axes are provided for two reasons: to indicate where the
center of rotation (or anchor) is and to indicate the direction of rotations.
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Double Buffer

Set Background Color...

3D Tools

Toggles Double Buffering on the current 3D window. When Double Buffering is
on, two frame buffers are used for smooth update of the screen, making objects
appear to move naturally and at a speed that appears realistic. The image stored in
one frame buffer is displayed while rendering occurs on the other buffer. When
the updates are complete, the buffers are switched. Only complete images are
displayed and the process of drawing is not shown. The result is the appearance
of a smooth update. This can be appreciated better when the model is being
rotated. When Double Buffering is off, only one frame buffer is used and the
window flickers as it's being updated.

Select this item to change the background color in the current 3D window.

Toggles the8D Toolswindow. The3D Toolswindow contains a selection tool
and a set of basic navigational tools used to change the ways the model is
displayed.

B’ Picking Tool
;a Zoom Tool
Rotate Tool

P —ooo— D

]

Translate Tool

Anchor Tool

See the chapter on tB® Tools Windowin theReference Manuafor more
detailed information on how to use this window.
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View Locations Window

3D Info Window

Toggles theView Locationswindow. TheView Locations window is used to
save and restore different views of the model. A view of the model is obtained
after rotating, translating or zooming the model. The parameters that define a
view can be saved and restored at any time, therefore storing a view means
storing the necessary parameters (rotation angle, magnification, translation,
center of rotation, etc.) that will recreate the view.
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See the chapter on theew Locations Windown theReference Manuafor
more detailed information on how to use this window.

Toggles the8D Window Info window. The3D Window Info window shows the
following information for the frontmost 3D window: the origin of the camera
coordinate system, which is equal to the center of the data bounds, the current
center of rotation which initially is equal to the origin of the camera coordinate
system, the current axis of rotation, the view magnification or zoom factor, the
camera type, the current scale in use as microns/pixel, the current 3D location of
the cursor in microns in the model coordinate system, the current mouse location
in pixels and data, and the structure of the object under the current mouse
location.
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See the chapter on tB® Indo Windowin theReference Manuafor more
detailed information on how to use this window.

Lights Window Toggles thd.ights window. This window can be used to edit some of the

attributes of the light sources in the light group that provide illumination for the
objects in the 3D model. For 3D windows with four views (Orthogonal View), the
light group associated with each view is the same. Changing the light sources

with orthogonal views affects all the views displayed in that window.
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See the chapter on thegghts Windowin theReference Manuafor more
detailed information on how to use this window.

Camera Use this menu item to select the camera type used in the current 3D window to
display the 3D model. The image displayed on the current 3D window will be

refreshed immediately after the camera type is changed.
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A camera is a type of QuickDraw™ 3D object that is used to define a point of
view, a range of visible objects and a method of projection for generating a two-
dimensional image of those objects from the 3D model. A camera type is defined
by its method of projection.

* Perspective
* Orthographic

SelectPerspectiveto use this type of camera. When the perspective camera is the
current camera, a perspective projection is used. The visual effect of a perspective
projection is similar to the human visual system where the size of an object varies
inversely with the distance of that object from the observer (known as perspective
foreshortening).
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SelectOrthographic to use this type of camera. When the orthographic camera
is the current camera, an orthographic parallel projection is used. The resulting
view is less realistic but parallel lines in the model remain parallel in the
projection, and distances are not distorted by perspective foreshortening.
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When the current 3D window contains four views, changing the camera type only
affects the 3D view. The orthographic views, front, side and top are not affected
by the camera selection. These views have a orthographic camera associated with
it that can not be changed.

Image Use this menu item to select the type of renderer for the current 3D window. The
image displayed on the current 3D window will be refreshed immediately after
the renderer type is changed.
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Rendering is the process of converting 3D geometries into pixels on the screen.
The result is based on the information stored in the geometry, taking into account
the lighting, surface attributes, shading, smoothness, and camera location.
QuickDraw™ 3D provides two basic renderers: a wireframe and an interactive
(or realistic) renderer.

e Wireframe
¢ Realistic

SelectWireframe to use QuickDraw™ 3D wireframe renderer. The wireframe
renderer creates line drawings of models. It operates extremely quickly and used
less memory than the interactive renderer (Realistic). The speed of this renderer
is due to the fact that no surfaces need to be renderer or highlighted.
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SelectRealistic to use QuickDraw™ 3D interactive renderer. The interactive
renderer uses a fast and accurate depth-sorting algorithm for drawing solid,
shaded surfaces as well as vectors, producing a more realistic image of the
model. It is usually slower and requires more memory than the wireframe
renderer but provides an acceptable interactive performance for models of
reasonable size.
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Smoothing Use this menu item to select the interpolation style used by the Realistic or
Interactive renderer in the current 3D window to produce smooth surfaces. The
interpolation style determines the method of interpolation the renderer uses when
applying lighting or other shading effects to surfaces. When the renderer type is
Wireframe this item is disabled.

96 Reference



Views Menu

The image displayed on the current 3D window will be refreshed immediately
after the interpolation style is changed. QuickDraw ™ 3D provides three
interpolation stylesNone, Vertex, andPixel.

* None
e Smooth (Vertex)
* \ery Smooth (Pixel)

SelectNoneto perform no interpolation at all. This results in a model's surfaces
having a faceted appearance.

=3 30 Diwias @ 50 )

SelectSmoothto select the Vertex interpolation style. When this style is selected,
the renderer interpolates the values of the pixels linearly across a polygon, using
the pixel values at the vertices.
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Selectvery Smoothto select the Pixel interpolation style. When this style is
selected, the renderer applies an effect at every pixel in the image, resulting in a
smoother appearance of the surfaces of the model.
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Shading
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Use this menu item to select the type of illumination shader used by the Realistic
or Interactive renderer in the current 3D window. When the renderer type is
Wireframe this item is disabled.

The image displayed on the current 3D window will be refreshed immediately
after the illumination shader type is changed. lllumination shaders determine the
effect of a group of lights on the objects in a model.The result is the identification
of appropriate colors for the object's pixels. QuickDraw™ 3D provides three
types illumination shaderslull, Lambert andPhongillumination shader.

* None
e Some Shading
* Better Shading
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SelectNoneto select the Null illumination shader. The null illumination shader
draws objects using only the diffuse colors of those objects, ignoring the light
sources for the model. When the null illumination shader is active, all the facets
of an object are drawn the same color.
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SelectSome Shadingo select the Lamber illumination shader. The Lambert
illumination shader implements an illumination model based on the diffuse
reflection of a surface. Diffuse reflection is characteristic of light reflected from a
dull, nonshiny surface. With this shader, object surfaces reflect the light with the
same intensity appearing equally bright from all viewing directions.
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SelectBetter Shadingto select the Phong illumination shader. The Phong
illumination shader implements an illumination model based on both the diffuse
reflection and specular reflection. Specular reflection is characteristic of light
reflected from a shiny surface, where a bright highlight appears from certain
viewing directions.The Phong method produces highly realistic effects by
calculating the light at many points across an object surface.
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Backfacing
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Use this menu item to select the backfacing style used to draw shapes in the
current 3D window. A backfacing style determines whether or not a renderer
draws shapes that face away from the observer or view's camera. The image
displayed on the current 3D window will be refreshed immediately after the
backfacing style method is changed.

* Visible: the renderer draws shapes that face either toward or away from the
camera. The backfacing shapes may be illuminated only dimly or not at all,
because their face normals point away from the camera.

* Removed: the backfacing shapes are not drawn.

* Flipped: Similar to visible but the normals of the backfacing shapes are
flipped so they face toward the camera. lllumination of the flipped shapes
might change if the current illumination model uses surface normals
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Polygons

Use this menu item to select the fill style used by the renderer to draw shapes
(typically polygons) in the current 3D window. A fill style determines whether an
object is drawn as solid filled object or is drawn as a set of edges or points. The
image displayed on the current 3D window will be refreshed immediately after
the fill style method is changed.

* Solid: Objects are drawn as solid filled objects.
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* Only Edges: Objects are drawn as the set of lines that define the edges of the
surfaces. The resulting image is similar to the one obtained with the
Wireframe renderer with the addition of shading and lighting if the Interactive
or Realistic renderer is the current renderer.
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* Only Points: Objects are drawn as the set of points that define the vertices of
the surface. This style is used to accelerate the rendering of very complex
shapes.
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Rotate Relative to Model

Rotate Relative to
Camera
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If the menu itenRotate Relative to Modelis checked, rotating the model is
equivalent to rotating an imaginary camera about the model. The scene represents
the image that is viewed through that camera. This imaginary camera is also
equivalent to an observer looking at the model from a certain distance. The axes
and the model appears rotated.

If the menu itenRotate Relative to Cameras checked, rotating the model is
equivalent to spinning the model about the axes in the camera coordinate system.
The camera remains fixed while the model is rotated.
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AutoRotate If the menu itenAuto Rotate is checked, the model rotates as long as the mouse
button is depressed. The speed and direction of the rotation is proportional to the
mouse distance and direction from the location where the button was initial

depressed.
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chapTER 3 Mapping Windows

All the windows in NeuroZoom are opened by activating a menu command. In
this chapter, all of the mapping windows in NeuroZoom will be detailed in a
mapping-centric manner. The mapping window will be detailed first, followed by
all of its dependent windows. The modules and their windows will then be
detailed.

* See the chapter @tereology Windowfor specific information on the
stereology windows.

* See the chapter @D Mapping Windowdor specific information on the 3D
windows.

Please be sure to read the previous chapt®tamus to understand fully how
these windows are opened.

Macintosh Window Types
There are three basic types of windows in NeuroZoom as defined by the
Macintosh operating system and User Interface Guidelines:

e Standard windows
* Dialog windows
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e Palette windows.

Standard windows have a normal titlebar adorning the top of the window content
area. The window may have a close box, a zoom box, and a resize box, or any
combination of these three. The window is not modal, meaning that you can click
the mouse on another window to bring that other window to the foreground. The
current window will then become the second window in the window layer, and go
behindthe new one. Standard windows are usually the windows in which most of
the work or the user attention is required.

Dialog windows may or may not have title bars. If they do, they are movable. If
they do not, they are generally fixed to the monitor at some predetermined
position. These windows are called dialog windows because they are generally
requesting a dialog with the user. They are modal because they cannot be
dismissed by clicking on another window, unless that other window is from
another application. When a dialog window appears in a specific application, it is
usually because the application requires some immediate attention from you. For
example, print dialogs appear asking for the number of copies and the page range
to print. This dialog must be answered before the application can proceed. A
dialog window can present another dialog window. An example of this is the print
dialog where the user clicks on tHelp button. Another dialog presenting help

is then opened directly over the print dialog window.

Palette windows have a small title bar adorning it. The title bar may be horizontal
or vertical. Palettes float, and are often associated with a standard window.
Palettes themselves are located in a special window layer so that palette windows
can be layered one after another, but all palettes of one application always float
(or appear on top of, or in front of) any standard windows. Palettes are used to
present controls such as buttons that are often used. NeuroZoom uses palettes to
present the mapping tools, for example. Palettes can also be used to present
information. Since the palettes float, they do not generally get lost when there are
many windows opened at one time on the monitor. Information that is needed
often is almost always available and readily displayed. However, because they do
float and never get obscured by standard windows, they can also clutter up the
monitor.

Alert: Throughout this documentation, the term Palette may be used to refer
to a window that contains multiple buttons from which a choice is made
(category 1). Other windows may contain more textual or graphical
information (category 2). In both of these cases, the formal window type
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Windows Menu

Current Mapping
Window

might be of type Palette, but may be called a palette or window, depending on
whether it falls into category 1 or category 2.

There is a special menu nam&hdows in the Menubar. All windows that are
currently opened by NeuroZoom are listed in this menu. Use this to select a
window immediately and to bring it to the foreground (on top of the other
windows). Note that this will not work with dialog windows, because most
menus in the Menubar are disabled when a dialog window is opened. The
window that is currently in the foreground is preceded with a bullet «. The
following figure showdviapping Tools as the window in the foreground.
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Of all opened mapping windows, only one mapping window is the current
mapping window. This is the frontmost mapping window. This is also true even if
there is another window on top of the mapping window. The notion of the current
mapping window is useful because many actions from other window or from the
menus act on the current mapping window only.

Some windows appear only when a mapping window is opened. For example,
almost all palettes showing the tools and functions will close when the last
mapping window is closed. Furthermore, the information displayed in these
windows will reflect the current mapping window that is in the foreground. For
example, if one mapping window has the mapping grid on and another mapping
window has it off, th&/iew window will show the grid a®N when the first

mapping window is in the foreground, a@&F when the second is in the front.
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NeuroZoom Windows The following mapping and basic windows will be discussed in detail in this
chapter.

* Mapping Window

* Mapping Tools Window

* View Window

* Imaging Window

* Stage Window

* Mapping Window Info window

e Data Type Window

* Data Window

* Background Images Window

* Stage Controls Window

* Stage Movement Controls Window
* Stage Location Window

e Set Stage Limits Window

e Structure Configuration Window

* Select Structures To Map Window
e Layers Window

* Create Montage Window

* Configuration Window

* Preference Window
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Mapping Window

The main mapping window is where video is displayed, and acquired data are
mapped into documents.

Opened by:

* New Map in File menu

* Open Map... in File menu

e Command - N

e Command - O

* Double clicking or opening a NeuroZoom file from the Finder

* Network transmission of object package to NeuroZoom client (if networking
module is loaded)

* Holding down the Option key when NeuroZoom is launching suppresses the
opening of a new window.

NeuroZoom, like any other Macintosh program, is document-centric. All of the
data that you acquire from the microscope, and all of the data that you enter are
stored in a single document that you specify. The document is linked to a single
mapping window that is used to display all data two-dimensionally. The mapping
window is the main window where you will spend most of your time.

All images, video, and data are all displayed in the mapping window. When
NeuroZoom launches for the first time, an empty window is displayed.
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Togglers for

Map Ares Windows
Origin
[i& Sapping : BelilsAd |
| Y Axis
| Scroller
| I - i
| | Grid
b . I Lines
L
o Z Axis
| Scroller
EX L ET P OF. | e S N
Progress Bar X Axis
. Scroller
Structure Field
_ Message
Map Area Image Size Field
Current Structure There is always one current structure that is being mapped within the document.

That is, if you selected a tool that is used to enter in data, the data that is entered
is associated with the currently selected structure. For examplekihje were

the currently selected structure, anlaant Tool were the current tool, all data

that are mapped using that tool are stored as Purkinje cell locations.
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Tip: The current structure for a new document is always Virtual Structure.

When opening a new document, select a new, real structure immediately as
the current structure.

The Components of the Mapping Window The mapping window contains
several control and display fields.

Structure Field On the bottom left side is tt&tructure field where the currently selected
structure is always displayed. This is the structure that is always used for
mapping any data when using any data entry tool in the mapping window.

Current Structure——

The field is actually a popup menu, and if you click and hold the mouse button
down while in the field, a menu will pop up. There are several options from the
top menu items in the menu, followed by structures that can be selected as the
current structure.
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The top menu items designate specific actions on structures.

* Configure all structures...opens thé&tructure Configuration window for
the addition, deletion, and editing of existing structures.
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» Configure current structure... also opens the same window but

immediately displays the attributes of the current structure for this mapping
window.

* Configure new structure...also opens the same window but immediately
creates a new structure and selects it for immediate configuration.

See the section dBtructure Configuration window for more information on
how to use these features.

* Add/Delete more structures to this map window list..displays theSelect
Structures to Map window that lets you narrow down the choices that are
selectable from within the mapping window. Because a document can have
many, many structures defined for its use, but only a handful are used at any
one time, a subset of the structures can be stored for the mapping window that
is opened. Certain keys are used to navigate this subset, making it easy to
select for a particular experiment. For example, a double labeling study only
requires two structures, Structure Label 1 and Structure Label 2. Out of many
structures configured for the document, only these two structures are selected
for mapping. Hitting th@AB key will then toggle each structure as the
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current one, making it easy to switch back and forth when mapping these

double labels. See the sectionQ®lect Structures to Mapwindow for more
information on how to use these features.
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The next part of the popup menu is nar@ddnge selected objects to this
structure. This will display a hierarchical menu with all of the structures in
the document. Selecting from any of these will change all selected objects to
the new structure. Use this if you entered in data for the wrong structure. Be

sure to have data selected from the mapping window or else the hierarchical
menu will not be enabled.
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* The third section of the popup menu shows individually each structure for this
document. Selecting any one of these will make it the current structure for the
document, and for the mapping window.

Progress Bar The box to its right is a progress bar. Occasionally when there are long
operations, the bar will be used to show the amount of work remaining.

Message Field The message accompanying the bar will be displayed in the message field to its
right. This field also actively shows a synopsis of the function of various buttons
or components as you pass the cursor over them.
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Message Box

The buttons or components that are active to showing messages on their functions
are those from the Mapping Tools, View, Imaging, Stage, and Mapping Window
itself.

The amount of memory available for objects is also displayed. This is a
constantly changing value, and as it gets lower, memory collection is
automatically invoked to recovered released or unused memory.

Map Area Image Size Above the current structure field is teage Size Popup Fieldield that shows
the percent size of the mapping window. This is selectable from a minimum of
5% to a maximum of 100%. The value indicates the percent size of the mapping
window relative to the pixel width and height of the displayed video, or the
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displayed image. Live video is scaled to match the size of the window. Therefore
there is no loss of spatial context, only resolution. This command is useful if the
monitor size is small. This field is also a popup menu. Pressing on this field will

pop up a menu that allows you to select the percent size to use on the mapping
window. This function is also accessible from the Imaging menu in the Menubar.

Mapping Window |
Image Siz e

Alert: If a small size is chosen, some of the components of the mapping
window will not be visible. This is normal, since it is not possible to scale the
components down to a usable size. In that case, the Menubar or the controls
from the other windows will have to be utilized in place of the controls on the
mapping window.

Togglers for Window The field to its right is a strip of small icons that control the visibility of various
control windows in NeuroZoom. Clicking on a specific icon will toggle the
display of its associate window. This is a fast way of getting to different
windows, or hiding them when the monitor size is small. Keyboard equivalents
are also available for most of these windows.

Togglers fo
Windows
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Here is what each toggler controls. A description of each window is found later
this chapter.

Mapping Tools
View

Imaging

Stage
Information

Data Type

Data
Background images
Stage Controller

Structure Configuration

&[] b= (2] 7] ] () el ] P ]

Layers

Stage Scrollers There are three scrollbars located on the mapping window. Each controls a
specific axis on the microscope.
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Grid Lines
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The scrollers activate the computerized stage and move the stage in a particular
axis. They are used to move the stage, not the image per se. The scrollers may
also be hidden by using the menu it@ann Map Scrollers Off in theStage

menu.

The grid lines (grid) in the mapping window is a live representation of the current
coordinate system that is in place due to the overall magnification of the
microscope and location of the microscope stage. The origin of the coordinate
system is indicated in the X and Y axes with a solid line, while the tics from the
origin are displayed with dotted lines.
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Origin

The appearance of the grid may be altered witiMap menu of the Menubar
with the itemGrid Setup....
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Grid Setup Window You can also option-click on therid button in the View Window. &rid Setup
window opens. See the section®nd Setup Windowin theReference Manual
for more information.
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Title Bar

Using the Mapping
Window
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The title bar of the window begins with the wdvidppingto indicate that it is a
mapping window, and then shows the name of the document currently opened for
the mapping window, or else the nabhetitled n is used, where n is a number

from 1 to infinity, depending on the number of windows opened. If the document
in memory has data that has not been written to the document on the disk, the
name in the titlebar of the window is preceded with a ‘’ character. Once the
document in memory is saved to the document on disk, the ‘s’ will disappear.

Unsaved Document— sMapping : Untitled 1

Saved Documdn—— Mapping : Untitled 1

To effectively use live video in this window, please read the appendix on
Optimizing Video

The mapping window should be thought of as the field of view into the
microscope. Whatever the microscope camera sees, it is displayed in the mapping
window (when the video is on, or if a image is digitized). NeuroZoom
communicates with the microscope stage controller to determine where the field
of view is. By knowing the scale relationship (microns per pixel) of X and Y for
each lens, camera, and microscope (known collectively as a view) in place, the
real dimensions of any structure in the field of view is known. If the microscope
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stage moves, the XYZ offset from the origin is known, and computed to maintain
the proper spatial relationships of all data and data graphics.

However, NeuroZoom does not constantly communicate with the microscope
stage controller. Therefore, it is important to remember that whenever you
manually move the stage, you must alert NeuroZoom that the stage position
needs to be updated. Sdeve Stage Manuallyin the chapter on thetage

menu for more information on this.

Alert: It is important to remember that NeuroZoom must be alerted manually
that the stage controller has been moved. NeuroZoom does not continually
communicate with the controller, and thus cannot know if you move the stage
to a new position.

It is equally important that you inform NeuroZoom that a lens objective has been
switched into place. Again, NeuroZoom has no way of knowing if you switch to
another lens objective. You must alert NeuroZoom by usin§ethect

Microscope Objective..command of thdap menu, or use thieens Objective
button in theview window. See the section dap menu, or the section afiew
window for more information on how to use this command.

Alert: It is important to remember that NeuroZoom must be alerted manually
when you switch to another lens objective.

By remembering to do these maintenance items, NeuroZoom will remain
synchronized with the field of view coming from the microscope, and all data
mapped to that field of view will be precise and real with respect to the image.

Many of the other windows in NeuroZoom serve to support the mapping window.
While many mapping windows may be opened simultaneously, some of these
support windows show content information as it pertains to the current mapping
window. That is, the mapping window that is above all other mapping windows.
Therefore, if you perform some command from those windows (or from the
Menubar), the current mapping window will be affected. The windows that
subserve the mapping window are:

* Mapping Tools Window
* View Window
* Imaging Window
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* Stage Window

* Mapping Window Info window

e Data Type Window

* Data Window

* Background Images Window

* Stage Controls Window

* Stage Movement Controls Window
* Stage Location Window

e Set Stage Limits Window

* Structure Configuration Window

* Select Structures To Map Window
e Layers Window

* Create Montage Window

The details of each window follows.
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Mapping Tools Window

TheMapping Tools window is a vertical window. This window contains the
tools that are used for mapping data.

Opened by:

* Mapping Tools Window in Map menu
e Command -1

* Pressing Window Toggler in the Mapping Wind

* Opening a new Mapping window if the preference is set to automatically
open the Mapping Tools Window

The position of this window remains fixed to its last location for all subsequent
openings until NeuroZoom exits. This makes it easy to place the window to a
new location.

All data acquisition tools that used for mapping structures are selected from this
window. The currently selected tool is highlighted with black on white graphics.
The selection tool is currently selected in the following figure. To select another
tool, click once on that tool to make it active.
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Selection Q\ Zoom
Grab ﬁ"r? % Image Alignment
Text M T '# Vertex
Point 3 -+ Line
Oval E O Rectangle
Open Contour 3 2~ €2]  Closed Contour
Open Bezier %”2:; ’@5 Closed Bezier
Arbor : 93; X‘ Arbor with Diameter
Cavalieri | [3#4:57]  cycloid
Nucleator ﬁ l{:. } Rotator

By The Way: The current tool is also displayed at all times in the Mapping
Window Info Window.

Popup Menus Some of the mapping tools also have a popup menu providing more functions
pertaining to the tool or to the data that are created by the tool. To see the popup
menu, press and hold the mouse on the tool for about a second. A menu will
popup with additional functions.

Context Sensitivity Some tools cannot be used in some situations. For example, the stereology tools
cannot be used until a valid stereology protocol has been established by using the
Stereologymenu protocols. An error message opens when the Cavalieri,
Cycloid, Nucleator, and Rotator tool are selected. After dismissing the error
dialog, the Selection tool is made the current tool.
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The details of each tool follows.
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Selection Tool TheSelectiontool is used to select data objects in the mapping window. Once the
objects are selected, further actions may be performed on them, such as moving,
editing, deleting, getting information on, etc.

h There are 12 basic kinds of data objects:

Selection Tool « Image

e Text

* \ertex

e Point

* Line

* Oval

* Rectangle

* Open Contour
* Closed Contour
* Open Bezier

* Closed Bezier
e Arbor

* Arbor with Diameter

By The Way: These basic object types correspond directly to the tools named
for them. The other tools are more specialized tools for dealing with other
mapping protocols (for example, stereology), or deal with the basic object
types above.

To select an object, you should use one of two methods:

1. Click directly on any visible part of an object
2. Sweep a rectangular selection box around the desired objects.

Exceptions to methods are:

Bezier Curves- To select a Bezier curve, you need to click directly on a vertex.
This is not always that easy, depending on the density of the data in the mapping
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window, or the scale. If so, show the vertices on the Bezier curves. See the Vertex
tool or Bezier tools for more information.

Images- Images are not selected with the Selection tool. Use the Image
Alignment tool to select images.

Sweeping a rectangle is also useful for selecting objects. Simply press the mouse
button in the map area of the window that is not occupied by an object. While
keeping the button depressed, move the mouse to sweep a gray rectangle around
the desired objects. When you release the mouse button, the objects will be
selected.

Various modifier keys modify the mode of the selection.

* Shift-Click or Shift-Drag will add new objects to the selection without
deselecting previous selections.

* Command-Dragwill toggle the current selection in the selection rectangle to
off, and add the new ones to the selection. Command-Click will not work to
toggle an object because this is interpreted as an action on the selection itself.

All selected objects are highlighted in the selection color that is set for your
Macintosh computer. This color is selected from the Control Panel naoted

Thisisthe Macintds @ [
Color Control Pare
Eegndegni tolort [ ] Green =]
[ttt
wasdee olory [T Siandard =

Select the Hightlight colo
to display all selecte
objects

Once selection(s) are made, you can perform one of several actions on them.

* Move - click on any selected object (remember to keep the shift key down if
you are starting trying to move more than one selected object) and while
keeping the mouse button depressed, drag them to a new location. The
coordinates associated with each data are updated to the new locations.
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* Delete- hit theDeletekey and they will be deleted from the document. This
action can be undone with thendo menu item in thé&dit menu.

* Copy - select theCopy menu item from th&dit menu, or pres€ommand-
C. The selected objects will be copied to the copy buffer of the Macintosh.
The copied objects can then be pasted back into the same or another
NeuroZoom document. Pasting them into other applications will have
different effects depending on the object type and the application in which
they are being pasted. In most cases, a text representation will be pasted. If the
paste is suitable as an image, a PICT representation of the objects will be
pasted instead. The text copied for each object is typically TAB delimited data
that is suitable for a spreadsheet. The text can be affected by certain
preferences, for example, whether a verbose mode is used or not for longer
reports. See the section Breferences Windown theReference Manuafor
more information.

* Drag to Finder - the objects may be dragged anywhere in the Finder. Various
files representing the selected objects will be created. The contents of text
files can be affected by certain preferences, for example, whether a verbose
mode is used or not for longer reports. See the secti®neferences
Windowin theReference Manuafor more information. This will also create
an object package if the Networking module is loaded.

* Get Info - selectObject Info... in theObjects menu to get more information
displayed in a text windovDbject Info shows summary information on all
selected objects.

* Get Report - selectObject Report... in theObjects menu to get more
information displayed in a text windo®@bject Report shows expanded
information on all selected objects. The report can be affected by certain
preferences, for example, whether a verbose mode is used or not for longer
reports. See the section Breferences Windown theReference Manuafor
more information. If no objects are selected, a report is generated for all
objects in the mapping window.

* Change structure type- using theCurrent Structure popup menu, select
Change Selected Objects to this Structuréd hierarchical menu will popup
up next to this selection displaying all of the structures that are available in
this document. Choosing any one of them will change the current selections
from their current structure association to the new one. This action can be
undone with thé&Jndo menu item in th&dit menu.
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Edit - some objects can be edited (text, lines, ovals, rectangles, open
contours, closed contours, open Beziers, closed Beziers, arbors, and arbors
with diameters). The popup menu from its tool must be used in most cases to
enter into data edit mode. Alternatively, all objects with vertices may be
edited directly with th&ertex tool.

Lock/Unlock - select_ock or Unlock in theObjects menu to lock or unlock
selected objects. Locking an object prevents it from being deleted, edited, or
moved. Locked objects can still be selected for copying, dragging to other
windows or to the desktop, generating information or reports, or hiding. A
locked object appears with a dotted graphics representation when selected,
otherwise it appears normally in the mapping window.

Double clicking - double clicking on selected objects automatically opens an
information window. This is the same as selec@igect Info... from the
Objects menu.

Option-double clicking - option-double clicking on a single selected objects
automatically opens the Structure Configuration Window, and automatically
selects the structure of the single object as the current structure to edit. This is
the same as selecti@pnfigure current structure... from theStructure

field popup menu of thelapping window. This makes it convenient to

change the graphics presentation of all data of a structure by simply option-
double clicking on it. If you have more than one object selected, option-
double clicking will open an information window as described above.

Create a 3D Model- selected objects may be viewed in the 3D mapping
window by pressing on th&D button in thevView window. This is available

only on a Power Macintosh with QuickDraw™ 3D installed. See the chapters
on 3D Visualizationin theReference Manuafor more information.

Export QuickDraw 3D Metafile - selecExport QuickDraw 3D Metafile...

in theFile menu to export selected objects to a file using QuickDraw™ 3D
metafile format. This file can then be opened by any QuickDraw™ 3D
application. A Power Macintosh is not needed to create the metafile.
However, it is required for the visualization. See the chapted®on
Visualizationin theReference Manuafor more information.

Special Create Mesh from Selected ObjectsselectSpecial Create Mesh

from Selected Objects..in theObjects menu to create a mesh object from
selected objects. The selected objects must be open or closed contours, or
open or closed Beziers, and there must be two or more selected objects. The
mesh is created and selected automatically in the mapping window so that the
3D button in th&/iew window may be pressed for 3D visualization. A Power
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Selection Tool Popup
Menu

Macintosh is not needed to create the mesh. However, it is required for the
visualization. See the chapters3id Visualizationin theReference Manual
for more information.

* Some of the stereology tools require selected objects before the stereology
protocols can be set up properly. See the chapteBsevaologyin the
ReferenceManual for more information.

There is also a popup menu associated with the tool.

Select from one of the three options to control the sensitivity of all tools towards
the data objects in the mapping window. When the sensitivity is low, a data object
may be acted on (such as selected by the Selection tool) when the cursor is a
larger distance from the data object. Conversely, when the sensitivity is high, the
cursor must be closer to the data object. High sensitivity is useful when the scale
of the window and the density of objects is such that it is difficult to select a
specific object.

The sensitivity is based on pixels. At high sensitivity, the cursor must be within 2
pixel. Medium sensitivity requires 4 pixels. Low sensitivity requires only 6
pixels.
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Zoom Tool TheZoomtool is used to zoom the current data and image in the mapping
window up and down. The cursor will change tocmm Upcursor when
zooming up, and Zoom Dowrcursor when zooming down. To enable zooming
down, hold down th®ption Key when clicking the mouse. When this tool is
selected and the current zoom magnification is 1:1 and the stage device is ON, a
'::K warning will be displayed stating that the stage controller will be turned off from
within NeuroZoom. This is to prevent large movements of the stage when

Zoom Tool zooming or grabbing the image to translate intNedirections.

o

Zoom Up Cursor
RO My BTN IR orka aaTp 1F-1 s olngn 1 1T R Press Yes to turn off the stage
e and to continue with Zooming
= T — and Grabbing
Zoom Down Cursor

Alert: Displayed background images may disappear at a higher magnification
due to a limitation in Apple’s 16 bit QuickDraw toolbox commands that
display the images in the window.
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Grab Tool

¥

Grab Tool

¥

Grab Cursor

TheGrab tool is used to hold and pan the data and image in the mapping
window left/right and up/down. The cursor will change trab cursor. Similar

to the Zoom Tool, when this tool is selected and the current zoom magnification
is 1:1 and the stage device is ON, a warning will be displayed stating that the
stage controller will be turned off from within NeuroZoom. This is to prevent

large movements of the stage when zooming or grabbing the image to translate in
theXY directions.

RO My BTN IR orka aaTp 1F-1 s olngn 1 1T R Press Yes to turn off the stage
sl b A s and to continue with Zooming

Canfinmt
[ Eanea ) Vot and Grabbing

To pan or translate the image, click and hold the mouse button any where in the
mapping area. Move the mouse to a new location. A line will sweep out from the
beginning point to the current mouse location. When you release the mouse
button, all data will be translated by the amount and direction of the line from
beginning to end point. There is no change in the data itself. The view into the
mapping area coordinate system is changed.

Zooming and grabbing will preserve all objects in their coordinate system. This
includes new objects as well that you might map in at a zoom magnification other
than 1:1. Fine editing of position or shape can be done this way at higher zoom
magnifications. Note that contours, which are vertex-based polylines will look
more jagged as you go up in zoom magnification. Beziers will remain smooth. If
images are displayed in the mapping window, these images will be scaled up and
down to match the data. This does not apply to live video. Any live video that was
currently on and displayed will be turned off when the Zoom or the Grab tool are
selected.

By The Way: Grabbing the data and moving in this manner is convenient
when you want to view other regions of the data population, but moving the
stage would be too tedious or slow. Likewise, zooming the data is easier then
switching objectives to see more or less of the data.
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Zooming is also useful when trying to select Bezier curves whose vertices may
be outside the mapping area. Zoom down to see more of the object. Then click on
a vertex or sweep a rectangle around a vertex to select it.
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Image Alignment Tool

%

Image Alignment Tool

&

Grab Cursor

Thelmage Alignmenttool is used to move the selected image left/right and up/
down. The cursor will change to a Grab cursor. This tool is useful when images
have been imported from files, and need to be manually aligned to existing data
that is displayed in the mapping window. When this tool is active, the keyboard
arrow keys can also be used to nudge the images a certain amount. This is useful
for precise location of the images. The data will not move when this tool is used,
only the image. With precise control on each image using the arrow keys, it is
possible to manually create montages from image files. The image files may be
from some unsupported NeuroZoom imaging device, such as a scanner.

The current image will have a animated frame drawn around its borders. See also
the section oBackground Images Windovn theReference Manuafor more
information on selecting a current image.
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Text Tool TheText tool is used to enter in a floating label that is anchored to a particular
location in the mapping window just like other mapping data. The cursor will
change to a Text cursor.

T To enter in text:
Text Tool 1. Select the Text tool
2. Click once anywhere in the mapping area to display a text insert cursor
T 3. Use the keyboard to type in the desired label
Text Cursor Any characters of any font can be used. The label supports multiple styles and
fonts.
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Use theText Tool window selectable from the Edit menu to open a window that
helps you choose fonts, sizes, and styles.

i'_ﬂ i N
1 AAETIMEGAANAAEST ]

The Text tool is also used to reselect a label for more editing. To do this:

1. Select the label using the Selection Tool

2. Click on the Text Tool in the Mapping Tools Window to select it
3. Click on the selected label to display a text insert cursor
4

Position the text insert cursor where you want new text inserted, or select a
range of characters

5. Use the keyboard to type in the changes
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Vertex Tool

Vertex Tool

b

Vertex Cursor

e

Edit Vertex

Popup Menu

TheVertex tool is used to edit the vertices of selected objects in the mapping
window. The cursor will change to a Vertex cursor. As the cursor is moved over
any selected object with a vertex, the cursor will changed to an Edit Vertex
cursor. Depending on the data object, the vertex can now be moved away from its
present position.

There is also a popup menu associated with the tool.

Thaor Balind (el Mqriedn
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1. Show Selected Object Vertices Selecting this forces treelecteddata
objects toshowvertices if they have any. Data objects with vertices are lines,
ovals, rectangles, contours, Beziers, and arbors.

2. Hide Selected Object Vertices Selecting this forces theelectedlata
objects tchide vertices if they have any.

3. Show All Vertices - Selecting this forceall data objects tehowvertices if
they have any.
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4. Hide All Vertices - Selecting this forceall data objects thide vertices if
they have any.

The next three menu items control the editing of vertices. When selected, they
operate only on selected data objects. The cursor actively changes to assist in
determining whether a vertex of an data object can be edited. Data objects may
be selected directly as if this tool wer8aectiontool. This makes it easier to
move from object to object when editing the vertices. A bullet character also
appears before the selected mode in the menu.

5. Edit Vertices - This is the default mode when selecting this tool. In edit
mode, the vertices of the selected data objects may be moved to new
locations. The cursor changes tdeatex Edit cursor when inside a selected
vertex.

"
Data objects will respond slightly differently from one another.

* Lines - The two endpoints of the line may be moved. This simply relocates
the line.

* Ovals- The bounding box of the oval has 4 corner and 4 edge vertices.
Moving them will change the shape and size of the oval.

* Rectangle- The bounding box of the rectangle has 4 corner and 4 edge
vertices. Moving them will change the shape and size of the rectangle.

* Contours - Each vertex of a contour can be moved independently of others.

* Beziers- Each vertex of a contour can be moved independently of others. In
addition, the handle for the bezier vertex displays. Moving the cursor into the
endpoints of the handle allows the shape of the vertex segments to be altered.

* Arbors - Each vertex of an arbor can be moved independently of others. Note
however that if you move the vertex that serves as the bifurcation point of a
branch, the branch will separate into two segments.

6. Insert Vertices - In insert mode, new vertices of the selected data objects may
be added. The cursor changes W@dex Add cursor when on a segment that
allows the addition of vertices.
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Data objects will respond slightly differently from one another.

Lines - This mode has no effect. Lines always have 2 vertices. The tool will
act as in edit more.

Ovals - This mode has no effect. Ovals always have 8 vertices. The tool will
act as in edit more.

Rectangle- This mode has no effect. Rectangles always have 8 vertices. The
tool will act as in edit more.

Contours - The vertex is added at the cursor location.

Beziers- The cursor will not be active when moved onto a segment of a
Bezier curve. Instead, move the cursor into a Bezier vertex. The new vertex is
added at a point on the segment halfway between the vertex clicked on and
the next vertex. If clicked on the last vertex of an open Bezier curve, the new
vertex is added at a point on the segment halfway between this vertex and the
previous vertex.

Arbors - The vertex is added at the cursor location.

Delete Vertices- In delete mode, vertices of the selected data objects may be
deleted. The cursor changes tgestex Deletecursor when on a vertex that
can be deleted.

Data objects will respond slightly differently from one another.

Lines - This mode has no effect. Lines always have 2 vertices. The tool will
act as in edit more.

Ovals - This mode has no effect. Ovals always have 8 vertices. The tool will
act as in edit more.

Rectangle- This mode has no effect. Rectangles always have 8 vertices. The
tool will act as in edit more.

Contours - The selected vertex is deleted. You cannot delete the vertex if only
two are remaining in the contour. A closed contour is converted into an open
contour.
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Beziers- The selected vertex is deleted. You cannot delete the vertex if only
two are remaining in the Bezier curve. A closed Bezier curve is converted into
an open Bezier curve.

Arbors - The selected vertex is deleted. Note however that if you delete the
vertex that serves as the bifurcation point of a branch, the orphaned branch
will separate into a separate segment and become a primary branch.
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Point Tool

&

Point Tool

&

Point Cursor

ThePoint tool is used to enter in 3D locations of data, associated with the current
structure of the mapping window. The cursor will changeRoiat cursor.

To record a location of an object:

1. Position the cursor on the object’s center
2. Press the mouse button

For each press of the mouse button, a Reimt object will be created and
associated with the current structure. The location of the last object in real world
coordinates (microns) will be displayed in tapping Window Info window.

e
Location of the Tt L
last Point objetc———— et = M e

enterel

The location of the point is graphically displayed with whatever has been
configured for the currently selected structure. For example, if the structure is
configured to show a small red colored square, then that red square will be
displayed at the point object location. The graphical attributes can be changed by
selectingConfigure Structures...of theObjects menu, or by pressing and

holding the mouse button on the Current Structure field of the Mapping Window
to get a pop up menu, from which you then select the menwCiterfigure

Current Structure....

Point objects would be the most used data object in NeuroZoom, useful to
indicate the location of cells, blood vessels, nuclei, nearly anything that can be
represented by a single dimensional point. The point is recorded in three
dimensional (XYZ) and is the precise location of the object with respect to the
stage coordinates of the microscope.

Tip: Any data object just created is stored in a special buffer. H@ptgon-
Deletewill delete that last object specifically. This is useful when a mistake
was just made during data entry and you want to just delete the last object.
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Line Tool

R

Line Tool

&

Line Cursor

Popup Menu

ThelLine tool is used to enter in 3D line data, associated with the current
structure of the mapping window. The cursor will changeltmeacursor. A line

is a single, straight vector that has a beginning point and an ending point. It can
be used to measure lengths, produce quick borders, separate data objects, etc.

To create a line object:

1. Select the Line Tool

2. Position the cursor on the beginning point of the line

3. Press the mouse button, and while holding it down, move the mouse to the
end point of the line. A line will sweep from the beginning to the end

4. Release the mouse button

A line object will be created with the beginning and end point specified. As with
point objects, the line object’s graphical attributes may be altered by configuring
the structure associated with it. In this case, only the line width, color, and pattern
may be changed.

The length of the last line in real world coordinates (microns) will be displayed in
the Mapping Window Info window.

Length of the lats rTy—
Line objed
enterg

—— Pwls Len = 030 TI12

There is also a popup menu associated with the tool.

* Enter Lines

Show Selected Object Wertices
Hide Selected Object Vertices
Showe A1 Mertices

Hide &1 Mertices

Edit Yertices
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Enter Lines - This is the default mode of the tool. New lines can be entered

with this mode. A bullet character appears before this mode in the menu if

selected.

. Show Selected Object Vertices Selecting this forces treelectedines to

showtheir vertices.

Hide Selected Object Vertices Selecting this forces tteelectedines to
hidetheir vertices.

. Show All Vertices- Selecting this forceall lines toshowtheir vertices.

Hide All Vertices - Selecting this forceall lines tohidetheir vertices.

Edit Vertices - One unlocked, selected line object must be selected before
this menu item can be used. When selected, the vertices of the line object may
be moved to new locations. This simply relocates the line. The cursor changes
to aVertex Edit cursor when inside a vertex of the line. There are two

vertices to a line serving as the endpoints.

“
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Oval Tool TheOval tool is used to enter in 3D oval data, associated with the current
structure of the mapping window. The cursor will change tOwad cursor. An
oval has a major and minor axis, and is regularly shaped. It can be used to
(:] measure an area, highlight an area, etc.
Oval Tool To create an oval object:
1. Select the Oval Tool
"%" 2. Envision the bounding box of the oval
Oval Cursor 3. Position the cursor on one corner of the box
4. Press the mouse button, and while holding it down, move the mouse to the
opposite corner. An oval will be drawn from corner to corner
5. Release the mouse button
An oval object will be created that is bounded by the box specified by the
beginning and end corners. As with other objects, the oval object’s graphical
attributes may be altered by configuring the structure associated with it. In this
case, only the line width, color, and pattern may be changed.
The area of the last oval in real world coordinates (microns) will be displayed in
the Mapping Window Info window
e —
Area of the las s
Oval Objed: +———— Eals Arva s 1HENOO
enterel
Popup Menu There is also a popup menu associated with the tool.
®* Enter Ovals
Show Selected Object Yertices
Hide Selected Object Yertices
Show ATl Yertices
Hide A1l Wertices
Edit Yertices
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Enter Ovals - This is the default mode of the tool. New ovals can be entered

with this mode. A bullet character appears before this mode in the menu if

selected.

. Show Selected Object Vertices Selecting this forces trselectedbvals to

showtheir vertices.

Hide Selected Object Vertices Selecting this forces trselectedvals to
hidetheir vertices.

. Show All Vertices- Selecting this forceall ovals toshowtheir vertices.

Hide All Vertices - Selecting this forceall ovals tohidetheir vertices.

Edit Vertices - One unlocked, selected oval object must be selected before
this menu item can be used. When selected, the vertices of the oval object
may be moved to new locations. This changes the shape and size of the oval.
The cursor changes tov/artex Edit cursor when inside a vertex of the oval.

The bounding box of the oval has 4 corner and 4 edge vertices.

"
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Rectangle Tool

[]

Rectangle Tool

&

Rectangle Cursor

Popup Menu

TheRectangletool is used to enter in 3D rectangle data, associated with the
current structure of the mapping window. The cursor will changdRiectangle
cursor. A rectangle has a width and a height. It can be used to measure an area,
highlight an area, etc.

To create a rectangle object:

1. Select the Rectangle Tool

2. Envision the rectangle

3. Position the cursor on one corner of the rectangle
4

Press the mouse button, and while holding it down, move the mouse to the
opposite corner. A rectangle will be drawn from corner to corner

5. Release the mouse button

A rectangle object will be created that has the beginning and end corners
specified. As with other objects, the rectangle object’s graphical attributes may be
altered by configuring the structure associated with it. In this case, only the line
width, color, and pattern may be changed.

The area of the last oval in real world coordinates (microns) will be displayed in
the Mapping Window Info window.

L B

Area of the las L Lo
Rectangle objegc— | fee semas immm
entere

There is also a popup menu associated with the tool.

® Enter Rectangles

Show Selected Object Wertices
Hide Selected Object Vertices
Show ATl Vertices

Hide ANl Yertices

Edit Yertices
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Enter Rectangles- This is the default mode of the tool. New rectangles can
be entered with this mode. A bullet character appears before this mode in the
menu if selected.

. Show Selected Object Vertices Selecting this forces trselectedectangles

to showtheir vertices.

Hide Selected Object Vertices Selecting this forces trselectedectangles
to hidetheir vertices.

. Show All Vertices- Selecting this forceall rectangles tshowtheir vertices.

Hide All Vertices - Selecting this forceall rectangles thide their vertices.

Edit Vertices - One unlocked, selected rectangle object must be selected
before this menu item can be used. When selected, the vertices of the
rectangle object may be moved to new locations. This changes the shape and
size of the rectangle. The cursor changesviereex Edit cursor when inside

a vertex of the rectangle. The rectangle has 4 corner and 4 edge vertices.

"
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Open Contour Tool

L,
Open Contour Tool

A

Open Contour Cursor

a

In Progress Cursor

Popup Menu

TheOpen Contourtool is used to enter in 3D open contour data, associated with
the current structure of the mapping window. The cursor will change@pan
Contourcursor. There is a little number 1 in the cursor indicating that it is

waiting for a first point. An open contour is a polyline created by joining vertices.

It can be used to measure a border, highlight an area, separate data objects, etc.

To create an open contour object:

1. Select the Open Contour Tool
2. Position the cursor on the first point of the contour

3. Press the mouse button once and release it. The cursor will change to a
crosshair with an ellipsis (...) in it. This indicates that a contour creation is in
progress

4. Without having to hold the mouse button down, move the mouse to the next
vertex of the contour. A line will be drawn from the last vertex to the current
mouse location as you move the mouse

5. Click the mouse button once to store the current mouse location as a vertex

6. Double-click the mouse button to end the open contour and to enter the last
vertex. The cursor will change back to the Open Contour cursor

An open contour object will be created that has the specified vertices. As with
other objects, the open contour object’s graphical attributes may be altered by
configuring the structure associated with it. In this case, only the line width,
color, and pattern may be changed.

The area and length of the last open contour in real world coordinates (microns)
will be displayed in thdlapping Window Info window.

Area and lengthfo e
thelastOpe | o e
Contour objet ke

enterel

There is also a popup menu associated with the tool.
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®* Enter Contours
Delete Segments

Convert Contour to Bezier Curve
Convert Contour to Smooth Bezier Curve

Show Selected Object Mertices
Hide Selected Object Vertices
Show Al Yertices

Hide AN Vertices

Edit Yertices
Insert Yertices
Delete Vertices

Enter Contours - This is the default mode of the tool. New open contours
can be entered with this mode. A bullet character appears before this mode in
the menu if selected.

Extending a contour- This mode is also used to extend an existing open
contour. Move the cursor onto an endpoint of an open contour. The cursor will
change to thén Progresscursor.Press and releasthe mouse button to

connect to the endpoint. Move the cursor to the desired location of the next
vertex and press the mouse button. A new segment will be made.

Joining the endpoints of an open contour This mode is also used to join

the endpoints of an open contour together to form a closed contour. Move the
cursor onto an endpoint of an open contour. The cursor will changelto the
Progresscursor.Press and releasthe mouse button to connect to the

endpoint. Move the cursor to the other endpoint until it change¥daex

Edit cursor.

=
Press and releastne mouse and the endpoints will be joined.

Alert: Note that the object will be a closed contour after joining.

Delete Segments Selecting this allows deletion of segments of an open
contour. A bullet character appears before this mode in the menu if selected.
The cursor changes tdtack coloredSegment Erasercursor.
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Moving the cursor onto a segment of an open contour that can be deleted
changes the color of the cursomréal. Click the mouse button while it is red
will delete the segment under the cursor.

If this is the last segment of an open contour, the open contour object will be
completely removed.

If this is a segment in the middle of an open contour, the original open contour
will decompose into two separate open contours.

An open contour does not have to be selected in order to use this tool mode.
Any unlocked open contour can be acted on.

. Convert Contour to Bezier Curve- One unlocked, selected open contour

object must be selected before this menu item can be used. This converts the
open contour object to an open Bezier object. A confirmation opens because
this action is not undoable.

Thi & perwthon =Tl o b e o vkar & ek Grmest
and in wol pndmibdnl

I I:I|r|||||H I I Lanced l

PresCancelif you do not want to convert the contour. Présangeto

convert the contour to a Bezier curve. Each vertex of the open contour is
converted to the corresponding vertex of the open Bezier curve. Note that
while the data object type is changed to Bezier, the selected tool remains as
the Open Contour tool.

. Convert Contour to Smooth Bezier Curve- One unlocked, selected open

contour object must be selected before this menu item can be used. This
converts the open contour object to an open Bezier object. Smoothing of the
curve is attempted by automatically adjusting the handles of the vertices of
the open Bezier curve. A confirmation opens because this action is not
undoable.
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10.

Thda & perwhion =Tl § b e on vkar & Bk Ermest
and b wol pdmibdnl

PresCancelif you do not want to convert the contour. Présangeto

convert the contour to a Bezier curve. Each vertex of the open contour is
converted to the corresponding vertex of the open Bezier curve. Note that
while the data object type is changed to Bezier, the selected tool remains as
the Open Contour tool.

Show Selected Object Vertices Selecting this forces theelectepen
contours tasshowtheir vertices.

Hide Selected Object Vertices Selecting this forces theelectepen
contours tchide their vertices.

Show All Vertices- Selecting this forcesll open contours tshowtheir
vertices.

Hide All Vertices - Selecting this forceall open contours thide their
vertices.

Edit Vertices - One unlocked, selected open contour object must be selected
before this menu item can be used. When selected, the vertices of the open
contour object may be moved to new locations. A bullet character also
appears before the selected mode in the menu. The cursor changedes a

Edit cursor when inside a vertex of the open contour. Each vertex of an open
contour can be moved independently of others.

"

Insert Vertices - One unlocked, selected open contour object must be
selected before this menu item can be used. When selected, new vertices of
the open contour object may be added. A bullet character also appears before
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the selected mode in the menu. The cursor changédeibex Add cursor
when on a segment that allows the addition of vertices. The vertex is added at

the cursor location.

11. Delete Vertices- One unlocked, selected open contour object must be
selected before this menu item can be used. When selected, vertices of the
open contour object may be deleted. A bullet character also appears before the
selected mode in the menu. The cursor change¥edex Deletecursor
when on a vertex that can be deleted. The selected vertex is deleted. You
cannot delete the vertex if only two are remaining in the open contour.
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Closed Contour Tool

Closed Contour Tool

Closed Contour Cursor

G

%

a

In Progress Cursor

TheClosed Contourtool is used to enter in 3D closed contour data, associated
with the current structure of the mapping window. The cursor will change to a
Closed Contoucursor. There is a little number 1 in the cursor indicating that it is
waiting for a first point. A closed contour is a polyline created by joining vertices,
with the beginning point the same as the end point. It can be used to measure a
area, highlight an area, separate data objects, etc.

To create a closed contour object:

1. Select the Closed Contour Tool
2. Position the cursor on the first point of the contour

3. Press the mouse button once and release it. The cursor will change to a
crosshair with an ellipsis (...) in it. This indicates that a contour creation is in
progress

4. Without having to hold the mouse button down, move the mouse to the next
vertex of the contour. A line will be drawn from the last vertex to the current
mouse location as you move the mouse

5. Click the mouse button once to store the current mouse location as a vertex

6. Double-click the mouse button to end the closed contour. The contour will be
closed automatically by joining the beginning and end points. The cursor will
change back to the Closed Contour cursor

A closed contour object will be created that has the specified vertices. As with
other objects, the closed contour object’s graphical attributes may be altered by
configuring the structure associated with it. In this case, only the line width,
color, and pattern may be changed.

A closed contour object will be created that has the specified vertices. As with
other objects, the closed contour object’s graphical attributes may be altered by
configuring the structure associated with it. In this case, only the line width,
color, and pattern may be changed.

The area and length of the last closed contour in real world coordinates (microns)
will be displayed in thdlapping Window Info window.
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Popup Menu

Area and lengthfo e
the last Close I v+,
Contour objet =satlios

entere

There is also a popup menu associated with the tool.

®* Enter Contours
Delete Segments

Convert Contour to Bezier Curve
Convert Contour to Smooth Bezier Curve

Show Selected Object Vertices
Hide Selected Object Vertices
Show Al Mertices

Hide AN Vertices

Edit Yertices
Insert Yertices
Delete Vertices

Enter Contours - This is the default mode of the tool. New closed contours
can be entered with this mode. A bullet character appears before this mode in
the menu if selected.

Delete Segments Selecting this allows deletion of segments of a closed
contour. A bullet character appears before this mode in the menu if selected.
The cursor changes tdtack coloredSegment Erasercursor.

=

Moving the cursor onto a segment of an closed contour that can be deleted
changes the color of the cursoréal. Click the mouse button while it is red
will delete the segment under the cursor.

If this is the last segment of a closed contour, the closed contour object will be
completely removed.

If this is a segment in the middle of a closed contour, the original closed
contour will change into an open contour.
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A closed contour does not have to be selected in order to use this tool mode.
Any unlocked closed contour can be acted on.

Alert: As soon as one segment of a closed contour is deleted, that closed
contour is converted into an open contour. Note that the selected tool remains
as theClosed Contourtool.

. Convert Contour to Bezier Curve- One unlocked, selected closed contour

object must be selected before this menu item can be used. This converts the
closed contour object to an closed Bezier object. A confirmation opens
because this action is not undoable.

This operation will change the contour to bezier format
and iz not undoable!

PresCancelif you do not want to convert the contour. Présangeto

convert the contour to a Bezier curve. Each vertex of the closed contour is
converted to the corresponding vertex of the closed Bezier curve. Note that
while the data object type is changed to Bezier, the selected tool remains as
theClosed Contourtool.

. Convert Contour to Smooth Bezier Curve- One unlocked, selected open

contour object must be selected before this menu item can be used. This
converts the closed contour object to an closed Bezier object. Smoothing of
the curve is attempted by automatically adjusting the handles of the vertices
of the closed Bezier curve. A confirmation opens because this action is not
undoable.
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10.

Thd & perwhion =Tl § b e o vkar & Bk Ermest
and in wol pndmibdnl

I I:I|r|||||H I I Lanced l

PresgCancelif you do not want to convert the contour. Prégangeto

convert the contour to a Bezier curve. Each vertex of the closed contour is
converted to the corresponding vertex of the closed Bezier curve. Note that
while the data object type is changed to Bezier, the selected tool remains as
theClosed Contourtool.

Show Selected Object Vertices Selecting this forces theelectedctlosed
contours tashowtheir vertices.

Hide Selected Object Vertices Selecting this forces treelectedtlosed
contours tchide their vertices.

Show All Vertices- Selecting this forceall closed contours tshowtheir
vertices.

Hide All Vertices - Selecting this forceall closed contours thidetheir
vertices.

Edit Vertices - One unlocked, selected closed contour object must be selected
before this menu item can be used. When selected, the vertices of the closed
contour object may be moved to new locations. A bullet character also
appears before the selected mode in the menu. The cursor changedes a

Edit cursor when inside a vertex of the closed contour. Each vertex of an
closed contour can be moved independently of others.

"
Insert Vertices - One unlocked, selected closed contour object must be

selected before this menu item can be used. When selected, new vertices of
the closed contour object may be added. A bullet character also appears
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before the selected mode in the menu. The cursor chang¥srtexaAdd
cursor when on a segment that allows the addition of vertices. The vertex is
added at the cursor location.

11. Delete Vertices- One unlocked, selected closed contour object must be
selected before this menu item can be used. When selected, vertices of the
closed contour object may be deleted. A bullet character also appears before
the selected mode in the menu. The cursor changeédettex Deletecursor
when on a vertex that can be deleted. The selected vertex is deleted. You
cannot delete the vertex if only two are remaining in the closed contour.
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Open Bezier Tool

TEn

Open Bezier Tool

%

Open Bezier Cursor

a

In Progress Cursor

TheOpen Beziertool is used to enter in 3D open Bezier data, associated with the
current structure of the mapping window. The cursor will change @pamn
Beziercursor. There is a little number 1 in the cursor indicating that it is waiting
for a first point. An open Bezier curve is a smooth curve created by using curves.
It can be used to measure a area, highlight an area, separate data objects, etc.
Since it is a smooth curve and not a polyline using connected vertices, the Bezier
curve will remain smooth at all levels of magnification.

To create an open Bezier curve object:

1. Select the Open Bezier Tool
2. Position the cursor on the first point of the curve

3. Press and hold the mouse button down. The cursor will change to a crosshair
with an ellipsis (...) in it. This indicates that a Bezier curve creation is in
progress. This first point is the first vertex

4. Drag the mouse down along the curve you are trying to fit. A straight line will
be created

5. Release the mouse button

6. At a point further down the curve, press and hold the mouse button down.
This point will become the next vertex

7. Drag the mouse down further along the curve. Move the mouse up and down.
A smooth curve will be displayed. Try to fit the curve as close to the edge that
you are trying to trace

8. Continue this process until done

9. Double-click the mouse button to end the open Bezier curve and to enter the
last vertex. The cursor will change back to the Open Bezier cursor

An open Bezier curve will be created that has a curve smoothed around the
specified vertices. As with other objects, the open Bezier curve object's graphical
attributes may be altered by configuring the structure associated with it. In this
case, only the line width, color, and pattern may be changed.

The area and length of the last open Bezier curve in real world coordinates
(microns) will be displayed in the Mapping Window Info window.
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Area and lengthfo T
the last Open Bezie | == . wm
Curve objet e
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Popup Menu There is also a popup menu associated with the tool.

® Enter Bezier Curves
oin Bezier Curves
Cut Bezier Curves

Convert Bezier Curve to Contour

Show Selected Object Yertices
Hide Selected Object Vertices
Show ATl Mertices

Hide ANl Yertices

Edit Yertices
Insert Yertices
Delete Vertices

1. Enter Bezier Curves- This is the default mode of the tool. New open Bezier
curves can be entered with this mode. A bullet character appears before this
mode in the menu if selected.

2. Join Bezier Curves- Selecting this allows the joining of a two unlocked,
selected open Bezier curves into one closed Bezier curve. A bullet character
appears before this mode in the menu if selected. Move the cursor into one of
the endpoints of a selected open Bezier curve. The cursor chang&teran
Forcepscursor.

aQ,

Press and holdhe mouse button and move the cursor to an endpoint of the
other Bezier curve until the cursor changes @ased Forcepscursor.

g

If the vertex is not valid, the cursor would bE@cepswith anX across it.
Internal vertices are not legitimate because it would result in branches being
formed.
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®

Release¢he mouse and a confirmation window opens.

«nin these two bezier curves and create one new bezier
curve? Thisaction is not undoable!

Join ] | Cancel ]l

Press thdoin button and the endpoints will be joined together. The other pair
of endpoints will join automatically to form one closed Bezier curve. Press
the Cancelbutton to cancel any changes.

3. Cut Bezier Curves- Selecting this allows the cutting of a one unlocked,
selected open Bezier curve into two open Bezier curves. A bullet character
appears before this mode in the menu if selected. If the selected open Bezier
curve does not have 4 or more vertices when you select this menu item, an
error window opens.

Vo) W] M 3 Wl e e s N
ii'-. Bzhr oy inorlr ok ik b

Move the cursor into one of the vertices of a selected open Bezier curve that
can be cut. The cursor changes t&aalpelcursor with a numbet
displayed on it, indicating that this is the first part of the cut.

O

Press and holdhe mouse button and move the cursor to another vertex of the
same Bezier curve until the cursor changesS3oaipelcursor with a number
2 on it, indicating that this is the second part of the cut.

o
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If the vertex is not valid, the cursor would b8aalpelwith aX across it. For
example, an endpoint is not a legitimate vertex is include in the cut because it
would result in only one contour, not a split into two contours.

4

Releaseghe mouse and a confirmation window opens.

Cut these bezier curve seqments and create two new
bezigr curves? This action is not undoable!

Press th&€ut button and the selected Bezier curve will be cut into two
separate Bezier curves with the segment between the indicated vertices
removed. Press th@ancelbutton to cancel any changes. The first part of the
Bezier curve remains selected, while the second half is deselected.

Convert Bezier Curve to Contour- One unlocked, selected open Bezier
curve object must be selected before this menu item can be used. If not, an
error window opens. This converts the open Bezier curve object to an open
contour object. A confirmation opens because this action is not undoable.

Trds aprwikon =Tl wrweri e berier eirss inies
cordnar nd iy el padeablnl
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PresgCancelif you do not want to convert the Bezier curve. Pf&sangeto
convert the Bezier curve to a contour. As many vertices are created in the
contour object to maintain smoothness at the current scale of the window.
Note that while the data object type is changed to open contour, the selected
tool remains as th@pen Beziertool.

5. Show Selected Object Vertices Selecting this forces trszlectecbpen
Bezier curves tghowtheir vertices.

6. Hide Selected Obiject Vertices Selecting this forces treelectecopen
Bezier curves thidetheir vertices.

7. Show All Vertices- Selecting this forceall open Bezier curves ghowtheir
vertices.

8. Hide All Vertices - Selecting this forceall open Bezier curves tudetheir
vertices.

9. Edit Vertices - One unlocked, selected open Bezier curve object must be
selected before this menu item can be used. When selected, the vertices of the
open Bezier curve object may be moved to new locations. A bullet character
also appears before the selected mode in the menu. The cursor changes to a
Vertex Edit cursor when inside a vertex of the open Bezier curve. Each
vertex of an open Bezier curve can be moved independently of others. In
addition, the handle for the bezier vertex displays. Moving the cursor into the
endpoints of the handle allows the shape of the vertex segments to be altered.

“

10. Insert Vertices - One unlocked, selected open Bezier curve object must be
selected before this menu item can be used. When selected, new vertices of
the open Bezier curve object may be added. A bullet character also appears
before the selected mode in the menu. Move the cursor into a Bezier vertex
and the cursor changes tdertex Add cursor.
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Clicking the mouse button adds the new vertex at a point on the segment
halfway between the vertex clicked on and the next vertex. If clicked on the
last vertex, the new vertex is added at a point on the segment halfway between
this vertex and the previous vertex.

11. Delete Vertices- One unlocked, selected open Bezier curve object must be
selected before this menu item can be used. When selected, vertices of the
open Bezier curve object may be deleted. A bullet character also appears
before the selected mode in the menu. The cursor chang¥srtexaDelete
cursor when on a vertex that can be deleted. The selected vertex is deleted.
You cannot delete the vertex if only two are remaining in the open Bezier
curve.
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Closed Bezier Tool The Closed Beziertool is used to enter in 3D closed Bezier contour data,
associated with the current structure of the mapping window. The cursor will
«@ change to &losed Beziecursor. There is a little number 1 in the cursor
indicating that it is waiting for a first point. A closed Bezier curve is a smooth
Closed Bezier Tool curve created by using curves. It can be used to measure a area, highlight an area

separate data objects, etc. Since it is a smooth curve and not a polyline using
connected vertices, the Bezier curve will remain smooth at all levels of

_4]_ magnification.
1

Closed Bezier Cursor  To create a closed Bezier curve object:

1. Select the Closed Bezier Tool

2. Position the cursor on the first point of the curve
_4]_ 3. Press and hold the mouse button down. The cursor will change to a crosshair
In Progress Cursor with an ellipsis (...) in it. This indicates that a Bezier curve creation is in

progress. This first point is the first vertex

4. Drag the mouse down along the curve you are trying to fit. A straight line will
be created

5. Release the mouse button

6. At a point further down the curve, press and hold the mouse button down.
This point will become the next vertex

7. Drag the mouse down further along the curve. Move the mouse up and down.
A smooth curve will be displayed. Try to fit the curve as close to the edge that
you are trying to trace

8. Continue this process until done

9. Double-click the mouse button to end the closed Bezier curve. The curve will
be closed automatically by joining the beginning and end points. The cursor
will change back to the Closed Bezier cursor

A closed Bezier curve will be created that has a curve smoothed around the
specified vertices. As with other objects, the closed Bezier curve object’s
graphical attributes may be altered by configuring the structure associated with it.
In this case, only the line width, color, and pattern may be changed.

The area and length of the last closed Bezier curve in real world coordinates
(microns) will be displayed in the Mapping Window Info window.
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Area and lengthfo s
thelastClose | = .
Bezier Curve objdc Ll = 3L
entere
Popup Menu There is also a popup menu associated with the tool.

® Enter Bezier Curves
Convert Bezier Curve to Contour

Show Selected Object Vertices
Hide Selected Object Vertices
Show AT Yertices

Hide ATl Yertices

Edit Yertices
Insert Vertices
Delete Mertices

1. Enter Bezier Curves- This is the default mode of the tool. New closed
Bezier curves can be entered with this mode. A bullet character appears
before this mode in the menu if selected.

2. Convert Bezier Curve to Contour- One unlocked, selected closed Bezier
curve object must be selected before this menu item can be used. If not, an
error window opens. This converts the closed Bezier curve object to an closed
contour object. A confirmation opens because this action is not undoable.

This operation will convert the bezier curve into a
contour and 3 not undoable!

Pres<LCancelif you do not want to convert the Bezier curve. P&sangeto
convert the Bezier curve to a contour. As many vertices are created in the
contour object to maintain smoothness at the current scale of the window.
Note that while the data object type is changed to closed contour, the selected
tool remains as th€losed Beziertool.
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. Show Selected Object Vertices Selecting this forces trezlectedtlosed

Bezier curves tshowtheir vertices.

Hide Selected Object Vertices Selecting this forces theelectectlosed
Bezier curves thidetheir vertices.

. Show All Vertices- Selecting this forceall closed Bezier curves ghow

their vertices.

Hide All Vertices - Selecting this forceall closed Bezier curves tadetheir
vertices.

Edit Vertices - One unlocked, selected closed Bezier curve object must be
selected before this menu item can be used. When selected, the vertices of the
closed Bezier curve object may be moved to new locations. A bullet character
also appears before the selected mode in the menu. The cursor changes to a
Vertex Edit cursor when inside a vertex of the closed Bezier curve. Each
vertex of an closed Bezier curve can be moved independently of others. In
addition, the handle for the bezier vertex displays. Moving the cursor into the
endpoints of the handle allows the shape of the vertex segments to be altered.

“

Insert Vertices - One unlocked, selected closed Bezier curve object must be
selected before this menu item can be used. When selected, new vertices of
the closed Bezier curve object may be added. A bullet character also appears
before the selected mode in the menu. Move the cursor into a Bezier vertex
and the cursor changes tdertex Add cursor.

Clicking the mouse button adds the new vertex at a point on the segment
halfway between the vertex clicked on and the next vertex.
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9. Delete Vertices- One unlocked, selected closed Bezier curve object must be
selected before this menu item can be used. When selected, vertices of the
closed Bezier curve object may be deleted. A bullet character also appears
before the selected mode in the menu. The cursor chang¥srtexaDelete
cursor when on a vertex that can be deleted. The selected vertex is deleted.
You cannot delete the vertex if only two are remaining in the closed Bezier

curve.
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Arbor Tool

X

Arbor Tool

%

Arbor Cursor

a

In Progress Cursor

TheArbor tool is used to enter in 3D arbor data, associated with the current
structure of the mapping window. The cursor will change taraior cursor.

There is a little number 1 in the cursor indicating that it is waiting for a first point.
An arbor is a tree like structure that starts with a primary or first branch, and
branches outward from the primary branch. It can be used to represent dendritic
arborization.

To create an arbor object:

1. Select the Arbor Tool

2. Position the cursor on the first point of the primary branch. This might be
right on the cell body if tracing out a cell

3. Press the mouse button once and release it. The cursor will change to a
crosshair with an ellipsis (...) in it. This indicates that an arbor creation is in
progress

4. Without having to hold the mouse button down, move the mouse to the next
vertex of the current branch. A line will be drawn from the last vertex to the
current mouse location

5. Click the mouse button once to store the current mouse location as a vertex

6. Double-click the mouse button to end the current branch and to enter the last
vertex. The cursor will change back to the Arbor cursor

7. Position the cursor at a bifurcation point on any of the branches. The cursor
will change to a X, indicating that a cross branching is to occur at that point
8. Repeat steps 4 - 7 until all branches are traced

* To add to ssub-brancho the end of aexistingbranch (that is, it blends
perfectly with the sub-branch with no bifurcation), pres€Qpédon key and
move the cursor onto the endpoint. The cursor will change to and X. Repeat
steps 4 - 7 until the current branch is done.

An arbor will be created that has all branches drawn around the specified
vertices. The hierarchy of the branching is preserved.

The length of the last branch in real world coordinates (microns) will be
displayed in the Mapping Window Info window.
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Popup Menu

Length of tk T
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There is also a popup menu associated with the tool.

* Enter Arbors
Delete Seqrents

* Mormal structure color
Highlight primaty branches
Highlight termninal branches
Color by levels

Make Dendrogramn

Show Selected Object Wertices
Hide Selzcted Object Vertices
Showe A1 Mertices

Hide &1 Mertices

Edit Vertices
Insert Yertices
Delete Wertices

1. Enter Arbors - This is the default mode of the tool. New arbors can be

entered with this mode. A bullet character appears before this mode in the
menu if selected.

Extending an arbor - This mode is also used to extend an existing arbor.
Move the cursor onto an endpoint of any branch of an arbor. The cursor will
change to thén Progresscursor.Press and releasithe mouse button to
connect to the endpoint. Move the cursor to the desired location of the next
vertex and press the mouse button. A new segment will be made.

Adding a sub-branch to the end of the arbor To add to aub-branchto

the end of amxistingbranch (that is, it blends perfectly with the sub-branch
with no bifurcation), press th@ption key and move the cursor onto the
endpoint. The cursor will change to and X. Move the cursor to the desired
location of the next vertex and press the mouse button. A new segment will be
made. Continue until done.
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Delete Segments Selecting this allows deletion of segments of an arbor. A
bullet character appears before this mode in the menu if selected. The cursor
changes to hlack coloredSegment Erasercursor.

o

Moving the cursor onto a segment of an arbor that can be deleted changes the
color of the cursor teed. Click the mouse button while it is red will delete the
segment under the cursor.

If this is the last segment of an arbor, the arbor object will be completely
removed.

If this is a segment in the middle of an arbor branch, the original arbor branch
will decompose into two separate arbors. The orphaned branch will become a
primary branch.

An arbor does not have to be selected in order to use this tool mode. Any
unlocked arbor can be acted on.

Normal structure color - The assigned color of the structure associated with
the arbor is used for the graphical display.

Highlight primary branch - The primary branches of all arbors are
displayed in the highlighted color selected for the computer.

Highlight terminal branch - The terminal branches of all arbors are
displayed in the highlighted color selected for the computer.

. Color by levels- Each branch from primary to terminal is color coded with a

different color

Make dendrogram - One unlocked, selected arbor object must be selected
before this menu item can be used. If not, an error window opens.
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One unlocked arbor must be selected to use
& this function.

When selected, a dendrogram is made from the branch descriptions of the
arbor. The individual lengths of the branches are schematically displayed.

Dendrogram
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8. Show Selected Object Vertices Selecting this forces theelectedarbors to
showtheir vertices.

9. Hide Selected Object Vertices Selecting this forces theelectedarbors to
hidetheir vertices.

10. Show All Vertices - Selecting this forceall arbors tashowtheir vertices.
11. Hide All Vertices - Selecting this forceall arbors tchidetheir vertices.

12. Edit Vertices - One unlocked, selected arbor object must be selected before
this menu item can be used. When selected, the vertices of the arbor object
may be moved to new locations. A bullet character also appears before the
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13.

14.

selected mode in the menu. The cursor change¥eaaex Edit cursor when
inside a vertex of the arbor. Each vertex of an arbor can be moved
independently of others.

“

Insert Vertices - One unlocked, selected arbor object must be selected before
this menu item can be used. When selected, new vertices of the arbor object
may be added. A bullet character also appears before the selected mode in the
menu. The cursor changes tvatex Add cursor when on a segment that

allows the addition of vertices. The vertex is added at the cursor location.

Delete Vertices- One unlocked, selected arbor object must be selected before
this menu item can be used. When selected, vertices of the arbor object may
be deleted. A bullet character also appears before the selected mode in the
menu. The cursor changes tdaatex Deletecursor when on a vertex that can

be deleted. The selected vertex is deleted. Note however that if you delete the
vertex that serves as the bifurcation point of a branch, the orphaned branch
will separate into a separate segment and become a primary branch.
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Arbor with Diameter

Tool

X

Arbor with
Diameter Tool

A

Arbor with
Diameter Cursor

a

In Progress Cursor

TheArbor with Diameter tool is used to enter in 3D arbor with diameter data,
associated with the current structure of the mapping window. The cursor will
change to aArbor with Diametercursor. There is a little number 1 in the cursor
indicating that it is waiting for a first point. An arbor is a tree like structure that
starts with a primary or first branch, and branches outward from the primary
branch. It can be used to represent dendritic arborization. This arbor has
diameters that can be assigned to each of the branches to give it more detail.

To create an arbor with diameter object:

1. Select the Arbor with Diameter Tool

2. Position the cursor on the first point of the primary branch. This might be
right on the cell body if tracing out a cell

3. Press the mouse button once and release it. The cursor will change to a
crosshair with an ellipsis (...) in it. This indicates that an arbor creation is in
progress

4. Without having to hold the mouse button down, move the mouse to the next
vertex of the current branch. A line will be drawn from the last vertex to the
current mouse location

5. Click the mouse button once to store the current mouse location as a vertex

6. To change the diameter, do not release the mouse button. While pressing the
mouse button, move the mouse from left to right. The thickness of the current
branch as seen on the monitor will change. Release the mouse button to
accept the displayed thickness

7. Double-click the mouse button to end the current branch and to enter the last
vertex. The cursor will change back to the Arbor cursor

8. Position the cursor at a bifurcation point on any of the branches. The cursor
will change to a X, indicating that a cross branching is to occur at that point

9. Repeat steps 4 - 8 until all branches are traced

* To add to asub-branchto the end of aexistingbranch (that is, it blends
perfectly with the sub-branch with no bifurcation), pressQpégon key and
move the cursor onto the endpoint. The cursor will change to and X. Repeat
steps 4 - 8 until the current branch is done.
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Popup Menu

An arbor with diameter will be created that has all branches drawn with a
specified diameter around the specified vertices. The hierarchy of the branching
is preserved.

e length of the last branch in real world coordinates (microns) will be displayed
in the Mapping Window Info window.
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There is also a popup menu associated with the tool.
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1. Enter Arbors - This is the default mode of the tool. New arbors can be
entered with this mode. A bullet character appears before this mode in the
menu if selected.

* Extending an arbor - This mode is also used to extend an existing arbor.
Move the cursor onto an endpoint of any branch of an arbor. The cursor will
change to thén Progresscursor.Press and releasthe mouse button to
connect to the endpoint. Move the cursor to the desired location of the next
vertex and press the mouse button. A new segment will be made.
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Adding a sub-branch to the end of the arbor To add to aub-branchto

the end of amxistingbranch (that is, it blends perfectly with the sub-branch
with no bifurcation), press th@ption key and move the cursor onto the
endpoint. The cursor will change to and X. Move the cursor to the desired
location of the next vertex and press the mouse button. A new segment will be
made. Continue until done.

Delete Segments Selecting this allows deletion of segments of an arbor. A
bullet character appears before this mode in the menu if selected. The cursor
changes to black coloredSegment Erasercursor.

e

Moving the cursor onto a segment of an arbor that can be deleted changes the
color of the cursor teed. Click the mouse button while it is red will delete the
segment under the cursor.

If this is the last segment of an arbor, the arbor object will be completely
removed.

If this is a segment in the middle of an arbor branch, the original arbor branch
will decompose into two separate arbors. The orphaned branch will become a
primary branch.

An arbor does not have to be selected in order to use this tool mode. Any
unlocked arbor can be acted on.

Edit Diameters - Selecting this allows changing of diameter of segments of
an arbor. A bullet character appears before this mode in the menu if selected.
The cursor changes tdéack coloredDiameter cursor.

e
Moving the cursor onto a segment of an arbor that can be changed changes
the color of the cursor t@d. Click the mouse button while it is red and

moving the cursor up and down will alter the current diameter of the segment
under the cursor.

Normal structure color - The assigned color of the structure associated with
the arbor is used for the graphical display.
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5. Highlight primary branch - The primary branches of all arbors are
displayed in the highlighted color selected for the computer.

6. Highlight terminal branch - The terminal branches of all arbors are
displayed in the highlighted color selected for the computer.

7. Color by levels- Each branch from primary to terminal is color coded with a
different color

8. Make dendrogram - One unlocked, selected arbor object must be selected
before this menu item can be used. If not, an error window opens.

One unlocked arbor must be selected to use
& this function.

When selected, a dendrogram is made from the branch descriptions of the
arbor. The individual lengths of the branches are schematically displayed.

Dendrogram
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9. Show Selected Object Vertices Selecting this forces trselectedarbors to
showtheir vertices.
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10.

11.

12

13.

14.

15.

Hide Selected Object Vertices Selecting this forces tteelectedarbors to
hidetheir vertices.

Show All Vertices- Selecting this forcesll arbors tashowtheir vertices.

. Hide All Vertices - Selecting this forceall arbors tchide their vertices.

Edit Vertices - One unlocked, selected arbor object must be selected before
this menu item can be used. When selected, the vertices of the arbor object
may be moved to new locations. A bullet character also appears before the
selected mode in the menu. The cursor change¥edex Edit cursor when
inside a vertex of the arbor. Each vertex of an arbor can be moved
independently of others.

Insert Vertices - One unlocked, selected arbor object must be selected before
this menu item can be used. When selected, new vertices of the arbor object
may be added. A bullet character also appears before the selected mode in the
menu. The cursor changes tveatex Add cursor when on a segment that

allows the addition of vertices. The vertex is added at the cursor location.

Delete Vertices- One unlocked, selected arbor object must be selected before
this menu item can be used. When selected, vertices of the arbor object may
be deleted. A bullet character also appears before the selected mode in the
menu. The cursor changes tdeatex Deletecursor when on a vertex that can

be deleted. The selected vertex is deleted. Note however that if you delete the
vertex that serves as the bifurcation point of a branch, the orphaned branch
will separate into a separate segment and become a primary branch.
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Cavalieri Tool The Cavalieri tool is a stereology tool used to estimate volume of objects. This
tool cannot be used normally in the mapping window until a stereology protocol
has been established. See the reference chapt8ter@ologyor Stereology
Windowsfor more information on how to use this tool.
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Cycloid Tool TheCycloid tool is a stereology tool used to estimate surface area of objects.
This tool cannot be used normally in the mapping window until a stereology
protocol has been established. See reference chapt8tsreologyor
Stereology Window$or more information on how to use this tool.
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Nucleator Tool TheNucleator tool is a stereology tool used to estimate mean volume of objects.
This tool cannot be used normally in the mapping window until a stereology
protocol has been established. See reference chapt8tsreologyor
Stereology Window$or more information on how to use this tool.
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Rotator Tool

TheRotator tool is a stereology tool used to estimate mean volume of objects.
This tool cannot be used normally in the mapping window until a stereology
protocol has been established. See reference chapt8tsreologyor

Stereology Window$or more information on how to use this tool.
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View Window

TheView window contains functions that pertains to the Views.

Opened by:

* View Window in Map menu

e Command - 2

* Pressing Window Toggler in the Mapping wind

* Opening a new Mapping window if the preference is set to automatically
open the View Window

The position of this window remains fixed to its last location for all subsequent
openings until NeuroZoom exits. This makes it easy to place the window to a
new location.

A viewis a combination of a microscope, a camera, and the lens objective. Each
view is scaled within NeuroZoom so that the precise ratio of real world units
(microns) is know for every device unit (pixels). The presentation of these views,
and other related functions are controlled from\tissv window. Views are
configured using th€onfiguration window.

I

||
[
£

Alert: The control buttons on this window act as push buttons. Click once to
activate a function. The button image may change to reflect a change in state.

The details of each button follows.
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Microscope Setup
Window

3

Press this button to open thkicroscope Setupwindow showing the selections
available for choosing devices for the current mapping window.

Opened by:

* Press Microscope Setup button in View window
* Microscope Setup... in Map menu

* Opening a new Mapping window if the preference is set to automatically
open the Microscope Setup Window.
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From this window the microscope, the camera, the lens objective, and the stage
are chosen from the configured devices. The microscope, the camera, and the lens
objective make up the View that is being used by the mapping window. The
microscope and the camera generally will not change during the analysis of the
microscope slide section. However, the lens objectives will change. All of the

lens objectives that you intend to use for this slide session should already have
been scaled into a view device using @anfiguration window. See the chapter

on Configuring NeuroZoom Deviceto do this.

If there are no objectives scaled for the particular microscope and camera
selected, théens Objective popup menu will be grayed out. If the microscope
and camera selections are correct, you will have to useahiiguration

window to scale in hewiewdevices using those lens objectives.
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Likewise, if the microscope and camera selected does have views with configured
lens objectives, only those lens objectives will appear in the popup menu. For
example, the following figure shows the Zeiss Axiophot selected as the
microscope, and a Dage CCD70 with QuickTime digitizer selected as the

camera. Of this pairing, the 5x Plan-apochromat, the 10x Plan-apochromat, the
20x Plan-apochromat, and the 40x Plan-apochromat are selectable because there
is four view devices configured with this microscope and camera. Think of this as

a box full of objectives. They are useless unless attached to a microscope with a

camera. The microscope, camera,

view.
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When a stage is selected, NeuroZoom may ask for you to verify that the stage
controller is connected, powered on, and ready to use.
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NeuroZoom will then attempt to communicate to the stage and prepare it for use.
If there is any error, NeuroZoom will alert you.
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You cannot proceed to use NeuroZoom with a motorized stage until you
successfully pass this point. If there is difficulty in communicating with a stage
controller, use th€onfiguration window to configure the stage controller. Be
sure to pay attention to the communications mode (i.e., GPIB, Communications
Toolbox Serial Tool, etc.).

To summarize the steps in using the Microscope Setup Window:

1. Select the proper microscope from the microscope popup menu
2. Select the proper camera from the camera popup menu

3. Select the proper lens objective from the lens objective menu that you are
starting with. This will list all the objectives that are available based on the
selected microscope and camera

4. Select the proper stage controller from the stage controller popup menu. If the
stage has an electronic controller, NeuroZoom will try to communicate with it
to initialize it to a known state
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Lens Objective Popup
Menu

4

Press this button to get a popup menu showing all of the lens objectives available
with the microscope and camera combination selected witlittrescope
Setupwindow.

Activated by:

* Press Lens Objective button in View window
* Select Microscope Objective... in Map menu

& 20x Plan-apochromat
40 Plan-apochromat
Sx Plan-apochromat
10 Plan-apochromat

=1°_

As stated in the section dicroscope Setup only those lens objectives that are

in view devices that use the selected microscope and camera will appear in the
popup menu. If a particular lens objective is not listed, you will have to create a
newView device using th€onfiguration window for this combination of
microscope, camera, and lens objective.

Alert: The lens objective itself must still be manually switched into the focal
path. Using the popup menu above only alerts NeuroZoom that you changed
the lens.
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Filter Popup Menu

Grid Toggle

i)

Press this button to get a popup menu showing all of the filters available. These
filters are made with th€onfiguration window.

Activated by:

* Press lens Filter button in View window
* Select Filter Objective... in Map menu

e g‘ —— 110
' | B * virtual Filter @
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Currently, these filters have no affect in NeuroZoom. Selecting them does enter
their values into reports that are generating by NeuroZoom.

]

i
Press this button to toggle the appearance of a grid on the mapping window. The
grid displays the stage location in the mapping coordinate system in real time.

The button will show the word ON if the grid is on, and the word OFF if the grid
is off.

Activated by:
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e Press Grid button in View window
* Grid in Map menu

Grid Setup Window - Pressing the button with ti@ption key down will open
the Grid Setup window where you can adjust the size and appearance of the
grid. This window can also be opened by seledBnig Setup...in theMap
menu.

Opened by:

* Option-Press Grid Setup button in View window
e Grid Setup... in Map menu
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Enter in the value for the distance between tics for the X and Y axis. The Z axis
value has no effect at this time.

The color of the grid can be selected with @wdor Popup menu.
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The thickness of the grid lines can be selected witff tiiekness Popupmenu.
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PressAcceptto accept the changes and to redraw the Grid, or Gaasselto
cancel all changes made in this window.
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Image Size Popup Menu
kP

Press this button to get a popup menu showing all of the sizes available for this
mapping window.

Activated by:

* Press Image Size button in View window
* Image Size Popup Menu in Imaging menu
* Mapping Window Image Size Field in Mapping window

This is the same menu that is popped up fronMbagping Window Image Size
field at the bottom left of the mapping window, or by seledtimage Sizein the
Imaging menu. The mapping area will change to the selected percentage of the
camera format. For example, if 50% is chosen, a 640 by 480 format camera will
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display in a 320 by 240 window. The video will not be cropped, but instead, the
video will be scaled down 50%. Likewise, all document data that is visible in the
mapping area will also be scaled down 50%.
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Alignment Correction

L

=

Press this button to correct slight alignment errors. If the preferences are set to
display informational windows, a help window will appear to guide you.

Activated by:

* Press Alignment Correction button in View window
e Alignment Correct in Imaging menu
* Realign Data to Image... in Imaging menu
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The error vector is measured by indicating the graphics data point and its
corresponding data point in the image. Use this function to make corrections that
may appear for a number of reasons (spherical aberrations, camera axis
misalignment, non-square pixels, etc.). The correction that is entered remains in
effect while the document is opened, and is applied to all new data entered. The
following dialog appears when you enter in the correction with the mouse.
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Open 3D Window
(]

Press this button to open a window that displays the data in 3[30"hetton

must be enabled. If it is not, either QuickDraw™ 3D is not installed, there is
insufficient RAM to load QuickDraw™ 3D, or NeuroZoom is not running on a
Power Macintosh. When you press 8ig button, NeuroZoom will initialize
QuickDraw™ 3D for the first time, and check its version. Any outdated version
will display an error dialog, and you will not be able to continue with 3D
visualization.

Activated by:

* Press Open 3D Window button in View window
e 3D View in 3D submenu of Modules menu

A 3D model is created from the current data in the frontmost mapping window.

e |[f there are data selected, those selected data are used to create the model.

* If there are no data selected, all the data in the mapping window are used to
create the model.

If there is no data in the mapping window, a alert will open.

i Thars i rm detn bn viamslicwin 30

A progress window is displayed that shows the progress of creating the model
from the data. A new window is then opened displaying the 3D model. The name
of the window is the same name of the mapping window, viltVigw:

prepended to it.
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Refer to the chapters on 3lsualizationto use this 3D window and its
windows.
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Imaging Window

Imaging Window
Thelmaging window contains functions that pertains to Imaging.

Opened by:

* Imaging Window in Map menu
e Command - 3

* Pressing Window Toggler in the Mapping Wind

* Opening a new Mapping window if the preference is set to automatically
open the Imaging Window

The position of this window remains fixed to its last location for all subsequent
openings until NeuroZoom exits. This makes it easy to place the window to a
new location.

=4 | 2] 2]

Alert: The control buttons on this window act as push buttons. Click once to
activate a function. The button image may change to reflect a change in state.

This window contains functions that deal with video, imaging, or the use of files
that contains images. The details of each button follows.
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Live Video Toggle

&
?I

Pressing this button toggles the live video display on the mapping window. The
button shows the word ON if video display is on, and the word OFF if video
display is off.

Activated by:

* Press Live Video button in Imaging window
e Select Turn Video On/Off in Imaging menu
* \Various functions throughout NeuroZoom that require a live image

Live video is defined as the display of continuous video frames in the mapping
area of the mapping window. It may be 30 frames per second as in the case with
Macintosh models that have color key digitizers, or less than 30 frames if it uses
offscreen digitizing, such as with mask type digitizers.

In all cases except when expressively brought to your attention by NeuroZoom,
the data that is in the mapping window is displayegraghic overlaysn top of

the live video. This allows you to see what data has already been mapped from
the live video images.
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Grab Image

Press this button to grab one frame from the live video input of the camera. If the
video is not on, it is turned on automatically, the image is grabbed, and the video
then turned off. The image is then stored in NeuroZoom as a background image.

Activated by:

* Press Grab Image button in Imaging window

* Select Grab Image in Imaging menu

* Various functions throughout NeuroZoom that require a digitized image
* Press Grab button in Background Images window

Background images appear just like live video. They are in the background,
meaning that graphical data appear overlaid on top of the image.

The image that was just grabbed will be saved to the document when the
document is saved. The currently displayed image can also be saved to a file as a
PICT or TIFF image. The currently grabbed image is also known as the current
image.

By The Way: Images scale and translate and remained fixed to the mapping
coordinate system at their original location.
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Save Image to File

%

Press this button to open a file dialog to save the current background image to
file.

Activated by:

* Press Save Image to File button in Imaging window
e Select Save Image to File... in Imaging menu
* Press Save button in Background Images window
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Press and hold on tf@rmat button to get a popup for the two choices of file
format for the image as PICT or TIFF.

If no background image is available (you can useBénekground Images

window to view all background images) and if live video is on, one image is
grabbed. Live video is then turned off and the grabbed image becomes the first
background image. This image is then saved to disk as a file.
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Imaging Window

Open Image from File
&

Press this button to open a file dialog to select and open a disk file containing a
PICT or TIFF image as the current background image.

Activated by:

* Press Open Image from File button in Imaging window
* Select Open Image from File... in Imaging menu
* Press Open button in Background Images window
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The size of the mapping area of the mapping window will adjust to the size of the
image in the file.
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Remove Current
Background Image ]
oround mas 4

Press this button to remove the currently displayed background image. You will
be given a warning that you need to confirm.

Activated by:

* Press Delete Current Background Image in Imaging window
* Select Remove Image from List... in Imaging menu
* Press Remove button in Background Images window

Permoee e 5 sobed e Frnin i b bgrs el e e

The next background image in the document, if any, will then become the new
current background image. If there are no background images in the document,
an alert will appear.
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Stage Window

The Stagewindow contains functions that pertains to the stage.

Opened by:

* Stage Window in Map menu
e Command - 4

* Pressing Window Toggler in the Mapping Wind

* Opening a new Mapping window if the preference is set to automatically

open the Stage Window

The position of this window remains fixed to its last location for all subsequent
openings until NeuroZoom exits. This makes it easy to place the window to a

new location.

Stage
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Alert: The control buttons on this window act as push buttons. Click once to
activate a function. The button image may change to reflect a change in state.

This window contains functions that deal with aspects of the stage. The details of

each button follows.

Reference

203



Mapping Windows

Stage Toggle

"

Pressing this button toggles the stage controller on the microscope. The button
shows the word ON if the stage controller is on, and the word OFF if the stage
controller is off.

Activated by:

* Press Stage Toggle button in Stage window
* Select Turn Stage On/Off in Stage menu

* \Various functions throughout NeuroZoom that require a the stage to be on or
off

Many other NeuroZoom functions will turn off the stage. For example, zooming
and grabbing the mapping window will turn this off. Use this button if you
manually want to turn it off. Turning it off only affects what NeuroZoom can and
cannot do programmatically with the stage controller. If it is off, NeuroZoom will
not attempt to communicate with the stage. However, the stage is still physically
powered on. You could still move it with the trackballs or joysticks attached to
the stage controller.

When the stage controller is off, the other buttons in the Stage Window will be
grayed out, since they function only on a stage controller that is on.
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Stage Controls Toggle
E
Press this button to toggle the stage controller window on and off.

Activated by:

* Press Stage Controls Toggle button in Stage window
* Select Stage Controls window in Stage menu

* Pressing Window Toggler in the Mapping Wind

4 tey Latiril
Z button - Press on the top || All buttons - Press once

to move the Z in direction, EM quickly to activate a move
and press on the bottom to——=1# || | based on a single incremental
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CAR ] :
move continuously

Adjust the Z step amount—{=HE__14 _
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FEeHae
Use Scroller to adjusg~ Eﬁf'“ : Use Scroller to adjust
amount of movement in amount of speed when
single press moving continuously

If Immediate is checked, 0.5 second
delay is imposed before action is
taken

See section o8tage Controlswindow for more information.
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Manual Move of Stage
To New Location

|

Press this button when you want to move the stage to a new location, or when you
actually have moved the stage to a new location.

Activated by:

* Press Manual Move of Stage To New Location button in Stage window
* Select Move Stage Manually... in Stage menu
e Command - M
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This function is needed when the Automatic Behavior preference for
automatically updating the stage preference during mapping is off. If it is on, the
stage position is updated when data are entered. This function would only be
needed if an explicit update from the stage controller is required.
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Mapping Window XYZ
Scrollers Toggle

T
&

Press this button to toggle the scrollbars in the mapping window for moving the
X, Y, or Z axes. The button will show the word ON if the scrollbars are on, and
the word OFF if the scrollbars are off.

Activated by:

* Press Mapping Window XYZ Scrollers Toggle button in Stage window
e Select Turn Map Scrollers On/Off in Stage menu

The scrollers will activate the computerized stage and move the stage in a
particular axis. They are used to move the stage, not the image per se.
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Zero the Stage

£

Pressing this button zeroes the stage controller to the current location of the
microscope stage. If the stage controller has already been zeroed, a warning
confirmation dialog appears.

Activated by:

* Press Zero the Stage button in Stage window
* Select Zero the Stage... in Stage menu
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The final confirmation dialog then appears before zeroing the stage controller.
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A zeroed stage controller establishes an origin in the mapping coordinate system
so that all subsequent data entry are relative to this origin. A stage controller is
zeroed usually for new documents. A fiducial that can be located with ease is
typically positioned over the origin. This becomes the origin of the mapping
coordinate system when the stage is zeroed, and the grid if displayed will show
the origin as two solid X and Y lines in the center of the mapping window. Once
the stage controller is zeroed, all data are mapped relative to this origin. If there is
data already mapped to another fiducial, the data will appear misaligned.
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The indication of the zero point can be altered by holding dow@ttien key.
In this case, you move the mouse to the desired zero location in the mapping
window and click the mouse button on that location to be the origin. The origin of

the grid is then moved to that location, rather than defaulting to the center of the
mapping window.

Tip: Use this method when the structure you want to be the zero fiducial point
is on the screen already. It really doesn’t matter where on the mapping

window the zero fiducial is, as long as the origin of the mapping system falls
on top of it.
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Home the Stage
H

Pressing this button homes the stage controller back to 0,0,0. A confirmation
dialog displays.

Activated by:

* Press Home the Stage button in Stage window
* Select Home the Stage... in Stage menu
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If the stage has already been homed, a warning dialog appears saying that this
will have no effect.
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Homing the stage does not destroy data. It only moves the stage back to the last
known origin.
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Auto Stage Move

™
[
Pressing this button toggles whether NeuroZoom moves the stage automatically

when you position the mouse outside of a rectangular region. This rectangular
region is the auto stage move frame. The button shows the word ON if the auto

stage move is on, and the word OFF if the auto move is off.

Activated by:

* Press Auto Stage Move button in Stage window
e Select Auto Stage Move in Stage menu

This auto stage move frame must be initially configured. If this is the first time,
theAuto Stage Move Setupwindow opens where you can create or adjust the

auto stage move frame.
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Subsequent presses of this button will toggle the frame on and off. Pressing the
button with theOption key down will open théuto Stage Move Setupwindow

again.
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Mapping Window Info Window

Mapping Window Info Window

TheMapping Window Info window displays real time information pertaining to
the configuration of NeuroZoom, the mapping window, tools, or data.

Opened by:

Info Window in Map menu
Command - 5

Pressing Window Toggler in the Mapping wind

Opening a new Mapping window if the preference is set to automatically
open the Info Window

The position of this window remains fixed to its last location for all subsequent
openings until NeuroZoom exits. This makes it easy to place the window to a
new location.

The window is divided into 4 major sections.

The first section shows the devices that are currently selected for use by the
mapping window - the microscope, the camera, the lens objective, the filter,
the stage, and the digitizer.

The second section shows the currently selected structure that is in use by the
mapping window, and the currently selected tool in operation.

The third section shows some of the parameters associated with the devices -
the scale ratios in microns/pixel for each of the three axes, the current
magnification of the view selected, the size of the overlay grid in microns,
whether Auto Stage Move is on or off, the current location of the stage in
microns from the established home position, and the current mouse location
in microns from the 0,0,0 origin.

The fourth section shows the current layer selected for the mapping window,
the mode of entry (ex., standard vs. stereology), and data pertaining to the last
operation performed (ex., the area and length of a contour that was just
closed).
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Drag and Drop The text in the window is draggable to the desktop. Click and hold the mouse

down anywhere in the content area of Mepping Window Info window and

drag it to the Finder. A text clipping is deposited at the mouse location where the
mouse button is released. The clipping is a text output of the information in the
window.
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Data Type Window

Data Type Window

TheData Typewindow displays all of the structures and their data type currently

mapped in the current mapping window. The layer for each structure object is
also displayed. This window is useful to control the visibility of specific kinds of
structures.

Opened by:

* Data Type Window in Map menu

e Command - 6

* Pressing Window Toggler in the Mapping Wind

* Opening a new Mapping window if the preference is set to automatically
open the Data Type Window

The position of this window remains fixed to its last location for all subsequent
openings until NeuroZoom exits. This makes it easy to place the window to a
new location.
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The columns are:

V - Visibility of the data type. If checked, this structure of this data type is
visible in the mapping window. To toggle the visibility, put the mouse cursor
on the line and in the visibility column and press the mouse button once to
toggle the visibility state. The effect is immediate.

Name - Name of the structure.
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Drag and Drop

Type - The data type of the structure. Refer to the section in this chapter on
Mapping Tools window for the different kinds of data types in NeuroZoom.

Layer - The data layer of the structure. Refer to the section in this chapter on

the Layer Window. If the data belongs to a stereology layer, then Stereology is
displayed.

Various buttons at the bottom of this window control different actions.

Sort - Toggles whether the sorting is by Type or by Name.
Show All - All data types are made visible.
Hide All - All data types are made invisible.

Print - All selected data types are printed as a report. This button is enabled
only if there are selected items in the list.

Copy - All selected data types are copied to the clipboard as a report. This
button is enabled only if there are selected items in the list.

Rprt - All selected data types are opened into a text window as a report. This
button is enabled only if there are selected items in the list.
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Dragging selected items to the Finder will also produce a text clipping of each of
the selected items.
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Data Type Window

Alert: Press and hold the Option key when generating a report, or when
dragging to the desktop to create a more simplified report of some stereology
data suitable for copy and paste into spreadsheets. Also be aware of the
preferences for Copy/Paste that can affect the output as well.
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Data Window

The Data window displays all structures currently mapped in the current
mapping window, and lists their total count per type of data.

Opened by:

e Data Window in Map menu

e Command -7

* Pressing Window Toggler in the Mapping windlE'

* Opening a new Mapping window if the preference is set to automatically
open the Data Window

The position of this window remains fixed to its last location for all subsequent
openings until NeuroZoom exits. This makes it easy to place the window to a
new location.
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Each of the data types corresponds to one column. Refer to the section in this
chapter orMapping Tools window for the different kinds of data types in
NeuroZoom. The column abbreviations are:

P Point

L o Line

O Oval

R Rectangle
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Data Window

OC e Open Contour
CC Closed Contour
OBC .. Open Bezier Curve
CBC .. e Closed Bezier Curve
A Arbor
AD .. Arbor with Diameter

NU . Nucleator
RO Rotator

Various buttons at the bottom of this window control different actions.

Totals - This is a popup menu that selects the mode with which totals are
displayed:

Normal Mapping Only - Only those that are entered with normal

mapping (i.e., not stereological data) are displayed as totals.

Stereology Mapping Only- Only the data collected with normal mapping
tools during a stereological session are displayed. Note that these are not
the data collected by the stereological probes. Those are generated only by
reports by the stereological protocols.

Total Mapping - The sum total of both the normal and stereological totals
are displayed.

Print - All selected data are printed as a report. This button is enabled only if
there are selected items in the list.

Copy - All selected data are copied to the clipboard as a report. This button is
enabled only if there are selected items in the list.

Rprt - All selected data are opened into a text window as a report. This button
is enabled only if there are selected items in the list.

Alert: Press and hold the Option key when generating a report, or when
dragging to the desktop to create a more simplified report of some stereology
data suitable for copy and paste into spreadsheets. Also be aware of the
preferences for Copy/Paste that can affect the output as well.
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Drag and Drop Dragging selected items to the Finder will also produce a text clipping of each of

the selected items.

Alert: Press and hold the Option key when generating a report, or when
dragging to the desktop to create a more simplified report of some stereology
data suitable for copy and paste into spreadsheets. Also be aware of the
preferences for Copy/Paste that can affect the output as well.
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Background Images Window

TheBackground Imageswindow displays all background images opened in the
current document.

Opened by:

* Background Images... in Imaging menu
» Pressing Window Toggler in the Mapping wind

* Opening a new Mapping window if the preference is set to automatically
open the Background Images window

The position of this window remains fixed to its last location for all subsequent
openings until NeuroZoom exits. This makes it easy to place the window to a
new location.
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These background images display behind the data, acting as a kind of template on
which data are mapped. In this figure, the first image is positioned exactly on the
origin. The second image is 350 mm to the right in the X axis, 451 mm down in
the Y axis, and 3 mm up in the Z axis.

The current image is displayed in italics. In this case, the second image is the
current image. The current image is the image that is operated on by the Image
Alignment Tool, and is also the one that is displayed w8patial Image

Mapping is off. Double-clickon an image to make it the current image.

The columns are:
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V - Visibility of the background image. If checked, this image is visible in the
mapping window. To toggle the visibility, put the mouse cursor on the line
and in the visibility column and press the mouse button once to toggle the

visibility state. The effect are immediate. Only that image of all images is
affected.

Offset - This is the amount of offset in microns that the center of the image is
offset from the mapping coordinate system origin.

Size- This is the amount of image in pixels as width and height.

Montage - The name of the montage with which this image is associated is

displayed here. If the image was grabbed separately, or opened from a file, the
word None will be displayed here instead.

Various buttons at the bottom of this window control different actions.

Grab - This will grab one image from the video input, if the video input
digitizer supports image digitization. The image grabbed is stored in the list
of background images, and becomes the current background image.

Save- This will display a file dialog from which the selected images may be
saved to the disk as a PICT or TIFF file. This button is enabled only if there
are selected items in the list.
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Open - This will display a file dialog from which a PICT or TIFF file can be
selected and opened. The image opened is stored in the list of background
images, and becomes the current background image.
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Remove- This will remove the selected image from the list of background
images. This button is enabled only if there are selected items in the list.

Drag and Drop Dragging selected items to the Finder will also a picture clipping of each of the
selected items.
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Stage Controls Window

The Stage Controlswindow displays a software based controller for the stage
controller that will work with any of the stages selected for the mapping window.

Opened by:

* Stage Controls Window in Stage menu

* Pressing Window Toggler in the Mapping Wind

* Opening a new Mapping window if the preference is set to automatically
open the Stage Controls Window

The position of this window remains fixed to its last location for all subsequent
openings until NeuroZoom exits. This makes it easy to place the window to a
new location.

This software joystick should not be used as a replacement for any hardware
joystick or trackball supplied with your stage controller. Those will be much
easier to use since this software joystick will have a certain amount of inherent
non-responsiveness due to the nature of how the computer communicates with
the stage controllers.

- L Y el
Z button - Press on the top | All buttons - Press once

to move the Z in direction, ﬂ 'ﬂ"] -EJ quickly to activate a move
and press on the bottom to——=1# || | based on a single incremental

move in the other direction e value. Press and HOLD to
move continuously

Adjust the Z step amount— =14 _
w [Juaeks T—Dijsable the Z button

FEeHae
Use Scroller to adjusg~ Ehf"“ Use Scroller to adjust
amount of movement in amount of speed when
single press moving continuously
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delay is imposed before action is
taken
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This controller moves the stage in any of the three axes - X, Y, or Z. The buttons
are activated by one of two methods:

1. Press quickly to activate a single movement in the direction specified
2. Press and hold to move the stage continuously in the direction specified

Not all stage controllers support continuous movement. The virtual and manual
keyboard do not support continuous movement.

The two radio buttons labelléémount andSpeedare used to determine how the
scroller should operate. When Amount is on, the scroller will adjust the amount
of movement that stage controller will move with one single press. When Speed
is on, the scroller will adjust the speed of movement in continuous motion. 10%
of the Amount is used for Z axis.

The Speedbutton will not be enabled if the controller has not been previously
configured for a suitable amount of movement, or if the controller is not capable
of moving continuously.

Alert: The target for the continuous motion is not really infinity. It is a value
computed with regard to the Amount specified. Therefore, if the Amount is
high, the target for continuous movement will be a long distance from the
starting point. If the Amount if small, the continuous movement may only
move a short distance. All of this is to provide a measure of safety and prevent
the stage controllers from moving passed practical and safe limits, perhaps
damaging the microscope slide, an objective, or the microscope itself.

Click on theDisable Z checkbox when you want to prevent the Z button from
being active. This will prevent unintentional focus changes.

If the Immediate checkbox is selected, the movement, either single or
continuous, is immediate. Otherwise, there is a 1/2 second delay before any
action is taken.
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Stage Movement

Controls Window

The Stage Movement Controlsvindow can be used to move the stage in certain
prescribed amounts, for example, to perform systematic stepwise movements

though the tissue section.

Opened by:

* Stage Movement Controls... in Stage menu
* Opening a new Mapping window if the preference is set to automatically
open the Stage Controls window

The position of this window remains fixed to its last location for all subsequent
openings until NeuroZoom exits. This makes it easy to place the window to a

new location.
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Stage Movement Controls Window

Moving Absolute

Moving Relative

To move the XYZ axes to an absolute location, enter in the target values for each
axis in the fields labelled Abs (1), Y Abs (1), andZ Abs (u). Only a floating

point number can be entered into the fields. Then press the button lAbeled
XYZ . The stage will immediately move this location. The field at the bottom of
the window labelleXYZ () will be updated with this new position. The

Mapping Window Info window will also show this new position.

To move relative to the current position, enter in the values into the fields labelled
XInc (), Y Inc (), andZ Inc (). If you do not want a particular axis to move,
enter O or leave the field empty. To move to the new position relative to these
values, press thdove XYZ (+ Inc) button to move to the current position + the
values, or preslove XYZ (- Inc) to move to the current position - the values.

To move only the Z values regardless of the valuéslimc () andY Inc (W),

press the buttoMove Z (+ Inc) or Move Z (- Inc). The current position will be
updated in all cases.
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Stage Location Window

The Stage Locationswindow displays all stored stage locations for this
document.

Opened by:

* Stage Locations... in Stage menu

* Opening a new Mapping window if the preference is set to automatically
open the Stage Controls window

The position of this window remains fixed to its last location for all subsequent
openings until NeuroZoom exits. This makes it easy to place the window to a
new location.
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Stage locations are wherever the stage happens to be when the position is
recorded. By using this window, those locations can be returned to immediately.

The columns are:
Info - Information that you entered when storing this location is displayed
here.

Location - This is the location in microns of the stage when the location was
stored.

Various buttons at the bottom of this window control different actions.

Store - The current stage location is stored when you press on this button. A
dialog window opens asking for the information that you an optionally stored
with this location.

228

Reference



Stage Location Window

Erdwr Wi o (Cwcrdirarie o : 00y 10001

S e HiE

e = )

Go To - The stage is moved to the selected stage location when this button is
pressed. This button is enabled only if there are selected items in the list.

Info - The information for the selected stage location may be changed when
this button is pressed. This button is enabled only if there are selected items in
the list.

Remove- The selected stage location may be removed when this button is
pressed. A confirmation will appear. This button is enabled only if there are
selected items in the list.
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Set Stage Limits Window

The Set Stage Limitswindow can be used to configure in software based limits
on the XYZ movement.

Opened by:

* Set the Stage Limits... in Stage menu
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This is useful if the stage controller does not have physical limit switches on the
stage, or if you want to program in additional safety protecting the microscope
equipment and the microscope slides.

To set the limits, move to the limits in each axis, left and right for the X, top and
bottom for the Y, and front and back for the Z, and press the appropriate button to
record the limit. The stage should already have been zeroed properly before using
this feature. If there is any error, for example, the left side is greater than the right
side, NeuroZoom will display the error so that you may correct it by moving the
stage to the proper location.

If you make an error, press tRestore Last Limits button to put the last known
values in place.

Once all of the limits are set, t&tore button is enabled. Pressing on this button
will store the limits in memory. You then need to explicitly turn on the feature to
use the stored limits by selectilgnore Stage Limitsfrom theStagemenu so
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Set Stage Limits Window

that it isSNOT checked. Check this item if a limit is reached and you decide that
you really need to bypass the stored limit values.
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When the limits are reached in any condition, for example, you attempt to move
the stage using the software joystick or some other stage movement command,
NeuroZoom will alert you that you have exceeded a limit on an axis.

Note that the virtual stage presets the limits at 8000 and -8000 microns in all
directions. You can override this, but since the virtual stage does not actually
move a physical stage, there is never any danger of any damage.
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Structure Configuration Window

The Structure Configuration window contains all of the structures that can be
used from the current document.

Opened by:

» Configure Structures... in Objects menu
* Pressing Window Toggler in the Mapping Wind

* Pressing the Current Structure Field Popup menu in the Mapping window and
selecting Configure all structures..., Configure current structure..., or
Configure new structure...

The position of this window remains fixed to its last location for all subsequent
openings until NeuroZoom exits. This makes it easy to place the window to a
new location.
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Editing Structures The special structures namgtiKNOWNandVirtual Structurecannot be edited.

* To edit a specific structure, select it from the scrolling field. The name and the
information will be displayed in thame andinformation field.

* To change the name of a structure, select any part or all of its name from the
Namefield. Enter in the new text. The structure name in the scrolling field
will be updated with each character entered. Only names that are unique are
acceptable. When you click outside of Mamefield, or select another
function from this window, the uniqueness of the name will be verified. If it is
not unique, an alert will be displayed asking you to reenter a unique name.
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* To change the information associated with a structure, select any or all part of
its information from thénformation field. Enter in the new text.

Making a New Structure To create a new structure, pré&sn. A new structure beginning with the name
Untitled will be added to the scrolling list and automatically selected. This name
will be unique. You can edit the name of the structure at this point.

Deleting a Structure To delete an existing structure, select the structure from the scrolling list. The
Deletebutton will be enabled. Press the button. You will be asked to confirm the
deletion. PresBelete
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Exporting Structures
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A second confirmation dialog appears warning that any data associated with the
structure to be deleted will be relinked to the structure nasné&down Press
Deleteto really delete the structure, or pr&mncelto abort the deletion.
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Alert: Note that data are never deleted. Only the structure definition is

deleted.

To export selected structures to a file that may be stored for later use in another
mapping document, select the structures (shift clicking to select multiple
structures), then drag the selection to the desktop. A file nStnecture nwill

be created. The number n will be some number chosen to keep the file name
unique in case there are other structure files on the desktop.

Alert: System 7 and come copy utilities combine to produce a strange
delayed effect on the Macintosh when dragging and dropping to create files. It
is possible that the structure file will not appear immediately on the desktop.
At some later point when the Finder decides to update the contents viewable
on the Desktop will the file icon then be seen. One workaround is to use the
Finder Find command and actually search for the file based on its root name
of Structure. When the Find command finds the file, select it and open its
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Importing Structures

Editing Graphical
Attributes

enclosing folder (which is the Desktop). This will force the Finder to
immediately display the file.

Toimport a structures file, drag the file from the Finder and drop onto the import
icon. Only unique structures will be imported.

To edit the attributes of an existing structure, select the structure from the
scrolling list. The controls under tik@yword field will be enabled. All of the
options in theDisplay Mode for Pointsbox have to do only with point objects.
Every point is displayed at its location in the mapping window as one of the
following:

* Mark - a 3 by 3 square pixel box is drawn

* String - a string of any styled text is drawn. Enter in the text by clicking the
mouse in the field next to the Use String radio button, and typing any
characters

* Point - a single pixel is drawn

* Icon - an ICON is displayed. One default icon is used for all new structures.
To enter in one of your own, copy into the clipboard any PICT object from
any other application. Then press on the ICON button
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A window will appear asking if you want to import the PICT object as the
ICON. Pressmport . Another way to import a PICT is to drag and drop a
Finder graphics clip file to the ICON button.

Alert: Please note that not all PICT objects will behave properly. NeuroZoom
will attempt to scale down the image to fit within a 32 by 32 pixel boundary
for the ICON. If the ICON is too large, that particular PICT image is not a
suitable import source.

* Diameter - a round, filled circle is drawn whose diameter is the size specified
in microns. Enter in the size by clicking the mouse in the field next tdgbe
Diameter radio button, and typing any floating point value.

In the Other Graphical Attributes box, other attributes can be configured:

* Thickness- the thickness of the line drawn for lines, ovals, rectangles,
contours, and bezier curves can be selected from this popup menu as a value 1
to 6. The selected value is shown in the field to the right of this menu button.
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Storing Changes

* Color - the color of any graphical object can be selected from this popup
menu of popularly used colors. If you want a specific color, preBsosn
Color, and the Apple color wheel window will open. The selected color is
shown in the field to the right of this menu button.

The changes may be viewed by pressing o\idy button. All data affected

by structure changes will be redrawn in the mapping window for these structures.
Pressing th®one button will store these changes in the document. Pressing the
Cancelbutton will abort all changes and redraw the mapping window to the state
before the current changes, and not store any changes to the document.

Reference

237



Mapping Windows

238

Select Structures to Map Window

The Select Structures to Mapwindow lists all of the structures from the current
document that can be used in the mapping window for mapping.

Opened by:

Select Structures to Map... in Objects menu

Pressing the Current Structure Field Popup menu in the Mapping window and
selecting Add/Delete more structures to this map window list...
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Many structures may be defined for a document, but only a small subset may
actually be used in one experiment of the document. Press in the first column
labelled + to select a particular structure to be available in the list of structures for
a mapping window. Press again to clear the column to remove that structure from
eligibility as a mapping structure. Note that this does not delete data. It only
removes the structure from being selectable as a current mapping structure.

Press th&lear All button to clear all objects from being selectable. The
exception iLUNKNOWNandVirtual Structure These are always available in the
mapping window as a selectable structure. PresSdleet Allbutton to select all
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Select Structures to Map Window

of the structures. Press tAecept button to accept the current list as the
selectable structures. Press @ancel button to abort any changes.
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Layers Window

ThelLayers window displays all layers of the document. Whether a layer is active
or visible can be controlled from this window.

Opened by:

* Configure Layers... in Objects menu
* Pressing Window Toggler in the Mapping Wind
The position of this window remains fixed to its last location for all subsequent

openings until NeuroZoom exits. This makes it easy to place the window to a
new location.
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Layers are used to organize the data into manageable parts. Data can go into
containers known as layers. Each layer can be shown, hidden, activated for data
entry, or inactivated to protect it against data entry (and thus change).

Layers can be used to hold different parts of an entity that you might be mapping.
For example, boundaries of the cortical surface can go into a layer called pial
surface. Different regions can go into a layer called regions. Cortical layers can
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Making a New Layer

Deleting a Layer

go into a layer called cortical layers. Cell can go into a layer called cells, and
fiber can go into a layer called fibers.

Press th&lew button to create a new layer. A unique name will be created for this
new layer. If you want to rename it, select the layer and press &ettzane
button and enter in new name. Its uniqueness will be verified.
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Likewise, select the layer and pressitiife button to enter in information for
this layer.
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To delete a layer, select the layer and presB#hetebutton. Only one layer may
be selected at a time in this window. A confirmation window displaying
information is displayed if this layer has no data. PresBéhete button will
immediately delete the layer.
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If there is data in this layer, another confirmation will be displayed warning that
there is data, and that deletion of the layer cannot be undone.
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Pressing th®eletebutton will delete the layer immediately. Note that the last
layer in the document cannot be deleted.

Accepting Changes TheAccept button will make any changes immediate and permanent to the
document. This includes any deletion of layers. Therefore, if you make a mistake
in deleting a layer, do not press thecept button. Instead, press tancel
button to abort all changes. Note that onceAteept button is pressed, the
Cancelbutton is disabled.

Controlling Layers * To show all layers, press tihow All button. All layers will be checked as
visible. Press thelide All button to uncheck visibility of all layers.

* To activate all layers, press tAetivate All button. All layers will be checked
as activated. Press thectivate All button to uncheck activation of all
layers. An activated layer is eligible to receive new data. Otherwise, it is
considered locked and protected against changes.

* To check specific layers for visibility or activation, press the mouse in the
column labelled for activation, oW for visibility. The checkmark will
toggle on and off indicating the state of the layer for that action.

The data column will show éesif there is data in a layer, dlo if there is
none.

Alert: There is always one current layer. This current later is drawn in italics
style.Data can still go into an inactive layer if that layer is selected as the
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current layer Inactive layers are best used to prevent accidental editing of
existing data.
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Create Montage Window

The Create Montagewindow contains all of the functions needed to create a
montage across the microscope slide section.

Opened by:

* Create Montage... in Stage menu

The position of this window remains fixed to its last location for all subsequent
openings until NeuroZoom exits. This makes it easy to place the window to a
new location.

If a motorized stage is configured, the entire montage can be captured
automatically. Because images act precisely the same way as live video, this
montage can be treated as a “mounted” tissue section, and analyzed off-line from
the microscope.
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Move the stage to the top boundary and pres$apdutton. This will be the top

of the montage being assembled. Move the stage to the bottom boundary and
press théBottom button. This will be the bottom of the montage being
assembled. Repeat for the left and right sides. These four dimensions are
sufficient to begin a 2D montage. T@esate button will now be highlighted.
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Select the amount of minimum overlap desired by pressing dviithieum

Overlap button for a popup menu. This is a value from 5 to 40% and represents
the amount that the an image will overlap an adjacent image. This could be useful
if there is some geometric aberrations from the lens objectives that are preventing
a planar image from being captured.

Choose from the popup menu labellegph Exactto choose whether then top
edge or the bottom edge will be exal Exactor Bottom Exadt i.e., the edge
remains as it was imaged, and the overlap is on the opposite side. Therefore,
depending on the amount overlapped, the opposite side will be truncated. For
example, ifTop Exacis chosen, the top will be as imaged, but the bottom will be
truncated by the amount of overlap specified. Make the same selectiaftfor
Exactof Right Exact

If all boundaries are to be exact, check the checkbox laglledundaries

exact, overlap will be larger than specifiedin this case, the boundaries will be

as imaged by adjusting the internal boundaries will be adjusted. The amount of
internal overlap will thus be a little larger than specified, depending on the size of
the montage.

Select the method of blending the pixels in the overlap area. The default is
Simple overwrite, meaning that the overlapping boundary pixels simply replace
the underlying ones. There are no other algorithms in place yet.

Enter in theMontage Namefor this montage for identification purposes. The
name is associated with each image to help distinguish it from other images
captured for this document.

When ready to create the montage, pres€tkate button. A window will open
displaying how many images will be collected. All images are cached on disk.
They are not stored in memory. Therefore, you can collect a fairly large montage,
limited only by disk space. However, the montage does have to be rendered, and
depending on the final magnification of the mapping window, the rendering of
the images can be time-consuming.

If video is available, live video is turned on automatically. The stage, if controlled
by NeuroZoom, will move to the first calculated field of view for the montage.

A progress dialog is displayed showing which image of the set is being captured.
Press on the dialog@ancelbutton to stop a montage collection.
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When completed, the montage is rendered in the mapping window. The current
magnification is used, and since this is generally the field of view captured for the
montage, not much will be seen at this point. Us&tam tool to zoom the
montage in and out.

Tip: Some montages can be large, and more images slow down the final
rendering of the map image. The time to render depends on how many images
are cached total, how many of these intersect the viewable region of the
mapping window, and the amount of data to be drawn on top of the images. If
you are experimenting with different zoom levels, try using the menu
selectionEnter Zoom... from theObjects menu. The current scale is shown

as a default, and from this you can estimate what scale you prefer, enter it in
directly as a floating point value, and NeuroZoom will scale directly to that
value.
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Configuration Window

TheConfiguration window contains all of the functions needed to configure the
hardware used in NeuroZoom.

Opened by:

* Configure Devices... in File menu
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The window opens with Objectives displayed in the popup menu button at the top
left of the window. This is thBevices Category Popugutton. Click and hold
on this button to see the different categories of devices.
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General Information

ian

Devices Category
Popup Button

=

Each of the devices displays different information. The upper half of the window
remains the same where the list of each device in the current device category is
displayed in the scrolling field, along with its name and any information
associated with it, and two buttons nam&slv andDelete The bottom half of

the window changes depending on the device category.

Any devices beginning with the word Virtual cannot be edited.

* To edit a specific device, select it from the scrolling field. The name and the
information is displayed in thidame andinformation field.

* To change the name of a device, select any part or all of its name from the
Namefield. Enter in the new text. The device name in the scrolling field will
be updated with each character entered. Only names that are unique within
the current device category are acceptable. When you click outside of the
Namefield, or select another function from this window, the uniqueness of
the name will be verified. If it is not unique, an alert will be displayed asking
you to reenter a unique name.
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To change the information associated with a device, select any or all part of its
information from thdnformation field. Enter in the new text.

To change the keywords associated with a device, select any or all part of its
keywords from th&eywords field. Enter in the new text. These keywords are
a special field that can be used to locate specific structures.

To create a new device in the current device category, [NegsA new

device beginning with the nanumtitled will be added to the scrolling list and
automatically selected. This name will be unique for this category. You can
edit the name of the device at this point.

To delete an existing device, select the device from the scrolling list. The
Deletebutton will be enabled. Press the button. You will be asked to confirm
the deletion twice.

el i bty e 1 | w0l m

I [t I l Cancal l

Canfirn - [=HE aljeolive T

Cee ) ()

Alert: The devices that are configured or made here apply to ALL documents
opened and used by NeuroZoom on this particular Macintosh. The
configurations are stored in the System Preference folder, and not in the
document. In fact, a document does not have to be opened in order to
configure the devices.
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Microscopes All microscopes to be used by NeuroZoom on a given Macintosh need to be
configured. To do this, selelgticroscopesfrom theDevices Category Popup
button to get to th#&licroscopes Devicesvindow.
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Follow these steps to create or edit a microscope device:

1. PresdNewto create a new microscope, or single click on a stored microscope
to select it for editing.

2. If this is a new microscope, enter in a nhame and any information you want to
associate with it.

Microscopes will be used to creAtiew devices, described later.
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Cameras All cameras to be used by NeuroZoom on a given Macintosh need to be
configured. To do this, seleCamerasfrom theDevices Category Popup
button to get to th€ameras Devicesvindow.
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Follow these steps to create or edit a camera:

1. PresdNewto create a new camera, or single click on a stored camera to select
it for editing.

2. If this is a new camera, enter in a name and any information you want to
associate with it.

3. Press and hold on ttigamera Format popup menu buttoto select the
format for this camera. The format is the width and height of the video image.
These are the actual available configurations fronCtreera Format

category.
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Configuration
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4. Press and hold on tligamera Digitizer popup menu button to select the
digitizer for this camera. These are the actual available configurations from

the Camera Digitizer category.
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Configuration
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Choose the proper camera format that matches the camera. Most NTSC and
RS170 cameras in the US are preset at 640 by 480 pixels of resolution when
digitized by a Macintosh QuickTime digitizer set for NTSC scan rates.

AV capable Macintosh models come with onboard electronics that can digitize a
video signal and display it in a Macintosh window as live color video. In this
case, the camera digitizer will be QuickTime. The Virtual Digitizer is used when
there is no available electronics digitizer, such as a PowerBook. The Leaf Lumina
digitizer is selected when Leaf Systems Lumina digital camera is connected to
the SCSI port of the Macintosh for high-resolution digital images.

Alert: The Leaf Lumina driver is currently unsupported.

Cameras will be used to create View devices, described later.
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Camera Formats All camera formats are configured with this device category. To do this, select
Camera Formatsfrom theDevices Category Popugbutton to get to the
Camera Formats Devicesvindow.
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Follow these steps to create or edit a camera format device:

1. PresdNewto create a new camera format, or single click on a stored camera
format to select it for editing.

2. If this is a new camera format, enter in a name and any information you want

to associate with it.

3. Enter in thdformat width and theformat height in pixels in the text fields.
This information will be used to resize the mapping window when a camera
with this format is chosen for use in the mapping window. Typical formats are
640 x 480 for NTSC cameras, and 512 x 512 for square pixel cameras.
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Filters All filters are configured with this device category. To do this, s€iétets from
the Devices Category Popugbutton to get to thEilters Deviceswindow.
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Follow these steps to create or edit a filter device:
1. PresdNewto create a new filter, or single click on a stored filter to select it for
editing.
2. If this is a new filter, enter in a name and any information you want to
associate with it.
3. Enter in the amount of filter that is expect from this filter into the field named
Amount. This value should vary from 0 to 1.
Reference
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Objectives All lens objectives are configured with this device category. To do this, select
Objectivesfrom theDevices Category Popugbutton to get to th®bjectives
Deviceswindow.

Configuiatian
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Follow these steps to create or edit a lens objective device:

1.

PresdNewto create a new lens objective, or single click on a stored lens
objective to select it for editing.

If this is a new lens objective, enter in a name and any information you want
to associate with it.

Enter in the type of lens - Plan-neofluar, Plan-neofluar Oil, Plan-neofluar
1mm Korr, LD acroplan, Plan-apochromat.

Enter in theMagnification and theNumerical Aperture (NA) into the fields.
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Stages

Stage Controllers

Lens Objectives will be used to crediew devices, described later. All physical
lens objectives that you will use on the microscope with NeuroZoom should be
listed here.

NeuroZoom can control a motorized stage on the microscope to drive the field of
view in the X and Y direction, and in the Z axis for focusing. The motorized stage
generally has its own controller interface. In the case of the Ludl, the Zeiss, the
Prior, and the ASI stage systems, a separate chassis connects to the stepper
motors of the stage, and a cable interfaces between the chassis and the computel
The type of the cable and the connection to the Macintosh will vary.

Either GPIB (IEEE) or RS232/422 serial communications may be used with the
Zeiss or the Ludl. The Prior and ASI only supports RS232 serial
communications. Please refer to appendistage Controllersf one is not
supplied by the stage manufacturer.

* GPIB - the only supported GPIB board is from National Instruments. Either
the NuBUS or the PCI bus board may be installed in the Macintosh. Please
refer to the instructions supplied with the board to install both the board and
software drivers. You will also need to know the address and board number
when configuring the board within NeuroZoom.

* Serial - if you are using Localtalk, the Printer port will be occupied. You must
then use the Modem port to connect the microscope stage controller to the
Macintosh. BUS based serial boards may be used if the manufacture provides
the proper software drivers to make the board appear as a communications
toolbox serial port, that is controllable by the Communications Toolbox
Manager.

In addition to the motorized stages, there are two other special stage drivers:

* Virtual Stage
* Keyboard Stage

These will be explained later.
Once the stage controller is connected properly to the Macintosh computer, some

configuration of parameters may be necessary. To do this, Selgetsfrom the
Devices Category Popugbutton to get to th8tages Devicewindow.
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Configuiatian
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Virtual StageandKeyboard Stagare special devices. These cannot be altered.

Virtual Stage - this is a virtual device as described in the sectioDerices

in the previous chapter drhe Basics If no physical stage is available,
choose this one so that most of the NeuroZoom functions may operate
properly. The coordinate system in the mapping window of NeuroZoom will
act as if a stage controller were really moving a motorized stage. The
coordinates of data will be offset properly when the scrollbars or the stage
controller are used. The virtual stage should also be used when multiple
images are being imported and montaged manually withntage

Alignment tool. This will allow you to traverse the entire montage as if you
were using a real, physical stage.

Keyboard Stage- this is a stage controller device that intercepts all requests
to and from a stage controller, and brings up a dialog box asking for stage
coordinates for the three axes, or to display the coordinates that you need to
enter in separately, or to record on paper. Use this when you might have a
keyboard readout stage controller system on the microscope, but it is not
currently connected to the Macintosh. When NeuroZoom prompts you to
move the stage, use your stage controller keyboard to enter in the coordinates
displayed by NeuroZoom. When NeuroZoom wants a coordinate readout,
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Stage Class

enter in the coordinates as displayed by your stage controller system into the
NeuroZoom dialog window. In essence, you are acting as the stage controller
driver, interpreting requests, translating them, and providing the

communications that is missing physically between NeuroZoom and the stage

controller.

Follow these steps to create or edit a stage device other than virtual or keyboard.

1. PresdNewto create a new stage, or single click on a stored stage to select it
for editing.

2. If this is a new stage, enter in a name and any information you want to
associate with it.

Once a new stage device is created, or an existing one is being configured, there
are several options available.

Condfiguiation
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Choose the correct class of the stage connected to the Macintosh. The classes ar
preconfigured with a driver written in software code for supported controllers.
New controllers from other manufacturers cannot be added without additional
software code. Press and hold on the button n&ffeskto get a popup menu.
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Configuration
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Advanced Settings

Reverse each joystick

axis by checking [[concer ]

these buttons

Reverse Axis If an axis is to be reversed because moving the stage controller in NeuroZoom
produces the opposite affect, click on the appropriate axis. Most of the pre-
configured stage devices have the proper axis direction configured.

In particular, you should be sure that the Z is properly configured such that
focusing through the tissue section from top to bottom produciesmasen

the Z stage position (by noting the readout from NeuroZoom in the Mapping
Window Info window). The mapping system is configured so that Z increases in
value numerically as you focus through the section.
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Noting the position on the microscope focus knob is not sufficient to determine
whether the motor for Z should be reversed. This needs to be determine in
concert with the stage controller for your microscope. The stage controllers
supported directly by NeuroZoom should be preset properly for most
microscopes, but if you need to confirm this, follow these steps:

1. Be sure that the stage controller communicates with the computer via
NeuroZoom. Configure the communications settings using the information in
this chapter section, and connect the proper cables. Then opening a mapping
window and use the Microscope Setup Window to select your stage controller

2. Open the Stage Movement Controls Window. In this window, set up a Z
movement amount that is discernible by visually reading the focus knob on
the microscope. For example, 10 microns. Make sure that the lens objectives
are position away from the stage!

Note the position as indicated by fieeus knolon the microscope.
Press the Move Z (+ Inc) button. This will move the stage to a new position.
Note the new position as indicated by tbeus knolon the microscope.

If the second reading Iswer than the first reading, the checkbox for the
Reverse Motor for Z shoulibt be checked. This is the normal default setting.

7. If the second reading ligherthan the first reading, the checkbox for the
Reverse Motor for Zhouldbe checked. This combination of stage controller
and microscope are reversing the focus readout positions that NeuroZoom
wants for its mapping system. Reversing the Z axis will correct for this.

o o > w
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Reverse Joystick

No Z Controller

Advanced Settings

If an axis is to be reversed on the joystick because it feels incorrect (i.e., you
would like to push the joystick to the right to move the view relative to the
camera, rather than relative to the field), click on the appropriate axis.

If no Z controller is available, or if you want to disable it, check this box. Virtual
and Manual stage always have this Z controller enabled.

Press this button to get additional advanced settings. What displays depends on
the stage controller that is selected. The following figures apply to the Ludl
Mac1000 controller.
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This asks for the steps per micron for each axis. The Ludl moves the stepper
motors by sending pulses as steps. The number of steps per micron must be
calculated and entered. The default values for the X, Y, and Z axes are shown.
PresdHelp for more information.
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Both Ludl Mac1000 and Mac2000 have an additional setup window for the
motor addresses.

B s (8 ddth motor module?

:-\.Iltl '\.Il EI:

[Concst | [__mele |

Enter the proper address for each motor axis. The defaults are displayed for each
controller. Press Help for information on motor addresses for this controller.
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See the appendix @tage Controllerdor more information on understanding
this information and what values to enter for advanced settings.

Communications Press and hold on tfi@ommunications button to get a popup menu. Choose
from the following selections.

» GPIB

e Communications Toolbox
* Serial

* Plugin

* Apple Events
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GPIB Settings

Any grayed out item indicates that it is not available for use. Once again, pre-
configured stage controllers already have the proper communications mode
selected.

GPIB communications requires an installed NuBUS or PCI GPIB (IEEE) board,
with its software drivers loaded. Only those boards from National Instruments are
supported by NeuroZoom.

Communications Toolbaxses th&erial Toolextension. This provides for
RS232 and RS422 serial mode communications with the stage controller.

Serialcommunications uses the serial ports as above, but does not require the
Communications Toolbox Manager.

Plug Incommunications uses a plug-in that is specifically designed for the
microscope stage controller.

Apple Eventsommunications require a separate application communicating with
the stage controller. That application becomes a proxy for NeuroZoom.
NeuroZoom communicates with the proxy application via Apple Events. This
allows users to program their own applications to control a non-supported stage
controller.

Alert: Some options are not yet available and will be disabled.

If GPIB is chosen as the communications mode, additional options appear to
configure the GPIB parameters.
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Select GPIB

Configuration

| [T - |
[ NP P Fﬂiﬂ"-uﬂ
Fanma Fapy

Lz FERE - PR s ‘

board address

Select GPIB
board number

Theaddressand theboard number must be entered. Both depend on how the
GPIB board is configured. If there is only one board, the board is number 0. The
address, however, depends on the address that the stage controller is set for. Refe
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to the manual of your stage controller to set and determine this value.

Communications If the Communications Toolbox is chosen as the communications mode,

Toolbox Settings additional options appear to configure those parameters.
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~Select
Communications
Tool

Send delay

Set Settings of
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The CTB Tool must be selected. TIRETB Tools button pops up a menu

displaying all available tools located in your Macintosh. The Serial Tool should
be selected for most stage controllers communicating via serial mode. Once

selected, click on th8ettingsbutton to further configure the tool via the
Communications Toolbox Manager.

The Send Delayis the amount of delay introduced for each character that is sent

via a serial device. Some controllers for microscope stages do not use

handshaking, and the computer sometimes sends the data too quickly. Choose

from the delay options in this menu to slow down the character send.
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Views A viewis a combination of a microscope, a camera, and the lens objective. Each

view is scaled within NeuroZoom so that the precise ratio of real world units
(microns) is know for every device unit (pixels).

When mapping, a view is selected from the combination of devices available. In
general, the microscope and the camera does not change during an analysis of the
tissue section. The only variable to change is the lens objective. Therefore, you
should configure in all of the possible lens combinations using the same
microscope and camera. To do this, selecVibers from theDevices Category

Popup button to get to th¥iews Devicesvindow.
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Follow these steps to create or edit a view device.

1.

PresdNewto create a new view, or single click on a stored view to select it for
editing.

If this is a new view, enter in a name and any information you want to
associate with it. The name should reflect the view combination to make it
easier to recognize it from a list of view names.

Use the popup menu buttdicroscopeto select the correct microscope. All
of the microscopes previously configured appear in this popup menu.

Use the popup menu butt@amerato select the correct camera connected to
this microscope. All of the cameras previously configured appear in this
popup menu.

Use the popup menu butt@bjective to select the correct lens objective that
you want to use with this microscope/camera combination. All of the lens
objectives previously configured appear in this popup menu.

The view must now be scaled. Pr&ssle Itif you want to use the video

input from the camera attached to the microscope with a stage controller to
produce the scale factors. Or if the scale is known, [iet&s Scale By
Keyboard.
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Scaling the View

Before scaling, please refer to the appendiXloa Microscope and Camera
Adjustmentsto align the camera.

If you pressScale It, a dialog appears offering three choices by which to scale

the view.
Select one e of walng Het Ve
these methods to
scale a viey B Lt Tt i o recharted dtage
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Use live video on motorized stagethis will be the most common method of
scaling a view. The motorized stage will be used to move a fiducial from one
corner of the screen to the other. Both the amount of stage movement in
microns, and the amount displayed on the Macintosh monitor will be
measured. A ratio of microns to pixels is produce for the X and Y axes and
stored for this view. This is currently the only method that supports correction
for parcentration.

Use a live video image of a calibrated grid this can be used when a
motorized stage is not available. A grid of known dimensions is placed on the
microscope and imaged with the video camera and lens objective. The ratios
in the X and Y axes are computed from information that you enter in via the
keyboard and stored for this view. This method does not support correction
for parcentration.

Use a digitized video image of a calibrated grid this is similar to the live

image of a calibrated grid, except that live video may not be possible. In this
case, a stored image captured separately using the microscope, camera, and
lens objective is displayed instead of the live image. The ratios in the X and Y
axes are computed from information that you enter in via the keyboard and
stored for this view.
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Alert: Use a digitized video image of a calibrated grids currently not
implemented.

If you chooséJse live video on motorized stagehe following window opens

asking you to choose the stage connected to the Macintosh. Obviously, the stage
needs to be configured and working before you can proceed with this step. This is
necessary because NeuroZoom will be communicating with the stage controller
during this kind of scaling method
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After a stage is chosen, a window displaying live video is opened.
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Position ag
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press this Se
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Scaling- There are two crosshairs and buttons at the top left and the bottom right
corners of the window. A fiducial is positioned directly over each of the

crosshairs. The fiducial can be anything that you can focus on sharply and move
from corner to corner. The fiducial can be placed anywhere on the crosshair that
is convenient, as long as the placement is consistent for both crosshairs. The XY

displacement in microns as measured by how much the stage moves is what is
important here.

1. Position a fiducial on the top left crosshair. Use the hardware stage locator
that came with the stage controller (for example, trackball or joystick).

2. Press on th&etbutton in the top right corner. The name of the button will
change tdReset

Reference

271



Mapping Windows

3. Position the same fiducial on the bottom right crosshair. Again, use the
hardware stage locator to move the stage.

4. Press on th&etbutton in the top bottom right. The name of the button will
change tdReset

If this is the first lens objective that you are scaling with this particular
combination of microscope and camera, scaling is complete. If you make a
mistake, you may start over at any time with either of the two crosshairs.

If there are other lens objectives with this particular combination of microscope
and camera, scaling is complete, padcentration can be measured.

Parcentration is the measure of the amount of shift in the center of the field when
lens objectives are switched into place on the microscope. A new dialog window
opens showing more information.
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Another lens is required to be mounted and switched into place to measure the
parcentration. You select that lens in the following window which opens if you
pressMeasure Or pressCancelto dismiss this window, cancel parcentration
measure, and enter 0,0,0 as the default correction factor.

272

Reference



Configuration Window

Choogw which ralelive lera®

1 Flabi-apaciemabt, Hee = b 2
3 Pl el e - Vg §
4 Flai-apaciewaet, e - M4
T Pl nqu P, Vg - me B
1 Fla-wailanr, b = e b
3 Flpm-myulgr, Vi - e T
A Flai-wbaiaw, e - e B

| Cancal | | selean )

This window lists all of the lens objectives using this particular microscope and
camera. Select any lens that is currently mounted in the microscope. This
becomes the relative lens from which to measure parcentration GRiessl to

dismiss this window, cancel parcentration measure, and enter 0,0,0 as the default
correction factor. Pres3electwhen a lens has been highlighted. Another window
opens explaining the next step.

Keep the current lens Sx Plan—apochromat in
place. Use the stage controller to focus a
well-visualized fiducial on the center
crosshair.

You may have to move this window to see the
crosshair underneath, but do hot close this
window.

Pres=s Accept when the fiducial is focused on
the crosshair.

Press Cancel to cancel parcentration and use
a default of 0,0,0,

Cancel ] l Accept ]l

In this example, 5x Plan-apochromat is selected as the current lens objective.
Keep this lens in place as the working lens. In the middle of the live video
window, a red crosshair appears. Position any fiducial on the crosshair. When
positioned and focused, pressceptto continue and to open another window.
PresgCancelto dismiss this window, cancel parcentration measure, and enter
0,0,0 as the default correction factor. You will also be reminded to switch the lens
back to the currently selected lens.
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Enter Scale By Keyboard
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In this example, 10x Plan-apochromat is selected as the relative lens objective.
This lens must be switched into place as the working lens and focused on the
same fiducial. When positioned and focused, pkessptto continue and to

open another window. PreSgancelto dismiss this window, cancel parcentration
measure, and enter 0,0,0 as the default correction factor. You will also be
reminded to switch the lens back to the currently selected lens. This completes
the measure of parcentration.

Alert: Remember to switch back to the original current lens if you had this
originally selected in a mapping window.

See the section dParcentrationin appendix ormhe Microscope and Camera
Adjustmentsfor more information.

The Store Scalebutton will highlight when scaling has been completed and
parcentration has been measured if this is not the first lens. Press on this button
and the scale and parcentration will be stored for this view. The window will then
close and you will be returned to tBenfiguration window.

If you choose this option, a window appears asking for the scale for the X and 'Y
axes. The scale is microns/pixel. Prasseptto store these scales for this view.
PresgCancelto dismiss the window with no changes stored.
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If you choose this option, a window appears asking for the parcentration shift for
X, Y, and Z. The shift is the measure of displacement of a fiducial when switching
from one lens objective to another. These displacements are relative to the other
lens. Presécceptto store these shift for this view. Pr&ancelto dismiss the

window with no changes stored.

Enter Shift By Keyboard
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Automatic Behavior

Preference Window

Opened by:

¢ Preferences... in File menu

All preferences for NeuroZoom are configured from one window named

Preferences
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menu for groups of
preference settings

Descriptive information
displayed here when
the mouse is moved

— over each option

The preferences are grouped by similarity. Each group is selected by pressing on
the popup menu at the top of the window. New options are displayed for each
group. As you pass the mouse cursor over each option, a description displays in

the field at the bottom of the window.

These items control automatic behavior of some features in NeuroZoom.
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Automatically save every ... minutes If this is selected, every unsaved

document is automatically saved to disk for the time interval specified. If the
document currently exists, the same name will be used. If the document is new, a
file dialog opens asking for the name to use for the file. If a document has not
been altered, no action will be taken.

Automatically save a backup of the document If this is selected, a copy of the
older document is made prior to saving the new one to disk. The older document
will have the same name with the character * appended to it (Ex. filename*). This
method is useful when there is sufficient capacity on the hard drive, and for
critical data. Although NeuroZoom never deletes any file before a new one is
successfully created, this ensures that previous data are automatically
maintained. This could be considered a one version control system where only
the last version is maintained.

Automatically hide 2D map window floating palettes If this is selected, all of
the floating palettes associated with kh&pping window (2D) are hidden when
the Mapping window goes into the background. For example, when a text
window is opened. This is useful for small monitors that tend to get cluttered
with all of the opened windows.
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Copy/Paste

Automatically hide 3D map window floating palettes If this is selected, all of

the floating palettes associated with 3z Mapping window are hidden when

the 3D Mapping window goes into the background. For example, when a text
window is opened or when tt2® Mapping window is brought to the

foreground. This is useful for small monitors that tend to get cluttered with all of
the opened windows.

Open microscope setup dialog when opening a new map windewf this is
selected, thélicroscope Setupwindow will open automatically whenever a
Mapping Window opens. This includes both new and existing documents. If two
documents are opened simultaneously, such as selecting two or more
NeuroZoom documents from the Finder and sele@ipgn from theFile menu

of the Finder, théicroscope Setupwindow will only apply to the last window
opened. This option is useful to help you remember to set the microscope
equipment up properly when starting a new document.

Always update stage position during mapping If this is selected, the

microscope stage controller is always queried for a current position before a data
point is entered in the map window. In other words, as soon as you indicate a
point, a vertex, or other similar point during mapping, the XYZ location of the
stage is read automatically. Normally, you can leave this preference off to speed
up data entry, as most data are “collapsed” to the current plane of focus, which
doesn’t change, and the location of the current field of view, which also doesn’t
change. However, in some conditions, such as tracing out arbors that course in
and out of the tissue section, this preference is useful when focusing on different
points of the fiber for vertex entry using the arbor tool. Note that a there would be
a slight delay during entry as the stage controller is queried. Also, this option
does not work for stereology, as the plane of focus should not be altered
manually.

These items control the behavior of copying and pasting in NeuroZoom.
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Copy and drag objects in verbose modelf this is selected, objects are copied

to the clipboard or dragged to files with more information added to the data. If
not selected, only the data are copied or dragged in a tab-delimited format more
suitable for pasting into spreadsheets. Turn verbose more on for generating
reports.

Expand out multilines into vertices when dragging or copying If this is

selected, multiline objects (contours, curves, etc.) are copied to the clipboard or
dragged to files with expanded data on the individual vertices. When used in
combination with non-verbose mode, this can be useful for recreating the lines in
other application.

Copy PICT object of map window when dragging or copying If this is
selected, copying to the clipboard or dragging to files will also export a PICT
object of the mapping window (either the whole mapping window or selected
objects). This can slow down the copy or the drag. Use this only if you really
need a PICT object.
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File /0 These items control aspects of file 1/0.
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Export PICT as Multiple Objects - If this is selected, a map is exported to

PICT as a collection of objects. If not selected, only a single PICT object is
exported. A collection is useful if you need every QuickDraw element separately
created in the exported file. Note that this can be unwieldy, especially if objects
like the Grid is on. Every line of the grid is an object. A single object is useful
when you have the precise mapping window presentation, and you need to export
it a one PICT object that can be scaled together as a group in another graphics
application.

By The Way: Graphics applications vary with how they handle PICT files.
Deneba Canvas will properly open the PICT files created by NeuroZoom,
whether as a single or a collection of PICT objects. Adobe lllustrator opens
the individual objects, but hides them behind a frame.
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Imaging
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When grabbing one imageThere are two choices:

1. Do NOT delete the previously grabbed image Choose this if grabbing a
new image adds to the list of captured images for the current document. A
montage will eventually be created if the menu itgpatially Map All
Imagesis on in thdmaging menu.

2. DELETE the previously grabbed image- Choose this if grabbing a new
image should delete the last grabbed image. This is useful if you want to
capture a lot of images, perhaps when mapping quenching material, but don’t
want to store them persistently in the document.

Map Package These items control the use of map packages.
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Map Packagestre files that are created when dragging data fromvi#pping

window to the Finder. The file is self-contained and can be sent directly to
another use using tidéetworking Module. A map package can also be dragged
and dropped directly into an opendapping window. The contents of the

package are then merged into the document and displayed. The name of the Map
Package file isN1ap Objectdollowed by a number that makes the name unique.

Prompt for confirmation before adding objects to document If this is
selected, a confirmation will be displayed before adding any objects from the
dropped map package into the document.

Hap B]eciz 0 cwmbaine ® Pyrasidal Calle, #

A window then opens displaying the action and number of new objects added to
the document.
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Create a map package whenever objects are dragged to the desktdpthis

is selected, a map package is always created for every drag and drop to the Findel
desktop. A window opens to ask for an optional description and an optional
password.

ia@ Fatkage Info
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The password is requested when the Map Package is reopened by NeuroZoom.

P ||
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By The Way: Due to limitations in how the drag and drop mechanism works,
you can drag to any folder on any drive, but the Map Package file will always
be created on the Desktop. Furthermore, System 7 may delay the display of
the file until the file imccessedThis makes the file difficult to locate at times.
At some point after creation, the file will be displayed. If you need to get the
file more quickly, Use the Finder File commanditoatethe file. Opening its
enclosure will force the Finder to immediately draw it on the Desktop.

Mapping 3D Window These items control the initial state of apping 3D window when opened
from aMapping window.
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Surface Smoothing- This is a popup menu to select the method for smoothing
surfaces. The choices are:

* None
e Smooth
* Very Smooth

Polygons Backfacing This is a popup menu to select the method for drawing
polygons that are facing away from the user. The choices are:

¢ \Visible
¢ Removed
* Flipped

Polygon Drawing - This is a popup menu to select the method for drawing
polygons. The choices are:
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* Solid
* Only Edges
e Only Points

Shading- This is a popup menu to select the shading method. The Lambert
method is used when the option selectesbisie ShadingThe Phong method is
used when the option selectedistter Shading The choices are:

* None
* Some Shading
* Better Shading

Camera- This is a popup menu to select the type of camera or projection. The
choices are:

* Orthographic
* Perspective

Image - This is a popup menu to select the rendering type to use to create the 3D
image. The choices are:

¢ Wireframe
¢ Realistic

Axis of Rotation - This is a popup menu to select the default axis of rotation
when theRotate tool is the active tool. The choices are:

e About X
e AboutY
e About Z
* About XYZ

Rotate Relative To- This is a popup menu to select the center of rotation. If you
selectCamera, then the center of the camera is used. If you skledel, then

the center of rotation will be the model. The choices are:

e Camera

e Model
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Mapping Window

Subdivision Method - This is a popup menu to select the method for curve and
surface subdivisiorConstantindicates a fixed number of line segments.
Microns indicates a length in microns of the line segmdvritsel indicates a

length in pixels of the line segments. The choices are:

e Constant
¢ Microns
¢ Pixel

Background Color - This button opens a color picker to choose the starting
color for the background of tHf8D Mapping window.

Show Bounding Box- If this is selected, the bounding box of the data is
displayed.

Double Buffer - If this is selected, double buffering is used when rendering the
model. The result is smoother animation.

Show Axis- If this is selected, the axes of the model are displayed.

Auto Rotate - If this is selected, the model will auto-rotate whenRbate tool
is selected, and the model is moved in any of the three axes.

Most of these items control whether a window is opened automatically when a
mapping window opens.

286

Reference



Preference Window

P Tl 0§

| 14 pgpara ‘wrdoes - |

[ I Crgphics Nerdyring - | [ e
[ e Mg Tacty Wi
B e ik Toa e fairabion
[ e e Voot W
B e iing Toa i i
B e e
0 i B nkoprwated Bnage ‘s iedew
0 e St Com e sk
[0 i nig L e i
20 pers St P ey Condrgdy e
0 i Conba Tig ot o il
[ L P .
0 il Pt il
20 st Boretiers InitiaBy Ciiplepd

B Bk kel nrniledter e rekd

(et ]

2D Graphics Rendering- Press this for a popup menu to choose the method of
rendering 2D graphics in the mapping window.

QuickDraw
QuickDraw with overflow checking
QuickDraw with clippin

* QuickDraw does not check for 16 bit overflow when scaling data objects up.
This produces the faster rendering, but artifacts due to the overflow may result
at higher magnifications. An alert is displayed in the Mapping window
message box field if any data object overflows.

* QuickDraw with overflow checking does check for 16 bit overflow when
scaling data objects up. If any data object overflows, it simply will not be
rendered. This produces fast rendering as well and the artifacts are
suppressed. An alert is displayed in the Mapping window message box field if
any data object overflows.

* QuickDraw with clipping does not rely on QuickDraw for 16 bit overflow
checking when scaling data objects up. All objects are computed and clipped
in floating point math. This produces the slowest rendering, but all objects are
displayed faithfully. Searching may be fastest with this method because all
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vertices of objects are precomputed. As with the other two options, an alert is
displayed in the Mapping window message box field if any data object could
overflow. This alerts you to use tiickDraw only method for faster

rendering.

Open Mapping Tools Window- If this is selected, the Mapping Tools Window
is opened when a new mapping window is opened.

Open View Tools Window- If this is selected, the View Tools Window is opened
when a new mapping window is opened.

Open Imaging Tools Window- If this is selected, the Imaging Tools Window is
opened when a hew mapping window is opened.

Open Stage Tools Window If this is selected, the Stage Tools Window is
opened when a hew mapping window is opened.

Open Info Window - If this is selected, the Mapping Window Info Window is
opened when a hew mapping window is opened.

Open Background Images Window If this is selected, the Background Images
Window is opened when a new mapping window is opened.

Open Stage Controller Window- If this is selected, the Stage Controller
Window is opened when a new mapping window is opened.

Open Stage Location Window If this is selected, the Stage Locations Window
is opened when a new mapping window is opened.

Open Stage Movement Controls Window If this is selected, the Stage
Movement Controls Window is opened when a hew mapping window is opened.

Open Data Type Window- If this is selected, the Data Type Window is opened
when a new mapping window is opened.

Open Data Window- If this is selected, the Data Window is opened when a new
mapping window is opened.

Open Montage Window- If this is selected, the Create Montage Window is
opened when a hew mapping window is opened.
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Mapping Window - Grid

Stage Scrollers Initially Displayed- If this is selected, the stage scrollers are
displayed when a new mapping window is opened.

These items control aspect of the grid on the mapping windows.
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Grid Initially Displayed - If this is selected, the grid is displayed when a new
mapping window is opened.

Grid Size Width and Grid Size Height- These values ip indicate the default
width and height of the grid for all new documents.

Grid Color and Thickness- Color and Thickness are popup menus from which
the default color and thickness for the grid may be selected for new documents.
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Stage These items control aspects of the stage.
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Starting X and Y margin limit - Enter in the default starting values to be used
when limiting the movement of the X and Y axis when the option for Stage
Limits is on.

Starting Z margin limit - Enter in the default starting values to be used when
limiting the movement of the Z axis when the option for Stage Limits is on.

Horizontal Scroll Amount (microns) - Enter in the default starting values in
microns that determines the displacement in the X axis when the scrollbar for the
stage controller in the Mapping Window is pressed.

Vertical Scroll Amount (microns) - Enter in the default starting values in
microns that determines the displacement in the Y axis when the scrollbar for the
stage controller in the Mapping Window is pressed.
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Stereology

Focus Scroll Amount (microns)- Enter in the default starting values in microns
that determines the displacement in the Z axis when the scrollbar for the stage
controller in the Mapping Window is pressed.

Auto-Move Frame Color and Thickness- Color and Thickness are popup

menus from which the default color and thickness for the auto-move frame may
be selected for new documents.

These items control general aspects of Stereology.
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Display multisector name in map window- If this is selected, name of the
multisector is displayed in the multisector itself.

Units - This is a popup menu used to select the units used in most of the
stereology reports. Choose from microns, millimeters, centimeters, decimeters,
and meters.
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Default Fraction for Fractionator - This is the default fraction to be used for all
Fractionator based protocols in new documents. Enter a percent floating point
value.

Stereology - Counting These items control aspects of the counting frame in Stereology.
Frame
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Percentage- If this is selected as one of the two options, the default size of the
counting frame will be calculated as a percentage dffénygping window
dimensions. Enter thieercent Width andPercent Height

Absolute Size- If this is selected as one of the two options, the default size of the
counting frame will be calculated as an absolute size in microns, regardless of the
magnification or scale of thdapping window. This also means that the

counting frame may not be valid at some magnifications. Enté&tbaute

Width andAbsolute Height
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Stereology - Cycloids

Permitted Edges Color and Thickness Color and Thickness are popup menus
from which the default color and thickness for the permitted edges of the
counting frame may be selected for new documents.

Forbidden Edges Color and Thickness Color and Thickness are popup menus

from which the default color and thickness for the forbidden edges of the
counting frame may be selected for new documents.

These items control aspects of the cycloids in Stereology.
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Cycloid Surface Area Grid Color and Thickness- Color and Thickness are
popup menus from which the default color and thickness for the cycloid surface
area grid may be selected for new documents.

Selected Intersections Color and ThicknessColor and Thickness are popup
menus from which the default color and thickness for the selected intersections
between the cycloids and the objects may be selected for new documents.
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Default Angle for Cycloids- This is the default angle to be used for the
orientation of the cycloid grid for new documents.

Stereology - Point Count  These items control aspects of the point counting grid in Stereology
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Point Count Grid Color and Thickness- Color and Thickness are popup
menus from which the default color and thickness for the point count grid may be
selected for new documents.

Selected Intersections Color and ThicknessColor and Thickness are popup
menus from which the default color and thickness for the selected intersections
between the point count grid and the objects may be selected for new documents.

Default Size for Grid - This is the default size to be used for the width and
height of the cycloid grid for new documents.
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Warnings

Saving and Reading
Preferences

These items control warnings used throughout NeuroZoom.
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Confirmation dialog for manual stage move If this is selected, a confirmation
dialog will always open when selecting tdeve Stagecommand from the
Stagemenu or thestage Toolswindow.

Show popup information windows on certain functions- If this is selected,
popup help windows will appear for certain tasks throughout NeuroZoom to
assist you in the execution of that tasks.

Preferences may also be saved to and restored from disk files. To save the
preferences to a file, selégave to File..from thePreferencessubmenu.

Reference

295



Mapping Windows

Epn Peiza L
(ST T T . i
Cieaw FHap ElF

Close Bl HEps

TEE

T A B

[ 1] W
EETSTTA [ 3

tpis Trel Davdmenn
Does Tenl Becaimed.,
e imie..,
Favupord. .

Page Lk lig
Frinl.. HF
Frini Iaiire Hap.

Configure Berces..
FrefSir#L

B| Freterencen..

Ouri Hi | Wesiore fram Pl
i

A file dialog opens asking for the name of the file in which to store the
preferences.

My Piafaianie, = =

Ejuti
saue as?
Freferessny | o )

To restore the preferences from a file, select Restore from File... from the
Preferences submenu.
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Once the preferences are read in, they remain in effect as the default preferences

for NeuroZoom.
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chapTER 4 Stereology Windows

All the windows in NeuroZoom are opened by activating a menu command. In
this chapter, all of the 3D Mapping windows in NeuroZoom will be detailed.

* See the chapter dlapping Windowsfor specific information on the 2D
windows.

* See the chapter 8D Mapping Windowdor specific information on the 3D
windows.

Please be sure to read the previous chaptdtemus to understand fully how
these windows are opened.
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Stereology Probes

Introduction to Stereology Windows

The stereology windows in NeuroZoom are all opened by commands in the
Stereologymenu. Stereology is task driven in NeuroZoom. A stereology

protocol is selected for a specific experiment, and NeuroZoom presents windows
and options pertaining to that protocol. Because of this, this chapter will present
windows not separately as in the previous chapter, but rather as sequential actions
taken when conducting a session with the stereology probes.

The stereology probes, or tools used to acquire the data, are grouped around 4
categories: estimating number, estimating length, estimating surface area, and
estimating volume. Be sure to read the chapteiStereologyin theUser Guide
Manual to fully understand which probe to use for your experiments.

The protocols for the experiments are set up through the menu selections in
NeuroZoom. The protocols are stored in the document, and may be opened at any
time for subsequent data acquisition, retrieval, or analysis.

Each of the probes open a dialog window initially to present four options:

3. Make a new protocol

4. Open an existing protocol

5. Delete an existing protocol

6. Get info on an existing protocol

Doing this in a dialog window reduces the menu clutter from too many options,
and also lets NeuroZoom present helpful information on each step involving
stereology.

This chapter will discuss each window from the point of view of the probe. We
will begin with the point estimators, then the surface area estimators, and then the
volume estimators.

Alert: Currently, there are no length estimators in NeuroZoom.

The following chapters do not try to present the fundamentals of stereology. They
do not go into depth on the reasons why certain parameters are used over others.
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Introduction to Stereology Windows

They only show the windows, how to get to the windows, and the meaning of the
components on the windows. For an understanding of the stereology reasoning,
please refer to the chapters®tereologyin theUser Guide Manual.
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Number by Fractionator Systematic Sampling

Number by Fractionator Systematic Sampling

Opened by:

* Estimate Number By Fractionator Systematic Sampling... in Stereology menu

TheNumber By Fractionator Systematic Samplingwindow, for lack of a
better name, is a choice window. From this you are to select one of four options
to proceed with estimating numbers.
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Information on what this probe accomplishes and the four options are presented.
* New- make a new multisector group to begin a new analysis on estimating
the number of some structure

* Open- open an existing multisector group for additional data entry or
analysis

* Delete- delete an existing multisector group from the document
* Info - get information on an existing multisector group

Choose one of the options my pressing the mouse button the radio button. The
radio button will highlight indicating that it is selected. Presseptto continue
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with the process, or pre€ancelto dismiss this window with no options or
changes made to the document.
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Number by Fractionator Systematic Sampling

New Multisector Group Make a new multisector group for estimating numbers using a Fractionator
protocol.
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If you choose this option, and if you do not have at least one contour created and
selected in the mapping window, an error window opens indicating that at least
one selected contour is needed to represematinene of reference
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Go back and use the mapping tools to create a closed contour around the volume
of reference. When you have done so, select it, chestimate Number By
Fractionator Systematic Sampling..in theStereologymenu again, and select

New and pres#ccept A new window opens.
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Ml Fratlinnator Sgsiematic Sampling Group

Enter the fraction

Instructions

Check to lock
the contour
object(s)

If multiple contours
are used, check
here to group them
together \

Name for _|
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Information for —
Multisector Group
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This window is theNew Fractionator Systematic Sampling Groupwindow.

All of the parameters to create a multisector group for a Fractionator analysis are
entered here. The multisectors are calculated on a systematic random sample
through the selected contour. Only those multisectors that intersect the contour
will be presented. Disectors are created in those multisectors in which the

estimates are places for cell counts.

Enter the fraction that is desired for the Fractionator analysis. For example, if you
want to estimate counts of cells in 10% of the contour volume, enter 10. The
default is 10%. Please refer to the chapterSteneologyin theUser Guide

Manual for more specific information on this value.

Enter the mean tissue thickness in microns for this section. This can be measured
with theMeasure Mean Tissue Thicknestool located in thénalysis submenu

of theModules menu.

This is a button that opens a window from which to adjust the size of the counting
frame. The current frame size is displayed in the field to its left.
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Confiqure Counding Frame
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The size of the counting frame may be enteredpgs@ntagef the screen size,

or as an absolute width and height in microns. The major difference between the
two techniques is that a percentage will always ensure that the counting frame fits
in the mapping window regardless of thas objectivaised. However, you

cannot switch lens objectives in the middle of a stereology experiment using the
counting frame because the absolute size of the frame would change.

When you enter the size @bsolute micronghe displayed size of the counting
frame in the mapping window will change as you change the lens objective. The
frame will always adjust to the absolute width and height entered. However, the
problem here is that the size of the counting frame may exceed the size of the
mapping window with lower power objectives. If so, NeuroZoom will alert you.

In all cases of stereology, you cannot change the lens objectives once the
experiment is underway. However, one method of entering in the size may be
more appropriate than the other, depending on how you go about the business of
setting up the stereology experiment. You choose the method which best suits
your needs. Please also refer to the chapteBteneologyin theUser Guide

Manual and theReference Manuamore information.

When choosing the width and height as a percentage, press and hold on the width
or height button. A menu pops up for selectons from 2 to 98%.
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Press and hold on tt@&olor button for thepermitted and forbidden colaré
popup menu shows the color choices.
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Name and Info

Sk Pyl Figey Lirg Coler

Press and hold on tAdicknessbutton for thepermitted and forbidden
thicknessesA popup menu shows the choices from 1 to 6. 6 is thickest.

Sk Frfriicier Plgra Lisy Thichrays

ol k-

Press on thApply button to see the changes. Pres€ancelto dismiss the
window and cancel any changes you made with this window. Reespt to
dismiss the window and to store the changes made with this window.

Enter the name and information for this multisector group. The default name is
the structure name of the contour that is selected when this window was opened.
Press and hold on ttgtructure Popup menu button to get a list of all the

structures for this mapping window and select one for the name. You can also
enter in any other name you desire.

When all parameters are entered,Ntake button is enabled. Pre€ancelto
dismiss the window and not make the multisector group. Rtaks to make the
multisector group.
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If the counting frame is too large to accurately place a group of multisectors over
the selected contour representing the volume of reference, a window opens
displaying this error.

Errorinpalenlstines T Trass rag b
T 1len i karasd sres

Once the multisector group has been made successfully, a window opens
presenting the option of starting the stereology session immediately on this new

group.

Do [l i wnnd bW whart e Traar by ior ol g4 an Hhd s
e Fan il g §rogs w7

=/ )

PresdNo to close window and return to the Mapping window. Presto
continue immediately to the Fractionator analysis on this multisector group.

AnsweringYesis the same as opening an existing multisector group for analysis.
This is presented in the next session.
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Open Existing
Multisector Group

Open an existing multisector group for estimating numbers using a Fractionator
protocol.
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If you choose this option, and if there are no multisector groups for this
fractionator protocol stored in the document, an error window opens to alert you.

ThEre are e redsckor greapein thia

[Ty o)

Otherwise, a window opens that allows you to select from any existing
fractionator protocols in the document.

Tip: Holding down the OPTION when choosing Estimate Number By
Fractionator Systematic Sampling in the Stereology Menu will automatically
preselect this OPEN button.
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Notice the contour drawn to remind you of the volume of reference. This is handy
if there are several protocols stored in the document.

T - This first column indicates the Type of Multisector Group. It should show F
for Fractionator.

Name- The second column is the name assigned to it when the multisector group
was made.

#MS - The third column indicates the number multisectors in the group.

Info - The fourth column is the information assigned to it when the multisector
group was made.

Select the multisector group to reopen and pres€dlat button to continue
counting with that group. Press tBancelbutton to dismiss the window and
cancel any selection. Or press thi® button to see more information. Both the
Name andinformation can be edited. PressiAgcept will store the changes.
PressingCancelwill dismiss the window without storing any changes.
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Fractionator Control If a multisector group is selected and opened for counting, live video is turned on.
Window If this is the first time the multisector group is being opened, the thickness of the
disector must be entered in the following window.

B b B KN (il

[14

Once the thickness is specified, another window prompts for you to focus on the

top of the tissue section.

Focus on the top of the tissue section. This will be the
FORBIDDEN plane.

Click READY when ready, or CANCEL to stap sterealogy.

Cancel ] l Ready ]l

After the top is specified, the following window opens.
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This is theFractionator Protocol Control window from which the probe is
controlled. There are various components to this window.

1. Disectors- The disectors for the current multisector that the microscope stage
are located in the only scrolling field on this window.
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Of these disectors, the disector in Italics is the current disector. The current
disector is the one that the microscope is focused on. Of the two planes of a
disector, the microscope focuses on the reference plane. This is indicated by
the column labelled Z. The selected disector is the disector which is
highlighted in the highlight color. The selected disector and the current
disector are not necessarily the same, although in this example, they are.

Double clickingon a disector makes the selected disector the current disector.
The microscope stage will move to that new focus point, and the disector will

be displayed in Italics.
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TheNamefor each disector is auto-generated when the multisector is made.
The first disector is namédebrbidden Planéecause the microscope focuses
on the first plane in the first disector, which by NeuroZoom convention, is the
forbidden plane. No data is usually counted in this plane. The subsequent
disectors are then named DS 1, DS 2, and so on.

Thelnfo field is blank initially for each disector. However, you can Option-
Double Clickon a disector and a dialog window opens for you to enter in new
information.

Endwr chseger b Wrierastics riddd £ B0 0

it WRTELE b b b R R R
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Tip: Option Double Click on a disector to change its information.

Visibility of data can be controlled by clicking on the leftmost column
labelledV. A single click will toggle the visibility of all of the data for this
disector. This is particularly useful if there is a large concentration of data in
the multisectors, and they are visually collapsing on top of each other.
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Inclusion of data can be controlled by clicking on the column labetlesl

single click will toggle the inclusion of all of the data for this disector. Use
this to remove a disector completely from reports that are generated,
including any statistics generated for the multisector or the multisector group.

] o b e e 4 e =
[ 4] # | marma | pais | 2 i . . .
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T~ . .
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The column labelle®ata showsNo if there is no data in the disector,Yas
if there is data.

2. Data Field - This shows the current multisector that the microscope stage is
located on, and whether it has been “analyzed” or not. When a multisector is
“analyzed”, NeuroZoom knows how to treat its data for generating reports
and statistics. For example, an unanalyzed multisector is not used in
generating reports before the experiment is over, because there may be more
data to enter. The total number of multisectors in the group is also shown. The
current structure selected in the mapping window is then displayed, along
with the number tallied for this structure for both the current multisector and
the current disector.

Multiple structures may be estimated simultaneously with the Fractionator
probe. However, only the current structure’s totals are shown in the data field.

All data are estimated for number by usingRlaint tool (see the chapters on
Stereologyin theUser Guide Manuako understand how to estimate structure
number using this tool. Also see the section in this manual dPathetool).
The Mapping Window Info window will show information on the current
structure that is being estimated. If there are two or more analyzed
multisectors in the group, théarianceand theStandard Deviatioffior the
number estimates among the multisectors are expressed\viapipéng
Window Info window. The multisector total and the disector total are also
displayed for the current structure.
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2 or more analyzed
multisectors

Several control buttons in ti@ontrol window perform actions on the
multisectors.

3. Report - pressing this button generates a report and displays it in a separate
window.
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The report can be closed by presdidane, printed to the selected printer by
pressingPrint, or saved to a Text file by pressi@gve...In this window, the
end of the report shows each structure estimated for number in this
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experiment and lists the total count (n), the density of the structure expressed
as n peps3 and the variance and standard of the structure among the
multisectors. This is zero unless at least two multisectors have been marked as
“analyzed”.

4. New Disector- pressing thélew DSbutton creates a new disector for the
current multisector. The position of the disector is immediately adjacent to the
current disector. The thickness of the disector is the same as all other
disectors, and is the number first specified when this multisector group was
made. However, if the option is held down winNew DSis pressed, a
window opens for you to enter in a new disector thickness value in microns.

B b IS Enesd (il

If New DSis pressed and the current multisector has already been marked as
analyzed, a window opens to alert you to this fact.
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PressCancelto dismiss the window and to not create a new disector. Press
Yesto indicate that the new disector will be added to the bottom of the
multisector, and will push the multisector stack downward to incorporate the
new thickness of this new disector. The multisector will then be marked as
“unanalyzed”.
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5. Delete Disector- TheDelete DSbutton is enabled only if the last disector in
the multisector is the current disector. Pressing this button deletes the current
disector completely from the multisector.

Alert: The CURRENT disector is deleted, not the SELECTED disector. The
current disector is always displayed in Italics. Please note this difference
between the two.

A window opens alerting you to certain conditions if this is the last disector.
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If the current disector contains the forbidden disector (meaning also it is the
last disector in the multisector), you need to refocus on the top of the
multisector again to begin estimating again for this multisector.
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If you press orCancel the last disector without its data is reattached to the
multisector. This is not a serious problem, because generally you do not
estimate data when on the forbidden plane.
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If you pressReady, the current position of the microscope stage is read from
the controller, and two disectors are made. The first disector contains the
forbidden plane at the current focus you indicated. The second disector
contains the first permitted plane. NeuroZoom automatically moves to the
first permitted plane of the second disector, and makes that one the current
disector.

If the current disector being deleted is not the last disector, the next to last
disector then becomes the current disector after deletion.

6. Delete Data- pressing th®elete Databutton will delete all data from the
current disector. Similar to the previous command, this acts on the current, not
the selected disector. If there is no data in the current disector, an error
window opens.

Carrant disecior a ra dets in i b ik

A

If it does contain data, a warning window opens.
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Only the data are deleted. The planes and their location are not affected. You
can continue estimating data directly into this disector.
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7. Previous Multisector - pressing th@rev MS button moves the microscope

stage to the previous multisector for this group. This movement wraps around,
so if you are currently on the first multisector, the last multisector is selected.

God rg beck 1o 1 i moHisctar

A

If this is a new multisector being visited, and a first plane has not been
specified, NeuroZoom will ask you to focus on the first plane of the first
disector.

Focus on the top of the tissue section. This will be the
FORBIDDEN plane.

Click READY when ready, or CANCEL to stop sterealogy.

Cancel ] l Ready ]l

PresReadyand the current microscope stage location will be read as the first
plane of the first disector. PreSancelto dismiss the window, and cancel the
multisector move command. The last used multisector will be moved back
into location.

TheData field updates to show the current multisector. The Disector list also
updates to show the disectors in this multisector. The last disector in this
multisector becomes the current disector. The microscope focuses on the
permitted plane of this disector.

Next Multisector - pressing th&lext MS button moves the microscope stage
to the next multisector for this group. This movement wraps around, so if you
are currently on the last multisector, the first multisector is selected.
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If this is a new multisector being visited, and a first plane has not been
specified, NeuroZoom will ask you to focus on the first plane of the first
disector.

Focus on the top of the tissue section. This will be the
FORBIDDEN plane.

Click READY when ready, or CANCEL to stop sterealogy.

PresReadyand the current microscope stage location will be read as the first
plane of the first disector. PreSancelto dismiss the window, and cancel the
multisector move command. The last used multisector will be moved back
into location.

TheData field updates to show the current multisector. The Disector list also
updates to show the disectors in this multisector. The last disector in this
multisector becomes the current disector. The microscope focuses on the
permitted plane of this disector.

Multisector - this is a popup menu showing all the multisectors in this group.
You can select any of them and NeuroZoom automatically goes to that
multisector. The menu indicates whether a multisector has been analyzed or
not. The current multisector is preceded with a checkmark.
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If this is a new multisector being visited, and a first plane has not been
specified, NeuroZoom will ask you to focus on the first plane of the first
disector.

Focus on the top of the tissue section. This will be the
FORBIDDEN plane.

Click READY when ready, or CANCEL to stop sterealogy.

Cancel ] l Ready ]l

PresReadyand the current microscope stage location will be read as the first
plane of the first disector. PreSancelto dismiss the window, and cancel the
multisector move command. The last used multisector will be moved back
into location.

10. Analyzed - checking this button marks the current multisector as”analyzed”.
This makes the multisector eligible for calculations involving global volumes
and counts, such as when generating reports.
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When a multisector has been marked as “analyzed”, and you uncheck the box
to mark it as “unanalyzed” again, a warning window opens.
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The counting plane of the last disector in this multisector is used as the
bottom of the multisector. If the tissue liasomplete stainingthis counting

plane may not be the true bottom of the multisector. In this Cgmimn-Click

on theAnalyzed checkbox. A window opens asking you to focus on the true
bottom of the tissue section. This plane will then be used as the bottom and all
volumes will be extrapolated to this plane. Note that the density of the
structures if it is being calculated, remains the same regardless of
extrapolation.

Focus on the battom plane of the tissue. This focus plane
wi11 be used as a new bottomn to extrapolate a new wolume.

This extrapolation is required if stain penetration does
not extend all the way through the tissue. The
extrapolation indicates the true bottom of the tissue.

If the plane you specify as the bottom is above the counting plane of the last
disector of this multisector, an error window opens, and the stage moves back
to the last known position.

multizector. The Z position is being moved
back to the last counting plane.

Error: The bottomn you specified is above than
& the counting plane of the 1ast disector of this
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The bottom cannot be above the last counting plane, otherwise data will be
excluded from the calculations. If a disector needs to be deleted, use the
Delete DShutton to delete the disector completely.

11.

12. Help - If the Help button on the keyboard is pressddelp window opens
displaying some helpful comments for this protocol.
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13. Moving to the Data’s Disector- In theMapping window, control-double-
clicking on object that belongs to the current multisector focuses the
microscope stage to the data’s disector. A warning window opens asking for
confirmation.

Faoia the i o | e ol ko il nd v i o7

Pressresto move the stage to the disector holding that data. That disector
then becomes the current disector. P@eascelto dismiss the window
without moving the stage or changing disectors.

If you control-double-click on an object that is in the current disector, a
warning window opens.
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Alert: Be sure to have theelectionwool selected from thilapping Tools
window in order to control-double-click on it. Otherwise, you will only put a
new data point on top of what you are clicking on.

14.
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Delete Existing Delete an existing multisector group for estimating numbers using a Fractionator
Multisector Group protocol.
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If you choose this option, and if there are no multisector groups for this
Fractionator protocol stored in the document, an error window opens to alert you.

ThEre are e redsckor greapein thia

[Ty o)

Otherwise, a window opens that allows you to select from any existing
Fractionator protocols in the document.
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Notice the contour drawn to remind you of the volume of reference. This is handy
if there are several protocols stored in the document.

T - This first column indicates the Type of Multisector Group. It should show F
for Fractionator.

Name- The second column is the name assigned to it when the multisector group
was made.

#MS - The third column indicates the number multisectors in the group.

Info - The fourth column is the information assigned to it when the multisector
group was made.

Select the multisector group to delete and presBéhete button to delete that
group. Press th€ancelbutton to dismiss the window and cancel any selection.
Or press thénfo button to see more information. Both thame and

Information can be edited. PressiAgcept will store the changes. Pressing
Cancelwill dismiss the window without storing any changes.
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Number by Fractionator Systematic Sampling
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When deleting a group, a confirmation window opens warning that the deletion is
permanent and cannot be undone.
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Presdeleteto delete the group, or preSancelto dismiss the window without
any changes.
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Info on Existing Get information by reports on existing multisector groups for estimating numbers
Multisector Group using a Fractionator protocol.
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If you choose this option, and if there are no multisector groups for this
Fractionator protocol stored in the document, an error window opens to alert you.

ThEre are e redsckor greapein thia

[Ty o)

Otherwise, a window opens that allows you to select from any existing
Fractionator protocols in the document.
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Number by Fractionator Systematic Sampling
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Notice the contour drawn to remind you of the volume of reference. This is handy
if there are several protocols stored in the document.

+ - This first column may be toggled on and off by pressing the mouse in this
column. Toggling on selects the group for a report. Multiple selections may be
made in this manner to report on more than one multisector group at one time.

T - This second column indicates the Type of Multisector Group. It should show
F for Fractionator.

Name - The third column is the name assigned to it when the multisector group
was made.

#MS - The fourth column indicates the number multisectors in the group.

Info - The fifth column is the information assigned to it when the multisector
group was made.

Select the multisector groups to report on and presRdpert button to report
on that group. Press ti@ancel button to dismiss the window and cancel any
selection. Or press thefo button to see more information. Both thame and
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Information can be edited. PressiAgcept will store the changes. Pressing
Cancelwill dismiss the window without storing any changes.
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Multiple group reporting opens multiple report windows. A report window shows
the same information as generating a report when conducting the experiment.
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Surface Area by Cycloids/Point Counting in Vertical Sections

Surface Area by Cycloids/Point Counting in
Vertical Sections

Opened by:

* Estimate Surface Area by Cycloids/Point Counting in Vertical Sections... in
Stereology menu

The Surface Area by Cycloids/Point Counting in Vertical Sectionsvindow,
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for lack of a better name, is a choice window. From this you are to select one of
four options to proceed with estimating volumes. A Cavalieri point counting grid
is displayed along with the cycloids. Both surface area and volume can be

estimated simultaneously.
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Information on what this probe accomplishes and the four options are presented.

* New- make a new cycloid grid group to begin a new analysis on estimating
the surface area of some structure

* Open- open an existing cycloid grid group for additional data entry or
analysis

* Delete- delete an existing cycloid grid group from the document

* Info - get information on an existing cycloid grid group

Choose one of the options my pressing the mouse button the radio button. The
radio button will highlight indicating that it is selected. Prssept to continue

with the process, or pre€ancelto dismiss this window with no options or
changes made to the document.
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New Cycloid Grid Group Make a new cycloid grid group for estimating surface area using a Cycloid
protocol.
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SelectNew and pres#ccept. A new window opens.
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Instructions —|

Enter the
cycloid grid
size

grid angle

Choose Physical or_||

Optical Sections

Name for cycloid
grid group

Information for —
cycloid grid
group
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Enter the
number of

sections
~

Enter the
beginning Z
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only)

Enter the
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distance between
sections

/ Popup to select
a structure name
for the Name of
the cycloid grid
group

Physical or Optical
Serial Sections

This window is theNew Cycloid Surface Area Grid Groupwindow. All of the
parameters to create a cycloid grid group for a Cycloid analysis are entered here.
A Cavalieri point counting grid is also made along with the cycloids. Both

surface area and volume can be estimated simultaneously.

Either physical serial sections (photographs) or optical serial sections (from
microscope) can be specified. Please refer to the chapt8tsreologyin the
User Guide Manuafor more specific information on how to use these two

different methods.

The previous figure shows Physical serial sections selected. Certain fields on the

window will be visible.

Grid Size This is the size of the point counting grid, measured in microns. A full cycloid is
placed at every two point counting intersections.

Grid Angle The slope of the grid can be altered by entering a value here from.
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Number of Sections The number of sections used as physical sections is entered here. Typically this is

the number of images you would be imported.

Beginning Z Level Physical sections are not read from the microscope. Therefore, the beginning Z

level is needed to place the entire set of images properly into 3 space.

Distance Between
Sections

Physical sections are not read from the microscope. Therefore, the distance
between the sections is needed to place the entire set of images properly into 3
space.

Name and Info Enter the name and information for this cycloid grid group. The default name is
the current structure of the mapping window. Press and hold on the Structure
Popup menu button to get a list of all the structures for this mapping window and

select one for the name. You can also enter in any other name you desire.

If the Optical Serial Sectionsbutton is pressed, a new set of fields are displayed.
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Video

Top

Bottom

Interval

Optical serial sections are acquired from the microscope. NeuroZoom controls
the microscope by moving the stage. Therefore, the structure whose surface and
volume is being estimated needs to focused on, so that the top and bottom of the
structure are known, and the number of optical sections can be computed. The
parameters for optical sections are listed below.

Press th&ideo On button to turn on video. This button is provided here because
this window is modal. No other window is active. This is the only window with
which you can interact.

Focus on the top of the structure and pres3apebutton. The current position
from the microscope will be read.

Focus on the bottom of the structure and presBdt®m button. The current
position from the microscope will be read.

Enter the desired interval based on 1 interval = 1 micron. The number of serial
sections is then computed and displayed in the field n&wmetibns The first

serial section is randomly placed to ensure a systematic random sample. The
random position generated is shown in parentheses. You can adjusétial
number until a comfortable number of sections is displayed.

When all parameters are entered,Nake button is enabled. Pre€ancelto
dismiss the window and not make the cycloid grid group. MMege to make
the cycloid grid group.

Once the cycloid grid group has been made successfully, a window opens
presenting the option of starting the stereology session immediately on this new

group.
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PresdNo to close window and return to tMapping window. Pres¥esto
continue immediately to the Cycloid analysis on this cycloid grid group.

AnsweringYesis the same as opening an existing cycloid grid group for analysis.
This is presented in the next session.
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Open Existing Cycloid Open an existing cycloid grid group for estimating surface area using a Cycloid
Grid Group protocol.
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If you choose this option, and if there are no cycloid grid groups for this Cycloid
protocol stored in the document, an error window opens to alert you.

i Thres ira sxeyrkdl greaspa in iy dscurmant
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Otherwise, a window opens that allows you to select from any existing Cycloid
protocols in the document.

Tip: Holding down the OPTION when choosing Estimate Surface Area By
Cycloid and Point Counting in Vertical Sections... in the Stereology Menu
will automatically preselect this OPEN button.

Dyt loid Grid Bioups
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Structure Name - The first column is the name assigned to it when the cycloid
grid group was made.

Type - This second column indicates the type of serial section. It should show P
for Physical or S for Serial.

Grid Size- The third column indicates the size of the point counting grid.
# - The fourth column is the number of sections.

Info - The fifth column is the information assigned to it when the cycloid grid
group was made.
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Select the cycloid grid group to reopen and presSéhectbutton to continue
counting with that group. Press tBancelbutton to dismiss the window and
cancel any selection. Or press thf® button to see more information. Both the
Name andinformation can be edited. PressiAgcept will store the changes.
PressingCancelwill dismiss the window without storing any changes.
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Cycloid Control If a cycloid grid group for physical sections is selected and opened for additional
Window for Physical estimating, the following window opens.
Sections
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This is theCycloid Estimate of Surface Area Controlwindow from which the
probe is controlled. There are various components to this window.

1. Grids - The grids for the current group that the microscope stage are located
in the only scrolling field on this window.
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Of these grids, only one may be displayed at any one time. These are overlaid
on top of the image. To select a grid for display, press in the leftmost column
(the column labelled +). This will toggle the visibility of the grid on and off.
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Theselectedgrid is the grid which is operated on by certain buttons located at
the bottom of the window. The selected grid and the current grid are not
necessarily the same, although in this example, they are.

The column labelled indicates the number of the grid from the top section
downward to the bottom.

The column labelle@®ata indicates if there is any data in this grid. The
column show®o if there is no data in the disector,Yasif there is data. Data
are positive for any intersected point on any cycloid in the grid, or any
selected intersection on the point counting grid.

The column labelled indicates the Z level of the grid. Z levels start at a
random point between the top and the first section, and then are placed
systematically thereafter based on the specified distance between sections.
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Thelnfo for each disector is auto-generated when the cycloid grid is made.
This can be changed with the button labelled .

2. Data Field - This shows whether physical or optical serial sections are being
used, the name of the group, which is probably also the name of the structure
whose surface area you are estimating, the grid size, and the currently
calculated surface area as a real time measurement.

All data are estimated for surface area by usingt@oid tool (see the
chapters orstereologyin theUser Guide Manualto understand how to
estimate structure surface area using this tool. Also see the section in this
manual on th€ycloid tool).

Several control buttons in ti@ontrol window perform actions on the grids.

3. Report - pressing this button generates a report. There are two options for
reports when physical serial sections are used. A window opens from which to
select one option.
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When physical sections are used, the volume of reference may or may not be
known. For example, it may be too large to estimate with the point counting
(Cavalieri) grid. You can choose to enter in the volume from the keyboard.

* ChoosdJse Estimated Volume of Referencto use the volume computed
from the point counting (Cavalieri) grid.

344

Reference



Surface Area by Cycloids/Point Counting in Vertical Sections

* ChooseEnter in Separate Volume of Referencé entering from the
keyboard.

The report generated displays in a separate window.
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The report can be closed by presdirane, printed to the selected printer by
pressingPrint, or saved to a Text file by pressigve... In this window, the

end of the report shows each grid and its estimates for surface area. The total
surface area is the totalled and displayed.
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4. Delete- pressing th®eletebutton deletes all of the current data in the
current grid. The data deleted are the cycloid and point counting grid
intersections. A confirmation window opens for confirmation.

Dued it | b bty T 1 T i learied g T

Lo I

A second window opens again for confirmation. This data deletion cannot be
undone.

CaEfirncde recee Hies, Tilsoaueod bt iedies [Fi8ET

Lo I

Multiple grids may be selected I8hift-Clickingon each grid. Pressing
Deletewill delete the data from all the grids simultaneously.

5. Info - pressing thénfo button opens a window in which to enter in new
information for the selected grid. Note that this is for the selected grid, and
does not have to be the current grid.

Endwr i ind's 1 o Tecded gride

e Porwwild [FEE
ird's: Ha ']

e
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Multiple grids may be selected I8hift-Clickingon each grid. Pressirgfo
will change the information for all the grids to the new value simultaneously.

6. Options - pressing th®ptions button opens a window with options to
change certain parameters for the grids.
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Configure Point Grid Appearance- opens a window to adjust the
appearance of the point grid.

Configuie Foint Cound Grid

Podnd Comnd Urid
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i e
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Press and hold on ti@&olor button for the color of the grid itself, and of
intersections points with the structure. A popup menu shows the color
choices.

Bk Popryitbyfl Pl Lirs il

Press and hold on tAdicknessbutton for the thickness of the grid. A popup
menu shows the choices from 1 to 6. 6 is thickest.

Tl For hfder, Pl Lo Thachrans

ol k-

Press and hold on tivdode button for the symbol to use on tinéersections
A popup menu shows the choices from.
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PressCancelto dismiss the window and cancel any changes. Ry to
see the effects. PreAsceptto accept the changes and stored them with the
grids.
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Configure Cycloid Grid Appearance- opens a window to adjust the
appearance of the cycloid grid.

Configure Cyckesd Surface B Gl

b e T A Gl
I i |
S e
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Press and hold on ti@olor button for thecolor of the griditself, and of
intersections points with the structure. A popup menu shows the color
choices.
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-
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Press and hold on tAdicknessbutton for thethickness of the gridh popup
menu shows the choices from 1 to 6. 6 is thickest.
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Press and hold on tiMode button for the symbol to use on tinéersections
A popup menu shows the choices from.

PresgCancelto dismiss the window and cancel any changes. Rmgdyg to
see the effects. Press Accept to accept the changes and stored them with the

grids.

Configure Point Grid Appearance- opens a window to adjust the
appearance of the point grid.

Configuie Point Count Grid

Podrd Cond G id
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p o B g o
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Press and hold on ti@&olor button for the color of the grid itself, and of
intersections points with the structure. A popup menu shows the color
choices.
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Sk Pyl Figey Lirg Coler

Press and hold on tAdicknessbutton for the thickness of the grid. A popup
menu shows the choices from 1 to 6. 6 is thickest.

T4} P hobder. P lpra Ly Thazbran
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Press and hold on tivode button for the symbol to use on tinéersections
A popup menu shows the choices from.
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PresgCancelto dismiss the window and cancel any changes. Rpgdyg to
see the effects. PreAsceptto accept the changes and stored them with the
grids.

Resize all Grids- this option allows all the grids to be resize. The cycloid
intersection data on the surface area will be lost. An attempt will be made to
preserve the data for the point grid
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PresgCancelto dismiss the window with resizing. Pré&ssizeto continue.
A window opens in which to enter the new grid size.

wiwe size (il of all grids

Enter the new value for the size of the grid in microns. The current size is the
default size shown. Pre€ancelto dismiss the window with resizing. Press
Acceptto accept the new size. The grids resize and redisplay.

Add a New Section this option adds a new section (grid) to the end of the
current list.

Bl e’ i EE B e RS PR T

PressCancelto dismiss the window without any changes. PAekbto add
the new section.

Delete the Last Section this option deletes the last section (grid).
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Dol i e st i o A kg 7

Lo I

PresgCancelto dismiss the window without any changes. PBdsteto
continue with another confirmation window.

Cafirnone meore Hies, Tidsoaueok b gedaes [Ei%ET

sy

PresgCancelto dismiss the window without any changes. PBsteto
delete the last section.

7. Help - If the Help button on the keyboard is pressddekp window opens
displaying some helpful comments for this protocol.
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Cycloid Control If a cycloid grid group for optical sections is selected and opened for additional

Window for Optical estimating, the following window opens.
Sections
[*] b TP U ™ e Vil e -]
w1 |patali = i
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Bl B 1100 ) |
L i | I s Bl | El

This is theCycloid Estimate of Surface Area Controlwindow from which the
probe is controlled. There are various components to this window.

1. Grids - The grids for the current group that the microscope stage are located
in the only scrolling field on this window.
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Dl Bien 1000 |
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Of these grids, only one may be displayed at any one time. These are overlaid on
top of the image. To select a grid for display, press in the leftmost column (the
column labelled +). This will toggle the visibility of the grid on and off.
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Theselectedyrid is the grid which is operated on by certain buttons located at the
bottom of the window. The selected grid and the current grid are not necessarily
the same, although in this example, they are.

The column labelled indicates the number of the grid from the top section
downward to the bottom.

The column labelle@®ata indicates if there is any data in this grid. The column
showsNo if there is no data in the disector,\@&sif there is data. Data are
positive for any intersected point on any cycloid in the grid, or any selected
intersection on the point counting grid.

The column labelled indicates the Z level of the grid. Z levels start at a random
point between the top and the first section, and then are placed systematically
thereafter based on the specified distance between sections.

Thelnfo for each disector is auto-generated when the cycloid grid is made. This
can be changed with the button labellefd .

2. Data Field - This shows whether physical or optical serial sections are being
used, the name of the group, which is probably also the name of the structure
whose surface area you are estimating, the grid size, and the currently
calculated surface area as a real time measurement.

All data are estimated for surface area by usingtfwoid tool (see the
chapters orstereologyin theUser Guide Manualto understand how to
estimate structure surface area using this tool. Also see the section in this
manual on th€ycloid tool).

Several control buttons in ti@ontrol window perform actions on the grids.
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3. Report - pressing this button generates a report. For optical serial sections, no
options appear because the volume of reference can always be calculated
from the existing point counting grid. A report window opens immediately.
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The report can be closed by presdiduane, printed to the selected printer by
pressingPrint, or saved to a Text file by pressi@gve... In this window, the
end of the report shows each grid and its estimates for surface area.

4. Delete- pressing th®eletebutton deletes all of the current data in the
current grid. The data deleted are the cycloid and point counting grid
intersections. A confirmation window opens for confirmation.
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A second window opens again for confirmation. This data deletion cannot be
undone.

CaEfirnode mees Hiee, Tilsoaueod bt iedes [Fi8ET
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Multiple grids may be selected I8hift-Clickingon each grid. Pressing
Deletewill delete the data from all the grids simultaneously.

5. Info - pressing thénfo button opens a window in which to enter in new
information for the selected grid. Note that this is for the selected grid, and
does not have to be the current grid.

Endwr i ind's I o Tecded gl
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Multiple grids may be selected I8hift-Clickingon each grid. Pressingfo
will change the information for all the grids to the new value simultaneously.

6. Options - pressing th®ptions button opens a window with options to
change certain parameters for the grids.
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Configure Cycloid Grid Appearance- opens a window to adjust the
appearance of the cycloid grid.
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Press and hold on tt@&olor button for thecolor of the griditself, and of

intersections points with the structure. A popup menu shows the color
choices.

358 Reference



Surface Area by Cycloids/Point Counting in Vertical Sections

Sk Pyl Figey Lirg Coler

e

|

— iy
g

e

[ L

ey

| Lo

0

| L]

Press and hold on tA#icknessbutton for thehickness of the gridh popup
menu shows the choices from 1 to 6. 6 is thickest.
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Press and hold on tivode button for the symbol to use on tinéersections
A popup menu shows the choices from.

PresgCancelto dismiss the window and cancel any changes. Rpgdyg to
see the effects. Press Accept to accept the changes and stored them with the
grids.

Configure Point Grid Appearance- opens a window to adjust the
appearance of the point grid.
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Configuira Paind Count Grid
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Press and hold on tt@&olor button for the color of the grid itself, and of
intersections points with the structure. A popup menu shows the color
choices.
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Press and hold on tAéicknessbutton for the thickness of the grid. A popup
menu shows the choices from 1 to 6. 6 is thickest.
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Press and hold on tiMode button for the symbol to use on tinéersections
A popup menu shows the choices from.
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PresgCancelto dismiss the window and cancel any changes. Rpgdyg to
see the effects. Pre&sceptto accept the changes and stored them with the
grids.

Resize all Grids- this option allows all the grids to be resize. The cycloid
intersection data on the surface area will be lost. An attempt will be made to
preserve the data for the point grid
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PressCancelto dismiss the window with resizing. Pré&ssizeto continue.
A window opens in which to enter the new grid size.

wiEwe size (il of all grids

Enter the new value for the size of the grid in microns. The current size is the
default size shown. Pre€ancelto dismiss the window with resizing. Press
Acceptto accept the new size. The grids resize and redisplay.
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7. Help - If the Help button on the keyboard is pressddekp window opens
displaying some helpful comments for this protocol.

1] Help on Cycksed Surface Bnis £ sl =]
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Delete Existing Cycloid Delete an existing cycloid grid group for estimating surface area using a Cycloid
Grid Group protocol.
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If you choose this option, and if there are no cycloid grid groups for this Cycloid
protocol stored in the document, an error window opens to alert you.

! Thres ira sxeyrkdl greaspa in iy dscurmant
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Otherwise, a window opens that allows you to select from any existing Cycloid
protocols in the document.

Ot loid Grid Gioups
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Structure Name - The first column is the name assigned to it when the cycloid
grid group was made.

Type - This second column indicates the type of serial section. It should show P
for Physical or S for Serial.

Grid Size- The third column indicates the size of the point counting grid.
# - The fourth column is the number of sections.

Info - The fifth column is the information assigned to it when the cycloid grid
group was made.

Select the cycloid grid group to delete and pres®tietebutton to delete that
group. Press th€ancelbutton to dismiss the window and cancel any selection.
Or press thénfo button to see more information. Both thame and

Information can be edited. PressiAgcept will store the changes. Pressing
Cancelwill dismiss the window without storing any changes.
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When deleting a group, a confirmation window opens warning that the deletion is
permanent and cannot be undone.
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Presdeleteto delete the group, or preSancelto dismiss the window without
any changes.
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Info on Existing Cycloid Get information by reports on existing cycloid grid groups for estimating surface
Grid Group area using a Cycloid protocol.
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If you choose this option, and if there are no cycloid grid groups for this Cycloid
protocol stored in the document, an error window opens to alert you.

i Thres ira sxeyrkdl greaspa in iy dscurmant
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Otherwise, a window opens that allows you to select from any existing Cycloid
protocols in the document.

Ot loid Grid Gioups
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Structure Name - The first column is the name assigned to it when the cycloid
grid group was made.

Type - This second column indicates the type of serial section. It should show P
for Physical or S for Serial.

Grid Size- The third column indicates the size of the point counting grid.
# - The fourth column is the number of sections.

Info - The fifth column is the information assigned to it when the cycloid grid
group was made.

Select the cycloid grid groups to report on and presRépert button to report
on that group. Press ti@ancel button to dismiss the window and cancel any
selection. Or press thefo button to see more information. Both thame and
Information can be edited. PressiAgcept will store the changes. Pressing
Cancelwill dismiss the window without storing any changes.
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Multiple group reporting opens multiple report windows. A report window shows
the same information as generating a report when conducting the experiment.
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Surface Area by Cycloids/Point Counting in Vertical Sections
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Volume by Point Counting (Cavalieri)

Volume by Point Counting (Cavalieri)

Opened by:

* Estimate Volume by Point Counting (Cavalieri)... in Stereology menu

TheVolume by Point Counting (Cavalieri) window, for lack of a better name,
is a choice window. From this you are to select one of four options to proceed
with estimating volumes.
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Information on what this probe accomplishes and the four options are presented.

* New- make a new Cavalieri grid group to begin a new analysis on estimating
the volume of some structure
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* Open- open an existing Cavalieri grid group for additional data entry or
analysis

* Delete- delete an existing Cavalieri grid group from the document
* Info - getinformation on an existing Cavalieri grid group

Choose one of the options my pressing the mouse button the radio button. The
radio button will highlight indicating that it is selected. Prksseptto continue

with the process, or pre€ancelto dismiss this window with no options or
changes made to the document.
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Volume by Point Counting (Cavalieri)

New Cavalieri Grid
Group

Make a new Cavalieri grid group for estimating volume using a Cavalieri

protocol.
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SelectNew and pres#ccept. A new window opens.
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This window is theNew Cavalieri Volume Grid Group window. All of the
parameters to create a Cavalieri grid group for a Cavalieri analysis are entered

here.
Physical or Optical Either physical serial sections (photographs) or optical serial sections (from
Serial Sections microscope) can be specified. Please refer to the chapt8terenlogyin the

User Guide Manuafor more specific information on how to use these two
different methods.

The previous figure shows Physical serial sections selected. Certain fields on the
window will be visible.

Grid Size This is the size of the point counting grid, measured in microns.

Number of Sections The number of sections used as physical sections is entered here. Typically this is
the number of images you would be imported.
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Volume by Point Counting (Cavalieri)

Beginning Z Level

Distance Between
Sections

Name and Info

Physical sections are not read from the microscope. Therefore, the beginning Z

level is needed to place the entire set of images properly into 3 space.

Physical sections are not read from the microscope. Therefore, the distance

between the sections is needed to place the entire set of images properly into 3

space.

Enter the name and information for this Cavalieri grid group. The default name is
the current structure of the mapping window. Press and hold on the Structure
Popup menu button to get a list of all the structures for this mapping window and

select one for the name. You can also enter in any other name you desire.

If the Optical Serial Sectionsbutton is pressed, a new set of fields are displayed.
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Video

Top

Bottom

Interval

Optical serial sections are acquired from the microscope. NeuroZoom controls
the microscope by moving the stage. Therefore, the structure whose volume is
being estimated needs to focused on, so that the top and bottom of the structure
are known, and the number of optical sections can be computed. The parameters
for optical sections are listed below.

Press th&ideo On button to turn on video. This button is provided here because
this window is modal. No other window is active. This is the only window with
which you can interact.

Focus on the top of the structure and pres3apebutton. The current position
from the microscope will be read.

Focus on the bottom of the structure and presBdt®m button. The current
position from the microscope will be read.

Enter the desired interval based on 1 interval = 1 micron. The number of serial
sections is then computed and displayed in the field n&wmetibns The first

serial section is randomly placed to ensure a systematic random sample. The
random position generated is shown in parentheses. You can adjuséitial
number until a comfortable number of sections is displayed.

When all parameters are entered,Nake button is enabled. Pre€ancelto
dismiss the window and not make the Cavalieri grid group. Rtake to make
the Cavalieri grid group.

Once the Cavalieri grid group has been made successfully, a window opens
presenting the option of starting the stereology session immediately on this new

group.

Dore . [ omn wu i bn wiart an et warde of w0l et iy pari el
paxd wilh thia grdgranp reeT

PresdNo to close window and return to tMapping window. Pres¥esto
continue immediately to the Cavalieri analysis on this Cavalieri grid group.
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Volume by Point Counting (Cavalieri)

AnsweringYesis the same as opening an existing Cavalieri grid group for
analysis. This is presented in the next session.
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Open Existing Cavalieri Open an existing Cavalieri grid group for estimating volume using a Cavalieri
Grid Group protocol.
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If you choose this option, and if there are no Cavalieri grid groups for this
Cavalieri protocol stored in the document, an error window opens to alert you.

T are 2 D lieri ranpe in thia
M =

Otherwise, a window opens that allows you to select from any existing Cavalieri
protocols in the document.
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Volume by Point Counting (Cavalieri)

Tip: Holding down the OPTION when choosing Estimate Volume By Point
Counting (Cavalieri)... in the Stereology Menu will automatically preselect
this OPEN button.
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Structure Name - The first column is the name assigned to it when the Cavalieri
grid group was made.

Type - This second column indicates the type of serial section. It should show P
for Physical or S for Serial.

Grid Size- The third column indicates the size of the point counting grid.
# - The fourth column is the number of sections.

Info - The fifth column is the information assigned to it when the Cavalieri grid
group was made.

Select the Cavalieri grid group to reopen and presSelextbutton to continue
counting with that group. Press tBancelbutton to dismiss the window and
cancel any selection. Or press th# button to see more information. Both the
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Name andinformation can be edited. PressiAgcept will store the changes.
PressingCancelwill dismiss the window without storing any changes.
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Cavalieri Control If a Cavalieri grid group for physical sections is selected and opened for
Window for Physical additional estimating, the following window opens.
Sections
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This is theCavalieri Estimate of Volume Controlwindow from which the
probe is controlled. There are various components to this window.

1. Grids - The grids for the current group that the microscope stage are located
in the only scrolling field on this window.
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Volume by Point Counting (Cavalieri)
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Of these grids, only one may be displayed at any one time. These are overlaid
on top of the image. To select a grid for display, press in the leftmost column
(the column labelled +). This will toggle the visibility of the grid on and off.
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Theselectedgrid is the grid which is operated on by certain buttons located at
the bottom of the window. The selected grid and the current grid are not
necessarily the same, although in this example, they are.

The column labelled indicates the number of the grid from the top section
downward to the bottom.

The column labelle@®ata indicates if there is any data in this grid. The
column show®o if there is no data in the disector,Yasif there is data. Data
are positive for any selected intersection on the point counting grid.

The column labelled indicates the Z level of the grid. Z levels start at a
random point between the top and the first section, and then are placed
systematically thereafter based on the specified distance between sections.

Thelnfo for each disector is auto-generated when the Cavalieri grid is made.
This can be changed with the button labeltgd .
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2. Data Field - This shows whether physical or optical serial sections are being
used, the name of the group, which is probably also the name of the structure
whose volume you are estimating, the grid size, and the currently calculated
volume as a real time measurement.

All data are estimated for volume by using @evalieri tool (see the

chapters orstereologyin theUser Guide Manualto understand how to
estimate structure volume using this tool. Also see the section in this manual
on theCavalieri tool).

Several control buttons in tt@&ontrol window perform actions on the grids.

3. Report - pressing this button generates a report.

m Cavalier EAlimats of Dolums by Foind Counl Groes B [Fi]
1

Type af ceoilaxing Fhpeizal
Potsl wasler ad gride: Li
Bicthhos etwsen Feotiass 24
Bepiminy 2 Lerel (ui: 03 i@
Endiny & Lerel (u): LF 0
Grld CELL mles (e LB B oE R
arld CELL wres (B W0c bEEED @

E 2 (i @ Fainizx Taotal Ares

i 13 1l Liddid

3 -] =] Liddid

] 5 i [

4 H i [}

3 i i [

& Lid i [}

O & - i [}

L i [}

- i [}

il v\ i [}
Statictice ]
#a ctatiotice wPkilluble E
I~

o) i)

The report can be closed by presddane, printed to the selected printer by
pressingPrint, or saved to a Text file by pressi@gve... In this window, the
end of the report shows each grid and its estimates for volume.
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Volume by Point Counting (Cavalieri)

4. Delete- pressing th®eletebutton deletes all of the current data in the
current grid. The data deleted are the point counting grid intersections. A
confirmation window opens for confirmation.

Dued s b bty T 1 T rend] i hearied g T
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A second window opens again for confirmation. This data deletion cannot be
undone.
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Multiple grids may be selected 8hift-Clickingon each grid. Pressing
Deletewill delete the data from all the grids simultaneously.

5. Info - pressing thénfo button opens a window in which to enter in new
information for the selected grid. Note that this is for the selected grid, and
does not have to be the current grid.
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Multiple grids may be selected I8hift-Clickingon each grid. Pressirgfo
will change the information for all the grids to the new value simultaneously.

6. Options - pressing th®ptions button opens a window with options to
change certain parameters for the grids.
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Configure Point Grid Appearance- opens a window to adjust the
appearance of the point grid.

Configuira Paind Count Grid

Puodrd: Comnk Grid
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384 Reference



Volume by Point Counting (Cavalieri)

Press and hold on ti@&olor button for the color of the grid itself, and of
intersections points with the structure. A popup menu shows the color
choices.

Bk Popryitbyfl Pl Lirs il

Press and hold on tAdicknessbutton for the thickness of the grid. A popup
menu shows the choices from 1 to 6. 6 is thickest.

Tl For hafder, Pl Lo Thachrans

ol k-

Press and hold on tivdode button for the symbol to use on tinéersections
A popup menu shows the choices from.
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PressCancelto dismiss the window and cancel any changes. Ry to
see the effects. PreAsceptto accept the changes and stored them with the
grids.
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Resize all Grids- this option allows all the grids to be resize. An attempt will
be made to preserve the data for the point grid

Poaize qTl aride T & abis npd i1 D8 resls b0 §ressve
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PressCancelto dismiss the window with resizing. Pré&ssizeto continue.
A window opens in which to enter the new grid size.

Wi aize Tl of all grids

Enter the new value for the size of the grid in microns. The current size is the
default size shown. Pre€ancelto dismiss the window with resizing. Press
Acceptto accept the new size. The grids resize and redisplay.

Add a New Section this option adds a new section (grid) to the end of the
current list.

il oy g i e e o iR PR T

PressCancelto dismiss the window without any changes. Pfekbto add
the new section.

Delete the Last Section this option deletes the last section (grid).
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PresgCancelto dismiss the window without any changes. PBdsteto
continue with another confirmation window.

PresgCancelto dismiss the window without any changes. PBsteto
delete the last section.

7. Help - If the Help button on the keyboard is pressddekp window opens

displaying some helpful comments for this protocol.
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Cavalieri Control If a Cavalieri grid group for optical sections is selected and opened for additional

Window for Optical estimating, the following window opens.
Sections
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This is theCavalieri Estimate of Volume Control window from which the
probe is controlled. There are various components to this window.

1. Grids - The grids for the current group that the microscope stage are located
in the only scrolling field on this window.
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Of these grids, only one may be displayed at any one time. These are overlaid on
top of the image. To select a grid for display, press in the leftmost column (the
column labelled +). This will toggle the visibility of the grid on and off.
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Theselectedyrid is the grid which is operated on by certain buttons located at the
bottom of the window. The selected grid and the current grid are not necessarily
the same, although in this example, they are.

The column labelled indicates the number of the grid from the top section
downward to the bottom.

The column labelle@®ata indicates if there is any data in this grid. The column
showsNo if there is no data in the disector,\@&sif there is data. Data are
positive for any selected intersection on the point counting grid.

The column labelled indicates the Z level of the grid. Z levels start at a random
point between the top and the first section, and then are placed systematically
thereafter based on the specified distance between sections.

Thelnfo for each disector is auto-generated when the Cavalieri grid is made.
This can be changed with the button labelldd .

2. Data Field - This shows whether physical or optical serial sections are being
used, the name of the group, which is probably also the name of the structure
whose volume you are estimating, the grid size, and the currently calculated
volume as a real time measurement.

All data are estimated for volume by using @evalieri tool (see the

chapters orstereologyin theUser Guide Manualto understand how to
estimate structure volume using this tool. Also see the section in this manual
on theCavalieri tool).

Several control buttons in ti@@ontrol window perform actions on the grids.
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3. Report - pressing this button generates a report. For optical serial sections, no
options appear because the volume of reference can always be calculated
from the existing point counting grid. A report window opens immediately.
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The report can be closed by presdiane, printed to the selected printer by
pressingPrint, or saved to a Text file by pressi@gve... In this window, the
end of the report shows each grid and its estimates for volume.

4. Delete- pressing th®eletebutton deletes all of the current data in the
current grid. The data deleted are the point counting grid intersections. A
confirmation window opens for confirmation.
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A second window opens again for confirmation. This data deletion cannot be
undone.
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Multiple grids may be selected I8hift-Clickingon each grid. Pressing
Deletewill delete the data from all the grids simultaneously.

5. Info - pressing thénfo button opens a window in which to enter in new
information for the selected grid. Note that this is for the selected grid, and
does not have to be the current grid.

Endwr i ind's I o Tecded gl
e Porwwild [FEE
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e

Multiple grids may be selected I8hift-Clickingon each grid. Pressingfo
will change the information for all the grids to the new value simultaneously.

6. Options - pressing th®ptions button opens a window with options to
change certain parameters for the grids.
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Configure Point Grid Appearance- opens a window to adjust the
appearance of the point grid.

Configuie Poind Count Grid
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Press and hold on tt@&olor button for the color of the grid itself, and of

intersections points with the structure. A popup menu shows the color
choices.
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Press and hold on tAdicknessbutton for the thickness of the grid. A popup
menu shows the choices from 1 to 6. 6 is thickest.
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Press and hold on tivode button for the symbol to use on tinéersections
A popup menu shows the choices from.
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PresgCancelto dismiss the window and cancel any changes. Rpgdyg to
see the effects. PreAsceptto accept the changes and stored them with the
grids.

Resize all Grids- this option allows all the grids to be resize. An attempt will
be made to preserve the data for the point grid
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PressCancelto dismiss the window with resizing. Pré&ssizeto continue.
A window opens in which to enter the new grid size.

Wi size L) of all grids

= E

Enter the new value for the size of the grid in microns. The current size is the
default size shown. Pre€ancelto dismiss the window with resizing. Press
Acceptto accept the new size. The grids resize and redisplay.

7. Help - If the Help button on the keyboard is pressddekp window opens
displaying some helpful comments for this protocol.
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Delete Existing Cavalieri Delete an existing Cavalieri grid group for estimating volume using a Cavalieri
Grid Group protocol.
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If you choose this option, and if there are no Cavalieri grid groups for this
Cavalieri protocol stored in the document, an error window opens to alert you.

T are 2 D lieri ranpe in thia
M =

Otherwise, a window opens that allows you to select from any existing Cavalieri
protocols in the document.
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Structure Name - The first column is the name assigned to it when the Cavalieri
grid group was made.

Type - This second column indicates the type of serial section. It should show P
for Physical or S for Serial.

Grid Size- The third column indicates the size of the point counting grid.
# - The fourth column is the number of sections.

Info - The fifth column is the information assigned to it when the Cavalieri grid
group was made.

Select the Cavalieri grid group to delete and presBéhetebutton to delete that
group. Press th€ancelbutton to dismiss the window and cancel any selection.
Or press thénfo button to see more information. Both thame and

Information can be edited. PressiAgcept will store the changes. Pressing
Cancelwill dismiss the window without storing any changes.

Reference

397



Gl ImT%

o

When deleting a group, a confirmation window opens warning that the deletion is
permanent and cannot be undone.
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Presdeleteto delete the group, or preSancelto dismiss the window without
any changes.
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Info on Existing Get information by reports on existing Cavalieri grid groups for estimating
Cavalieri Grid Group volume using a Cavalieri protocol.
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If you choose this option, and if there are no Cavalieri grid groups for this
Cavalieri protocol stored in the document, an error window opens to alert you.

T are 2 D lieri ranpe in thia
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Otherwise, a window opens that allows you to select from any existing Cavalieri
protocols in the document.
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Structure Name - The first column is the name assigned to it when the Cavalieri
grid group was made.

Type - This second column indicates the type of serial section. It should show P
for Physical or S for Serial.

Grid Size- The third column indicates the size of the point counting grid.
# - The fourth column is the number of sections.

Info - The fifth column is the information assigned to it when the Cavalieri grid
group was made.

Select the Cavalieri grid groups to report on and presRepert button to report
on that group. Press ti@ancel button to dismiss the window and cancel any
selection. Or press thefo button to see more information. Both thame and
Information can be edited. PressiAgcept will store the changes. Pressing
Cancelwill dismiss the window without storing any changes.
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Multiple group reporting opens multiple report windows. A report window shows
the same information as generating a report when conducting the experiment.
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Volume by Nucleator in Vertical Sections

Volume by Nucleator in Vertical Sections

Opened by:

* Estimate Volume By Nucleator in Vertical Sections... in Stereology menu

TheVolume By Nucleator in Vertical Sectionswindow, for lack of a better
name, is a choice window. From this you are to select one of four options to
proceed with estimating volumes.
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Information on what this probe accomplishes and the four options are presented.
* New- make a new multisector group to begin a new analysis on estimating
the mean volume of some structure

* Open- open an existing multisector group for additional data entry or
analysis

* Delete- delete an existing multisector group from the document
* Info - get information on an existing multisector group

Choose one of the options my pressing the mouse button the radio button. The
radio button will highlight indicating that it is selected. Priésseptto continue
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with the process, or pre€ancelto dismiss this window with no options or
changes made to the document.
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New Multisector Group

Make a new multisector group for estimating mean volume using a Nucleator
protocol.
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If you choose this option, and if you do not have at least one contour created and
selected in the mapping window, an error window opens indicating that at least
one selected contour is needed to represematinene of reference

carkar & repreEn e salars of relreee
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You also need one line object, drawn parallel tovéiréical axisof the tissue
section. This line object needs to be selected or else an error window opens. The
same error window will open if more than one line object is selected.
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Go back and use the mapping tools to create a closed contour around the volume
of reference, and a line drawn parallel to the vertical axis. When you have done
so, select them both, chodsstimate Volume By Nucleator in Vertical

Sections..in theStereologymenu again, and selédew and preséccept A

new window opens.

This window is théNew Nucleator Systematic Sampling Groupvindow. All of
the parameters to create a multisector group for a Nucleator analysis are entered
here. The multisectors are calculated on a systematic random sample through the
selected contour. Only those multisectors that intersect the contour will be

406 Reference



Volume by Nucleator in Vertical Sections

b LS i 5 Dl . Sty G e

Instructions—

Check to lock
the contour
object(s)
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Information for
Multisector Group

Vv

L
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Fraction (Percent of

Area)

Tissue Thickness|f)

Counting Frame Size

Enter the fraction
of the volume for
estimating counts

Current size of
counting frame

Enter the mean
tissue thickness

Press to open
window to
configure
counting frame

Popup to select
a structure name
for the Name of
the Multisector
Group

presented. Disectors are created in those multisectors in which the estimates are

places for cell volume estimates.

Enter the fraction that is desred for the Nucleator analysis. For example, if you
want to estimate counts of cells in 10% of the contour volume, enter 10. The
default is 10%. Please refer to the chapterSteneologyin theUser Guide

Manual for more specific information on this value.

Enter the mean tissue thickness in microns for this section. This can be measured
with theMeasure Mean Tissue Thicknestool located in thénalysis submenu

of theModules menu.

This is a button that opens a window from which to adjust the size of the counting
frame. The current frame size is displayed in the field to its left.
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The size of the counting frame may be enteredpgs@ntagef the screen size,

or as an absolute width and height in microns. The major difference between the
two techniques is that a percentage will always ensure that the counting frame fits
in the mapping window regardless of thas objectivaised. However, you

cannot switch lens objectives in the middle of a stereology experiment using the

counting frame because the absolute size of the frame would change.

When you enter the size @bsolute micronghe displayed size of the counting
frame in the mapping window will change as you change the lens objective. The
frame will always adjust to the absolute width and height entered. However, the
problem here is that the size of the counting frame may exceed the size of the
mapping window with lower power objectives. If so, NeuroZoom will alert you.

In all cases of stereology, you cannot change the lens objectives once the
experiment is underway. However, one method of entering in the size may be
more appropriate than the other, depending on how you go about the business of
setting up the stereology experiment. You choose the method which best suits
your needs. Please also refer to the chapteBteneologyin theUser Guide

Manual and theReference Manuamore information.

When choosing the width and height as a percentage, press and hold on the width
or height button. A menu pops up for selectons from 2 to 98%.
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Froma wishi oy qp 0 o windew wichh

Press and hold on tt@&olor button for thepermitted and forbidden colaré
popup menu shows the color choices.
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Name and Info
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Press and hold on tAdicknessbutton for thepermitted and forbidden
thicknessesA popup menu shows the choices from 1 to 6. 6 is thickest.
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Press on thApply button to see the changes. Pres€ancelto dismiss the
window and cancel any changes you made with this window. Reespt to
dismiss the window and to store the changes made with this window.

Enter the name and information for this multisector group. The default name is
the structure name of the contour that is selected when this window was opened.
Press and hold on ttgtructure Popup menu button to get a list of all the

structures for this mapping window and select one for the name. You can also
enter in any other name you desire.

When all parameters are entered,Ntake button is enabled. Pre€ancelto
dismiss the window and not make the multisector group. Rtaks to make the
multisector group.
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Volume by Nucleator in Vertical Sections

If the counting frame is too large to accurately place a group of multisectors over
the selected contour representing the volume of reference, a window opens
displaying this error.
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Once the multisector group has been made successfully, a window opens
presenting the option of starting the stereology session immediately on this new

group.
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PresdNo to close window and return to the Mapping window. Presto
continue immediately to the Nucleator analysis on this multisector group.

AnsweringYesis the same as opening an existing multisector group for analysis.
This is presented in the next session.
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Open Existing Open an existing multisector group for estimating numbers using a Nucleator
Multisector Group protocol.
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If you choose this option, and if there are no multisector groups for this Nucleator
protocol stored in the document, an error window opens to alert you.

ThEre are e redsckor greapein thia

i

Otherwise, a window opens that allows you to select from any existing Nucleator
protocols in the document.
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Tip: Holding down the OPTION when choosing Estimate Volume By
Nucleator in Vertical Sections... in the Stereology Menu will automatically
preselect this OPEN button.
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Notice the contour drawn to remind you of the volume of reference. This is handy
if there are several protocols stored in the document.

T - This first column (T) indicates the Type of Multisector Group. It should show
N for Nucleator.

Name- The second column is the name assigned to it when the multisector group
was made.

#MS - The third column indicates the number multisectors in the group.

Info - The fourth column is the information assigned to it when the multisector
group was made.

Select the multisector group to reopen and presSalat button to continue
counting with that group. Press tGancelbutton to dismiss the window and
cancel any selection. Or press thfo button to see more information. Both
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theNameandinformation can be edited. PressiAgcept will store the

changes. Pressirgancelwill dismiss the window without storing any
changes.
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Nucleator (Vertical If a multisector group is selected and opened for counting, live video is turned on.
Sections) Control If this is the first time the multisector group is being opened, the thickness of the
Window disector must be entered in the following window.

B b B KN (il

[14

Once the thickness is specified, another window prompts for you to focus on the
top of the tissue section.

Focus on the top of the tissue section. This will be the
FORBIDDEN plane.

Click READY when ready, or CANCEL to stop sterealogy.
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Volume by Nucleator in Vertical Sections

After the top is specified, the following window opens.
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This is theNucleator Protocol (Vertical Sections) Controlwindow from which
the probe is controlled. There are various components to this window.

1. Disectors- The disectors for the current multisector that the microscope stage
are located in the only scrolling field on this window.
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Of these disectors, the disectoltiaics is the current disector. The current
disector is the one that the microscope is focused on. Of the two planes of a
disector, the microscope focuses on the reference plane. This is indicated in
the column labelled Z. The selected disector is the disector which is
highlighted in the highlight color. The selected disector and the current
disector are not necessarily the same, although in this example, they are.

Double clickingon a disector makes the selected disector the current disector.
The microscope stage will move to that new focus point, and the disector will
be displayed irtalics.
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TheNamefor each disector is auto-generated when the multisector is made.
The first disector is namédebrbidden Planéecause the microscope focuses
on the first plane in the first disector, which by NeuroZoom convention, is the
forbidden plane. No data is usually counted in this plane. The subsequent
disectors are then named DS 1, DS 2, and so on.

Thelnfo field is blank initially for each disector. However, you can Option-
Double Clickon a disector and a dialog window opens for you to enter in new
information.
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Tip: Option Double Click on a disector to change its information.

Visibility of data can be controlled by clicking on the leftmost column
labelledV. A single click will toggle the visibility of all of the data for this
disector. This is particularly useful if there is a large concentration of data in
the multisectors, and they are visually collapsing on top of each other.
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Volume by Nucleator in Vertical Sections

Inclusion of data can be controlled by clicking on the column labetlesl

single click will toggle the inclusion of all of the data for this disector. Use
this to remove a disector completely from reports that are generated,
including any statistics generated for the multisector or the multisector group.
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The column labelle®ata showsNo if there is no data in the disector,Xas
if there is data.

Data Field - This shows the current multisector that the microscope stage is
located on, and whether it has been “analyzed” or not. When a multisector is
“analyzed”, NeuroZoom knows how to treat its data for generating reports
and statistics. For example, an unanalyzed multisector is not used in
generating reports before the experiment is over, because there may be more
data to enter. The total number of multisectors in the group is also shown. The
current structure selected in the mapping window is then displayed, along
with the number tallied for this structure for both the current multisector and
the current disector.

Multiple structures may be estimated simultaneously with the Nucleator
probe. However, only the current structure’s totals are shown in the data field.

All data are estimated for mean volume by using\theleator tool (see the
chapters orstereologyin theUser Guide Manuakto understand how to
estimate structure mean volume using this tool. Also see the section in this
manual on th&lucleator tool). TheMapping Window Info window will

show information on the current structure that is being estimated. If there are
two or more analyzed multisectors in the group Mésganceand the

Standard Deviatiotfior the number estimates among the multisectors are
expressed in thelapping Window Info window. The multisector total and

the disector total are also displayed for the current structure.
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When the tool closes the current data object and the volume is calculated for that
data structure, the volume is displayed inMspping Window Info window.
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Several control buttons in ti@ontrol window perform actions on the
multisectors.

3. Report - pressing this button generates a report and displays it in a separate
window.
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Volume by Nucleator in Vertical Sections

1] Multiset inr Group Aepoid for Metiealor Analysis
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The report can be closed by presddune, printed to the selected printer by
pressingPrint, or saved to a Text file by pressifigve....In this window, the

end of the report shows each structure estimated for number in this
experiment and lists the total count (n), the density of the structure expressed
as n pepsd and the variance and standard of the structure among the
multisectors. This is zero unless at least two multisectors have been marked as
“analyzed”. Following this are the mean volume estimates, the variance, and
the standard deviation for each structure.

New Disector- pressing th&lew DSbutton creates a new disector for the
current multisector. The position of the disector is immediately adjacent to the
current disector. The thickness of the disector is the same as all other
disectors, and is the number first specified when this multisector group was
made. However, if the option is held down wiNgw DSis pressed, a

window opens for you to enter in a new disector thickness value in microns.
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If New DSis pressed and the current multisector has already been marked as
analyzed, a window opens to alert you to this fact.
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PressCancelto dismiss the window and to not create a new disector. Press
Yesto indicate that the new disector will be added to the bottom of the
multisector, and will push the multisector stack downward to incorporate the
new thickness of this new disector. The multisector will then be marked as
“unanalyzed”.

Delete Disector- TheDelete DSbutton is enabled only if the last disector in
the multisector is the current disector. Pressing this button deletes the current
disector completely from the multisector.

Alert: The CURRENT disector is deleted, not the SELECTED disector. The
current disector is always displayed in Italics. Please note this difference
between the two.

A window opens alerting you to certain conditions if this is the last disector.
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Volume by Nucleator in Vertical Sections
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If the current disector contains the forbidden disector (meaning also it is the
last disector in the multisector), you need to refocus on the top of the
multisector again to begin estimating again for this multisector.

Focus on the top of the tissue section. This will be the
FORBIDDEN plane.

Click READY when ready, or CANCEL to stop sterealogy.

Cancel ] l Ready ]l

If you press orCancel the last disector without its data is reattached to the
multisector. This is not a serious problem, because generally you do not
estimate data when on the forbidden plane.
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If you pressReady, the current position of the microscope stage is read from
the controller, and two disectors are made. The first disector contains the
forbidden plane at the current focus you indicated. The second disector
contains the first permitted plane. NeuroZoom automatically moves to the
first permitted plane of the second disector, and makes that one the current
disector.

If the current disector being deleted is not the last disector, the next to last
disector then becomes the current disector after deletion.
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6. Delete Data- pressing th®elete Databutton will delete all data from the
current disector. Similar to the previous command, this acts on the current, not
the selected disector. If there is no data in the current disector, an error

window opens.
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If it does contain data, a warning window opens.

Trd 5 il Fias G101 & ihe dods il b iFvend disoisr. The
parssis ry of 10 d mcior sre rad sffckal . fou can Has
kot bl o Uiy et b g e Dol i

Lo I

Only the data are deleted. The planes and their location are not affected. You
can continue estimating data directly into this disector.

7. Previous Multisector - pressing th@rev MS button moves the microscope
stage to the previous multisector for this group. This movement wraps around,
so if you are currently on the first multisector, the last multisector is selected.
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Volume by Nucleator in Vertical Sections

If this is a new multisector being visited, and a first plane has not been
specified, NeuroZoom will ask you to focus on the first plane of the first
disector.

Focus on the top of the tissue section. Thiz will be the
FORBIDDEN plane.

Click READY when ready, or CANCEL to stap sterealogy.

Cancel ] | Ready ]l

PresReadyand the current microscope stage location will be read as the first
plane of the first disector. PreSancelto dismiss the window, and cancel the
multisector move command. The last used multisector will be moved back
into location.

The Data field updates to show the current multisector. The Disector list also
updates to show the disectors in this multisector. The last disector in this
multisector becomes the current disector. The microscope focuses on the
permitted plane of this disector.

Next Multisector - pressing th&lext MS button moves the microscope stage
to the next multisector for this group. This movement wraps around, so if you
are currently on the last multisector, the first multisector is selected.

Goirg beck o e Tirsk rdlH meker

A

If this is a new multisector being visited, and a first plane has not been
specified, NeuroZoom will ask you to focus on the first plane of the first
disector.
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Focus on the top of the tissue section. Thiz will be the
FORBIDDEN plane.

Click READY when ready, or CANCEL to stap sterealogy.

PresReadyand the current microscope stage location will be read as the first
plane of the first disector. PreSancelto dismiss the window, and cancel the
multisector move command. The last used multisector will be moved back
into location.

The Data field updates to show the current multisector. The Disector list also
updates to show the disectors in this multisector. The last disector in this
multisector becomes the current disector. The microscope focuses on the
permitted plane of this disector.

Multisector - this is a popup menu showing all the multisectors in this group.
You can select any of them and NeuroZoom automatically goes to that
multisector. The menu indicates whether a multisector has been analyzed or
not. The current multisector is preceded with a checkmark.

424

Reference



Volume by Nucleator in Vertical Sections
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If this is a new multisector being visited, and a first plane has not been
specified, NeuroZoom will ask you to focus on the first plane of the first
disector.

Focus on the top of the tissue section. This will be the
FORBIDDEN plane.

Click READY when ready, or CANCEL to stop sterealogy.

Cancel ] l Ready ]l

PresReadyand the current microscope stage location will be read as the first
plane of the first disector. PreSancelto dismiss the window, and cancel the
multisector move command. The last used multisector will be moved back
into location.

10. Analyzed - checking this button marks the current multisector as”analyzed”.
This makes the multisector eligible for calculations involving global volumes
and counts, such as when generating reports.
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When a multisector has been marked as “analyzed”, and you uncheck the box
to mark it as “unanalyzed” again, a warning window opens.
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The counting plane of the last disector in this multisector is used as the
bottom of the multisector. If the tissue liasomplete stainingthis counting

plane may not be the true bottom of the multisector. In this Cgmimn-Click

on theAnalyzed checkbox. A window opens asking you to focus on the true
bottom of the tissue section. This plane will then be used as the bottom and all
volumes will be extrapolated to this plane. Note that the density of the
structures if it is being calculated, remains the same regardless of
extrapolation.

Focus on the battom plane of the tissue. This focus plane
wi11 be used as a new bottomn to extrapolate a new wolume.

This extrapolation is required if stain penetration does
not extend all the way through the tissue. The
extrapolation indicates the true bottom of the tissue.

If the plane you specify as the bottom is above the counting plane of the last
disector of this multisector, an error window opens, and the stage moves back
to the last known position.

multizector. The Z position is being moved
back to the last counting plane.

Error: The bottomn you specified is above than
& the counting plane of the 1ast disector of this
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Volume by Nucleator in Vertical Sections

The bottom cannot be above the last counting plane, otherwise data will be
excluded from the calculations. If a disector needs to be deleted, use the
Delete DShutton to delete the disector completely.

11.

12. Help - If the Help button on the keyboard is pressddelp window opens
displaying some helpful comments for this protocol.
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13. Moving to the Data’s Disector- In theMapping window, control-double-
clicking on object that belongs to the current multisector focuses the
microscope stage to the data’s disector. A warning window opens asking for
confirmation.
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Pressresto move the stage to the disector holding that data. That disector
then becomes the current disector. P@ascelto dismiss the window
without moving the stage or changing disectors.
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If you control-double-click on an object that is in the current disector, a
warning window opens.
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Alert: Be sure to have theelectionwool selected from thlapping Tools
window in order to control-double-click on it. Otherwise, you will only put a
new data point on top of what you are clicking on.
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Delete Existing Delete an existing multisector group for estimating numbers using a Nucleator
Multisector Group protocol.
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If you choose this option, and if there are no multisector groups for this Nucleator
protocol stored in the document, an error window opens to alert you.

ThEre are e redsckor greapein thia

i

Otherwise, a window opens that allows you to select from any existing Nucleator
protocols in the document.
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Notice the contour drawn to remind you of the volume of reference. This is handy
if there are several protocols stored in the document.

T - This first column indicates the Type of Multisector Group. It should show N
for Nucleator.

Name- The second column is the name assigned to it when the multisector group
was made.

#MS - The third column indicates the number multisectors in the group.

Info - The fourth column is the information assigned to it when the multisector
group was made.

Select the multisector group to delete and presBéhete button to delete
that group. Press ti@ancelbutton to dismiss the window and cancel any
selection. Or press thefo button to see more information. Both thame
andInformation can be edited. PressiAgcept will store the changes.
PressingCancelwill dismiss the window without storing any changes.

430

Reference



Volume by Nucleator in Vertical Sections

Peival ik 2 L0 Gt [T

E.-...u (=R

et
P Fyrenid] ol 5
1

T Pl
OridFactice: 10

b oy et Saieg

Enviromrsyr] perprabry whan iy etk oy s el
Hurmpropy bl Hernpropy

Crary: Kirind Camarg

WBjectivy ;b (ko

Filer i Pl

Ty b T

L El—

Cmer ) G,

When deleting a group, a confirmation window opens warning that the deletion is
permanent and cannot be undone.
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Presdeleteto delete the group, or preSancelto dismiss the window without
any changes.
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Info on Existing Get information by reports on existing multisector groups for estimating numbers
Multisector Group using a Nucleator protocol.
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If you choose this option, and if there are no multisector groups for this Nucleator
protocol stored in the document, an error window opens to alert you.
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i

Otherwise, a window opens that allows you to select from any existing Nucleator
protocols in the document.
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Notice the contour drawn to remind you of the volume of reference. This is handy
if there are several protocols stored in the document.

+ - This first column may be toggled on and off by pressing the mouse in this
column. Toggling on selects the group for a report. Multiple selections may be
made in this manner to report on more than one multisector group at one time.

T - This second column indicates the Type of Multisector Group. It should show
N for Nucleator.

Name - The third column is the name assigned to it when the multisector group
was made.

#MS - The fourth column indicates the number multisectors in the group.

Info - The fifth column is the information assigned to it when the multisector
group was made.

Select the multisector groups to report on and presRdpert button to report
on that group. Press ti@ancel button to dismiss the window and cancel any
selection. Or press thefo button to see more information. Both thame and
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Information can be edited. PressiAgcept will store the changes. Pressing
Cancelwill dismiss the window without storing any changes.
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Multiple group reporting opens multiple report windows. A report window shows
the same information as generating a report when conducting the experiment.
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Volume by Nucleator in Isotropic, Random Sections

Volume by Nucleator in Isotropic, Random
Sections

Opened by:

* Estimate Volume By Nucleator in Isotropic, Random Sections... in Stereology
menu

TheVolume By Nucleator in Isotropic, Random Sectionsvindow, for lack of a
better name, is a choice window. From this you are to select one of four options
to proceed with estimating volumes.
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Information on what this probe accomplishes and the four options are presented.

* New- make a new multisector group to begin a new analysis on estimating
the mean volume of some structure

* Open- open an existing multisector group for additional data entry or
analysis

* Delete- delete an existing multisector group from the document
* Info - getinformation on an existing multisector group
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Choose one of the options my pressing the mouse button the radio button. The
radio button will highlight indicating that it is selected. Presseptto continue

with the process, or pre€ancelto dismiss this window with no options or
changes made to the document.
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New Multisector Group

Make a new multisector group for estimating mean volume using a Nucleator
protocol.
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If you choose this option, and if you do not have at least one contour created and
selected in the mapping window, an error window opens indicating that at least
one selected contour is needed to represematinene of reference
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Go back and use the mapping tools to create a closed contour around the volume
of reference. When you have done so, select them both, dastirsate Volume

By Nucleator in Isotropic, Random Sections..in theStereologymenu again,

and selecNew and preséccept A new window opens.

Reference

439



P MUCHE 187 S1)s ST gy Gr iy Enter the fraction

Instructions—

Check to lock
the contour
object(s)

If multiple
contours are
used, check
here to group
them together\

~ Name for _|
Multisector Group

Information for —
Multisector Group

[ ) ”” of the volume for
Trae Bueisotor (@ ed Lo sl o oGk o7 O il | popl ol ien ﬁ estimating counts

mrjer omiy of eech cul | shegw volussy e ew srrliseling

Z Current size of
counting frame

B ram preap of sullizecicry will b cramisd for eech clos
pRiecisd In e spping #indes. Thol ceniods raprdasnis [P
of rofpreecy. A spsiseniic sospl ji=g grid sith o
w0 e w00 Do e bed

N\

Wodd wiil rédd 1o #niee in ihe Trooibon <o o / Enter the mean

ta mpplind somirgd ol | pwlecisd coricury. Do) lhl‘-"ll-:“lv i v tissue thickness
A lOpp g 1hid Coniods™ #1011 Dié Ciddléd

whar courd ing

You =111 mire e 1o srie- in e fesus the e % Press to open
E i 1o Ol GOl COlcdilo H

iy sgen Ahickrasy by uring mn Wlnd_OW to
Frdgtian DRk o dadal |00 Conﬂgure

ComtigFris Bice (40600 39 000~ counting frame

N Locath oo T2 ):l +

|~ Popup to select

S Sy 471 | Firyiyrey =1 a structure name
It Marss gl C21 for the Name of
Bl vt (R the MultlseCtOI‘
Group

Fraction (Percent of
Area)

Tissue Thickness|f)

Counting Frame Size

This window is théNew Nucleator Systematic Sampling Groupvindow. All of

the parameters to create a multisector group for a Nucleator analysis are entered
here. The multisectors are calculated on a systematic random sample through the
selected contour. Only those multisectors that intersect the contour will be
presented. Disectors are created in those multisectors in which the estimates are
places for cell volume estimates.

Enter the fraction that is desred for the Nucleator analysis. For example, if you
want to estimate counts of cells in 10% of the contour volume, enter 10. The
default is 10%. Please refer to the chapterSteneologyin theUser Guide

Manual for more specific information on this value.

Enter the mean tissue thickness in microns for this section. This can be measured
with theMeasure Mean Tissue Thicknestool located in thénalysis submenu
of theModules menu.

This is a button that opens a window from which to adjust the size of the counting
frame. The current frame size is displayed in the field to its left.
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Confiqure Counding Frame

Choose th ianting fran Gize Popup and select
format fa =] = <]« | [ @as percentage
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The size of the counting frame may be enteredpgs@ntagef the screen size,

or as an absolute width and height in microns. The major difference between the
two techniques is that a percentage will always ensure that the counting frame fits
in the mapping window regardless of thas objectivaised. However, you

cannot switch lens objectives in the middle of a stereology experiment using the
counting frame because the absolute size of the frame would change.

When you enter the size @bsolute micronghe displayed size of the counting
frame in the mapping window will change as you change the lens objective. The
frame will always adjust to the absolute width and height entered. However, the
problem here is that the size of the counting frame may exceed the size of the
mapping window with lower power objectives. If so, NeuroZoom will alert you.

In all cases of stereology, you cannot change the lens objectives once the
experiment is underway. However, one method of entering in the size may be
more appropriate than the other, depending on how you go about the business of
setting up the stereology experiment. You choose the method which best suits
your needs. Please also refer to the chapteBteneologyin theUser Guide

Manual and theReference Manuamore information.

When choosing the width and height as a percentage, press and hold on the width
or height button. A menu pops up for selectons from 2 to 98%.
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Press and hold on tt@&olor button for thepermitted and forbidden colaré
popup menu shows the color choices.
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Name and Info

Sk Pyl Figey Lirg Coler

Press and hold on tAdicknessbutton for thepermitted and forbidden
thicknessesA popup menu shows the choices from 1 to 6. 6 is thickest.

Sk Frfriicier Plgra Lisy Thichrays
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Press on thApply button to see the changes. Pres€ancelto dismiss the
window and cancel any changes you made with this window. Reespt to
dismiss the window and to store the changes made with this window.

Enter the name and information for this multisector group. The default name is
the structure name of the contour that is selected when this window was opened.
Press and hold on ttgtructure Popup menu button to get a list of all the

structures for this mapping window and select one for the name. You can also
enter in any other name you desire.

When all parameters are entered,Ntake button is enabled. Pre€ancelto
dismiss the window and not make the multisector group. Rtaks to make the
multisector group.
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If the counting frame is too large to accurately place a group of multisectors over
the selected contour representing the volume of reference, a window opens
displaying this error.

Errorinpalenlstines T Trass rag b
T 1len i karasd sres

Once the multisector group has been made successfully, a window opens
presenting the option of starting the stereology session immediately on this new

group.

D [l i wnnd b ket M earkr sl §adn in thdi
e Fan il g §rogs w7

=/ )

PresdNo to close window and return to the Mapping window. Presto
continue immediately to the Nucleator analysis on this multisector group.

AnsweringYesis the same as opening an existing multisector group for analysis.
This is presented in the next session.
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Open Existing Open an existing multisector group for estimating numbers using a Nucleator
Multisector Group protocol.

Feaisabe Amaigeie of Fean Uoiues Ueineg Olceabore i e bemakical iy
Random Bosplad Bl kizschore

Fgan Unlusy af callz iy aekisabed with a Beclgaboes proba. Tha ally o
£ iwd ol sl Giesobore Bak ors DgobeRaRio Foredol ooepied oFcdrd O
rpwci Fiwd vwolume of raference. Tha sulbizechors oo oeerlop e

Eeravdar | mE ar il ool Tres seil bosoborr ord geepsd LogEiiee (ks a
=l Lipecbor group

Choap Epw i enhy 0 ram sl lisecier groue for 8 ras senliois

Thozm Bpan 2 open 2 amizking sl tische grop I bBgin & omtims
o arelligel e

Cresses Bwiets Lo dElebE 3 &l ebing il bl be gee

Cresses Info b gk IArfeesatlon on g salebing sl bl esabse e

1) b
Dy
) beleis

13 ina's

=) ==

If you choose this option, and if there are no multisector groups for this Nucleator
protocol stored in the document, an error window opens to alert you.

ThEre are e redsckor greapein thia

i

Otherwise, a window opens that allows you to select from any existing Nucleator
protocols in the document.
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Tip: Holding down the OPTION when choosing Estimate Volume By
Nucleator in Isotropic, Random Sections... in the Stereology Menu will
automatically preselect this OPEN button.
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Notice the contour drawn to remind you of the volume of reference. This is handy
if there are several protocols stored in the document.

T - This first column (T) indicates the Type of Multisector Group. It should show
N for Nucleator.

Name- The second column is the name assigned to it when the multisector group
was made.

#MS - The third column indicates the number multisectors in the group.

Info - The fourth column is the information assigned to it when the multisector
group was made.

Select the multisector group to reopen and presSalat button to continue
counting with that group. Press t@ancelbutton to dismiss the window and
cancel any selection. Or press thfo button to see more information. Both
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Volume by Nucleator in Isotropic, Random Sections

theNameandInformation can be edited. PressiAgcept will store the

changes. Pressirgancel will dismiss the window without storing any
changes.
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Nucleator Control If a multisector group is selected and opened for counting, live video is turned on.
Window If this is the first time the multisector group is being opened, the thickness of the
disector must be entered in the following window.

B b B KN (il

[14

Once the thickness is specified, another window prompts for you to focus on the
top of the tissue section.

Focus on the top of the tissue section. This will be the
FORBIDDEN plane.

Click READY when ready, or CANCEL to stap sterealogy.

Cancel ] l Ready ]l
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After the top is specified, the following window opens.
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This is theNucleator Protocol (Isotropic, Random Sections) Controlvindow
from which the probe is controlled. There are various components to this

window.

1. Disectors- The disectors for the current multisector that the microscope stage
are located in the only scrolling field on this window.
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Of these disectors, the disectolftiics is the current disector. The current
disector is the one that the microscope is focused on. Of the two planes of a
disector, the microscope focuses on the reference plane. This is indicated in
the column labelled Z. The selected disector is the disector which is
highlighted in the highlight color. The selected disector and the current
disector are not necessarily the same, although in this example, they are.

Double clickingon a disector makes the selected disector the current disector.
The microscope stage will move to that new focus point, and the disector will
be displayed intalics.
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TheNamefor each disector is auto-generated when the multisector is made.
The first disector is namédebrbidden Planéecause the microscope focuses
on the first plane in the first disector, which by NeuroZoom convention, is the
forbidden plane. No data is usually counted in this plane. The subsequent
disectors are then named DS 1, DS 2, and so on.

Thelnfo field is blank initially for each disector. However, you can Option-
Double Clickon a disector and a dialog window opens for you to enter in new
information.
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Tip: Option Double Click on a disector to change its information.

Visibility of data can be controlled by clicking on the leftmost column
labelledV. A single click will toggle the visibility of all of the data for this
disector. This is particularly useful if there is a large concentration of data in
the multisectors, and they are visually collapsing on top of each other.
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Inclusion of data can be controlled by clicking on the column labetlesl

single click will toggle the inclusion of all of the data for this disector. Use
this to remove a disector completely from reports that are generated,
including any statistics generated for the multisector or the multisector group.
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The column labelle®ata showsNo if there is no data in the disector,as
if there is data.

2. Data Field - This shows the current multisector that the microscope stage is
located on, and whether it has been “analyzed” or not. When a multisector is
“analyzed”, NeuroZoom knows how to treat its data for generating reports
and statistics. For example, an unanalyzed multisector is not used in
generating reports before the experiment is over, because there may be more
data to enter. The total number of multisectors in the group is also shown. The
current structure selected in the mapping window is then displayed, along
with the number tallied for this structure for both the current multisector and
the current disector.

Multiple structures may be estimated simultaneously with the Nucleator
probe. However, only the current structure’s totals are shown in the data field.

All data are estimated for mean volume by using\theleator tool (see the
chapters orstereologyin theUser Guide Manualto understand how to
estimate structure mean volume using this tool. Also see the section in this
manual on th&lucleator tool). TheMapping Window Info window will

show information on the current structure that is being estimated. If there are
two or more analyzed multisectors in the group Mésganceand the

Standard Deviatiotfior the number estimates among the multisectors are
expressed in thelapping Window Info window. The multisector total and

the disector total are also displayed for the current structure.
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When the tool closes the current data object and the volume is calculated for that
data structure, the volume is displayed inMspping Window Info window.
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Several control buttons in ti@ontrol window perform actions on the
multisectors.

3. Report - pressing this button generates a report and displays it in a separate
window.
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The report can be closed by presddune, printed to the selected printer by
pressingPrint, or saved to a Text file by pressifigve....In this window, the

end of the report shows each structure estimated for number in this
experiment and lists the total count (n), the density of the structure expressed
as n pepd and the variance and standard of the structure among the
multisectors. This is zero unless at least two multisectors have been marked as
“analyzed”. Following this are the mean volume estimates, the variance, and
the standard deviation for each structure.

4. New Disector- pressing th&lew DSbutton creates a new disector for the
current multisector. The position of the disector is immediately adjacent to the
current disector. The thickness of the disector is the same as all other
disectors, and is the number first specified when this multisector group was
made. However, if the option is held down wiNgw DSis pressed, a
window opens for you to enter in a new disector thickness value in microns.
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B b IS Enesd (il

If New DSis pressed and the current multisector has already been marked as
analyzed, a window opens to alert you to this fact.
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PressCancelto dismiss the window and to not create a new disector. Press
Yesto indicate that the new disector will be added to the bottom of the
multisector, and will push the multisector stack downward to incorporate the
new thickness of this new disector. The multisector will then be marked as
“unanalyzed”.

Delete Disector- TheDelete DSbutton is enabled only if the last disector in
the multisector is the current disector. Pressing this button deletes the current
disector completely from the multisector.

Alert: The CURRENT disector is deleted, not the SELECTED disector. The
current disector is always displayed in Italics. Please note this difference
between the two.

A window opens alerting you to certain conditions if this is the last disector.
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If the current disector contains the forbidden disector (meaning also it is the
last disector in the multisector), you need to refocus on the top of the
multisector again to begin estimating again for this multisector.

Focus on the top of the tissue section. This will be the
FORBIDDEN plane.

Click READY when ready, or CANCEL to stop sterealogy.

If you press orCancel the last disector without its data is reattached to the
multisector. This is not a serious problem, because generally you do not
estimate data when on the forbidden plane.
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If you pressReady, the current position of the microscope stage is read from
the controller, and two disectors are made. The first disector contains the
forbidden plane at the current focus you indicated. The second disector
contains the first permitted plane. NeuroZoom automatically moves to the
first permitted plane of the second disector, and makes that one the current
disector.

If the current disector being deleted is not the last disector, the next to last
disector then becomes the current disector after deletion.

454

Reference



Volume by Nucleator in Isotropic, Random Sections

6. Delete Data- pressing th®elete Databutton will delete all data from the
current disector. Similar to the previous command, this acts on the current, not
the selected disector. If there is no data in the current disector, an error

window opens.
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If it does contain data, a warning window opens.
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Only the data are deleted. The planes and their location are not affected. You
can continue estimating data directly into this disector.

7. Previous Multisector - pressing th@rev MS button moves the microscope
stage to the previous multisector for this group. This movement wraps around,
so if you are currently on the first multisector, the last multisector is selected.
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If this is a new multisector being visited, and a first plane has not been
specified, NeuroZoom will ask you to focus on the first plane of the first
disector.

Focus on the top of the tissue section. Thiz will be the
FORBIDDEN plane.

Click READY when ready, or CANCEL to stap sterealogy.

PresReadyand the current microscope stage location will be read as the first
plane of the first disector. PreSancelto dismiss the window, and cancel the
multisector move command. The last used multisector will be moved back
into location.

The Data field updates to show the current multisector. The Disector list also
updates to show the disectors in this multisector. The last disector in this
multisector becomes the current disector. The microscope focuses on the
permitted plane of this disector.

Next Multisector - pressing th&lext MS button moves the microscope stage
to the next multisector for this group. This movement wraps around, so if you
are currently on the last multisector, the first multisector is selected.
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If this is a new multisector being visited, and a first plane has not been
specified, NeuroZoom will ask you to focus on the first plane of the first
disector.
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Focus on the top of the tissue section. Thiz will be the
FORBIDDEN plane.

Click READY when ready, or CANCEL to stap sterealogy.

Cancel ] | Ready ]l

PresReadyand the current microscope stage location will be read as the first
plane of the first disector. PreSancelto dismiss the window, and cancel the
multisector move command. The last used multisector will be moved back
into location.

The Data field updates to show the current multisector. The Disector list also
updates to show the disectors in this multisector. The last disector in this
multisector becomes the current disector. The microscope focuses on the
permitted plane of this disector.

Multisector - this is a popup menu showing all the multisectors in this group.
You can select any of them and NeuroZoom automatically goes to that
multisector. The menu indicates whether a multisector has been analyzed or
not. The current multisector is preceded with a checkmark.
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If this is a new multisector being visited, and a first plane has not been
specified, NeuroZoom will ask you to focus on the first plane of the first
disector.

Focus on the top of the tissue section. This will be the
FORBIDDEN plane.

Click READY when ready, or CANCEL to stop sterealogy.

PresReadyand the current microscope stage location will be read as the first
plane of the first disector. PreSancelto dismiss the window, and cancel the
multisector move command. The last used multisector will be moved back
into location.

10. Analyzed - checking this button marks the current multisector as”analyzed”.
This makes the multisector eligible for calculations involving global volumes
and counts, such as when generating reports.
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When a multisector has been marked as “analyzed”, and you uncheck the box
to mark it as “unanalyzed” again, a warning window opens.

& BotiEw ke Rt rmied i e om0l 1 md o i
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The counting plane of the last disector in this multisector is used as the
bottom of the multisector. If the tissue liasomplete stainingthis counting

plane may not be the true bottom of the multisector. In this Cgmimn-Click

on theAnalyzed checkbox. A window opens asking you to focus on the true
bottom of the tissue section. This plane will then be used as the bottom and all
volumes will be extrapolated to this plane. Note that the density of the
structures if it is being calculated, remains the same regardless of
extrapolation.

Focus on the battom plane of the tissue. This focus plane
wi11 be used as a new bottomn to extrapolate a nesw volume.

This extrapolation is required if stain penetration does
not extend all the way through the tissue. The
extrapolation indicates the true bottom of the tissue.

Cancel ] l Ready ]l

If the plane you specify as the bottom is above the counting plane of the last
disector of this multisector, an error window opens, and the stage moves back
to the last known position.

Error: The bottomn you specified is above than

& the counting plane of the 1ast disector of this
multizector. The Z position is being moved

back to the last counting plane.
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The bottom cannot be above the last counting plane, otherwise data will be
excluded from the calculations. If a disector needs to be deleted, use the
Delete DShutton to delete the disector completely.

11.

12. Help - If the Help button on the keyboard is pressddelp window opens
displaying some helpful comments for this protocol.
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13. Moving to the Data’s Disector- In theMapping window, control-double-
clicking on object that belongs to the current multisector focuses the
microscope stage to the data’s disector. A warning window opens asking for
confirmation.

Ficai the i on | s ol sarior cawkad rd v Bl s o b sok?

Pressresto move the stage to the disector holding that data. That disector
then becomes the current disector. P@ascelto dismiss the window
without moving the stage or changing disectors.
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If you control-double-click on an object that is in the current disector, a
warning window opens.

! T dmckr for 1 mkckd shjet ol resly

in Mam

Alert: Be sure to have theelectionwool selected from thlapping Tools
window in order to control-double-click on it. Otherwise, you will only put a
new data point on top of what you are clicking on.
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Delete Existing Delete an existing multisector group for estimating numbers using a Nucleator
Multisector Group protocol.
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If you choose this option, and if there are no multisector groups for this Nucleator
protocol stored in the document, an error window opens to alert you.

ThEre are e redsckor greapein thia

i

Otherwise, a window opens that allows you to select from any existing Nucleator
protocols in the document.
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Notice the contour drawn to remind you of the volume of reference. This is handy
if there are several protocols stored in the document.

T - This first column indicates the Type of Multisector Group. It should show N
for Nucleator.

Name- The second column is the name assigned to it when the multisector group
was made.

#MS - The third column indicates the number multisectors in the group.

Info - The fourth column is the information assigned to it when the multisector
group was made.

Select the multisector group to delete and presBéhete button to delete
that group. Press ti@ancelbutton to dismiss the window and cancel any
selection. Or press thefo button to see more information. Both tame
andInformation can be edited. PressiAgcept will store the changes.
PressingCancelwill dismiss the window without storing any changes.
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When deleting a group, a confirmation window opens warning that the deletion is
permanent and cannot be undone.

Faidy ie deiais ihe oeiscisd HeLTiSELTER
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Presdeleteto delete the group, or preSancelto dismiss the window without
any changes.
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Info on Existing Get information by reports on existing multisector groups for estimating numbers
Multisector Group using a Nucleator protocol.
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If you choose this option, and if there are no multisector groups for this Nucleator
protocol stored in the document, an error window opens to alert you.

ThEre are e redsckor greapein thia

i

Otherwise, a window opens that allows you to select from any existing Nucleator
protocols in the document.
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Notice the contour drawn to remind you of the volume of reference. This is handy
if there are several protocols stored in the document.

+ - This first column may be toggled on and off by pressing the mouse in this
column. Toggling on selects the group for a report. Multiple selections may be
made in this manner to report on more than one multisector group at one time.

T - This second column indicates the Type of Multisector Group. It should show
N for Nucleator.

Name - The third column is the name assigned to it when the multisector group
was made.

#MS - The fourth column indicates the number multisectors in the group.

Info - The fifth column is the information assigned to it when the multisector
group was made.

Select the multisector groups to report on and presRdpert button to report
on that group. Press ti@ancel button to dismiss the window and cancel any
selection. Or press thefo button to see more information. Both thame and
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Information can be edited. PressiAgcept will store the changes. Pressing
Cancelwill dismiss the window without storing any changes.
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Multiple group reporting opens multiple report windows. A report window shows
the same information as generating a report when conducting the experiment.
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Multiset inr Group Aepoid for Metiealor Analysis
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Volume by Rotator in Vertical Sections

Volume by Rotator in Vertical Sections

Opened by:

* Estimate Volume By Rotator in Vertical Sections... in Stereology menu

TheVolume By Rotator in Vertical Sectionswindow, for lack of a better name,
is a choice window. From this you are to select one of four options to proceed
with estimating volumes.
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Information on what this probe accomplishes and the four options are presented.

* New- make a new multisector group to begin a new analysis on estimating
the mean volume of some structure

* Open- open an existing multisector group for additional data entry or
analysis

* Delete- delete an existing multisector group from the document
* Info - get information on an existing multisector group

Choose one of the options my pressing the mouse button the radio button. The
radio button will highlight indicating that it is selected. Priésseptto continue
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with the process, or pre€ancelto dismiss this window with no options or
changes made to the document.
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New Multisector Group

Make a new multisector group for estimating mean volume using a Rotator
protocol.
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If you choose this option, and if you do not have at least one contour created and
selected in the mapping window, an error window opens indicating that at least
one selected contour is needed to represematinene of reference

carkar & repreEn e salars of relreee

i Forry e Eed o oek] ol el eencineed

You also need one line object, drawn parallel tovéiréical axisof the tissue
section. This line object needs to be selected or else an error window opens. The
same error window will open if more than one line object is selected.
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Go back and use the mapping tools to create a closed contour around the volume
of reference, and a line drawn parallel to the vertical axis. When you have done
so, select them both, chodsstimate Volume By Rotator in Vertical

Sections..in theStereologymenu again, and selédew and preséccept A

new window opens.
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This window is theNew Rotator Systematic Sampling Groupvindow. All of
the parameters to create a multisector group for a Rotator analysis are entered
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here. The multisectors are calculated on a systematic random sample through the
selected contour. Only those multisectors that intersect the contour will be
presented. Disectors are created in those multisectors in which the estimates are
places for cell volume estimates.

Fraction (Percent of Enter the fraction that is desred for the Rotator analysis. For example, if you want

Area) to estimate counts of cells in 10% of the contour volume, enter 10. The default is
10%. Please refer to the mandkduroZoom Stereologfor more specific
information on this value.

Tissue Thickness|f) Enter the mean tissue thickness in microns for this section. This can be measured
with theMeasure Mean Tissue Thicknestool located in thénalysis submenu
of theModules menu.

Counting Frame Size This is a button that opens a window from which to adjust the size of the counting
frame. The current frame size is displayed in the field to its left.

Confiqure Counding Frame

Choose th Coariing Frune e Popup and select
format fa =] = <]« | [ @as percentage
the frame——{1 B st vass md megps (g .
Enter width and
Phkn iy sty Haight
parametey faua a0 - height in microns
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for permittedl ——- [coc = | [ Dm===]: | permitted edges in
edyges e e _ frame
Choose colo —— i+ [ca= | il Z5==~=] = |—1—— Choose width of
for forbidden forbidden edges in
edge | Canca i | prlg | frame 9

The size of the counting frame may be enteredpgsaentagef the screen size,

or as an absolute width and height in microns. The major difference between the
two techniques is that a percentage will always ensure that the counting frame fits
in the mapping window regardless of thas objectivaised. However, you

cannot switch lens objectives in the middle of a stereology experiment using the

counting frame because the absolute size of the frame would change.
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When you enter the size @bsolute micronghe displayed size of the counting
frame in the mapping window will change as you change the lens objective. The
frame will always adjust to the absolute width and height entered. However, the
problem here is that the size of the counting frame may exceed the size of the
mapping window with lower power objectives. If so, NeuroZoom will alert you.

In all cases of stereology, you cannot change the lens objectives once the
experiment is underway. However, one method of entering in the size may be
more appropriate than the other, depending on how you go about the business of
setting up the stereology experiment. You choose the method which best suits
your needs. Please also refer to the chapte®&earneologyin theUser Guide

Manual and theReference Manuamore information.

When choosing the width and height as a percentage, press and hold on the width
or height button. A menu pops up for selectons from 2 to 98%.
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Froma wishi oy qp 0 o windew wichh

Press and hold on tt@&olor button for thepermitted and forbidden colaré
popup menu shows the color choices.
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Name and Info

Sk Pyl Figey Lirg Coler

Press and hold on tAdicknessbutton for thepermitted and forbidden
thicknessesA popup menu shows the choices from 1 to 6. 6 is thickest.

Sk Frfriicier, Plgra Lisy Thichrays

ol k-

Press on thApply button to see the changes. Pres€ancelto dismiss the
window and cancel any changes you made with this window. Reespt to
dismiss the window and to store the changes made with this window.

Enter the name and information for this multisector group. The default name is
the structure name of the contour that is selected when this window was opened.
Press and hold on ttgtructure Popup menu button to get a list of all the

structures for this mapping window and select one for the name. You can also
enter in any other name you desire.

When all parameters are entered,Ntake button is enabled. Pre€ancelto
dismiss the window and not make the multisector group. Rtaks to make the
multisector group.
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Volume by Rotator in Vertical Sections

If the counting frame is too large to accurately place a group of multisectors over
the selected contour representing the volume of reference, a window opens
displaying this error.

Errorinpalenlstines T Trass rag b
T 1len i karasd sres

Once the multisector group has been made successfully, a window opens
presenting the option of starting the stereology session immediately on this new

group.
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PresdNo to close window and return to the Mapping window. Presto
continue immediately to the Nucleator analysis on this multisector group.

AnsweringYesis the same as opening an existing multisector group for analysis.
This is presented in the next session.
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Open Existing Open an existing multisector group for estimating numbers using a Rotator
Multisector Group protocol.
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If you choose this option, and if there are no multisector groups for this Rotator
protocol stored in the document, an error window opens to alert you.

ThEre are e redsckor greapein thia
A

Otherwise, a window opens that allows you to select from any existing Rotator
protocols in the document.
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Tip: Holding down the OPTION when choosing Estimate Rotator By
Nucleator in Vertical Sections... in the Stereology Menu will automatically
preselect this OPEN button.
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Notice the contour drawn to remind you of the volume of reference. This is handy
if there are several protocols stored in the document.

T - This first column (T) indicates the Type of Multisector Group. It should show
R for Rotator.

Name- The second column is the name assigned to it when the multisector group
was made.

#MS - The third column indicates the number multisectors in the group.

Info - The fourth column is the information assigned to it when the multisector
group was made.

Select the multisector group to reopen and presSalat button to continue
counting with that group. Press tGancelbutton to dismiss the window and
cancel any selection. Or press thfo button to see more information. Both
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theNameandinformation can be edited. PressiAgcept will store the

changes. Pressirgancelwill dismiss the window without storing any
changes.
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Rotator (Isotropic, If a multisector group is selected and opened for counting, live video is turned on.
Random Sections) If this is the first time the multisector group is being opened, the thickness of the
Control Window disector must be entered in the following window.

B b B KN (il

[14

Once the thickness is specified, another window prompts for you to focus on the
top of the tissue section.

Focus on the top of the tissue section. This will be the
FORBIDDEN plane.

Click READY when ready, or CANCEL to stop sterealogy.
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After the top i

s specified, the following window opens.
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This is theRotator Protocol (Vertical Sections) Controlwindow from which
the probe is controlled. There are various components to this window.

1. Disectors- The disectors for the current multisector that the microscope stage

are located in the only scrolling field on this window.
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Of these disectors, the disectoltiaics is the current disector. The current
disector is the one that the microscope is focused on. Of the two planes of a
disector, the microscope focuses on the reference plane. This is indicated in
the column labelled Z. The selected disector is the disector which is
highlighted in the highlight color. The selected disector and the current
disector are not necessarily the same, although in this example, they are.

Double clickingon a disector makes the selected disector the current disector.
The microscope stage will move to that new focus point, and the disector will
be displayed irtalics.
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TheNamefor each disector is auto-generated when the multisector is made.
The first disector is namédebrbidden Planéecause the microscope focuses
on the first plane in the first disector, which by NeuroZoom convention, is the
forbidden plane. No data is usually counted in this plane. The subsequent
disectors are then named DS 1, DS 2, and so on.

Thelnfo field is blank initially for each disector. However, you can Option-
Double Clickon a disector and a dialog window opens for you to enter in new
information.
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Tip: Option Double Click on a disector to change its information.

Visibility of data can be controlled by clicking on the leftmost column
labelledV. A single click will toggle the visibility of all of the data for this
disector. This is particularly useful if there is a large concentration of data in
the multisectors, and they are visually collapsing on top of each other.
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Inclusion of data can be controlled by clicking on the column labetlesl

single click will toggle the inclusion of all of the data for this disector. Use
this to remove a disector completely from reports that are generated,
including any statistics generated for the multisector or the multisector group.
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The column labelle®ata showsNo if there is no data in the disector,Xas
if there is data.

Data Field - This shows the current multisector that the microscope stage is
located on, and whether it has been “analyzed” or not. When a multisector is
“analyzed”, NeuroZoom knows how to treat its data for generating reports
and statistics. For example, an unanalyzed multisector is not used in
generating reports before the experiment is over, because there may be more
data to enter. The total number of multisectors in the group is also shown. The
current structure selected in the mapping window is then displayed, along
with the number tallied for this structure for both the current multisector and
the current disector.

Multiple structures may be estimated simultaneously with the Rotator probe.
However, only the current structure’s totals are shown in the data field.

All data are estimated for mean volume by usingRbtator tool (see the
chapters orstereologyin theUser Guide Manualo understand how to

estimate structure mean volume using this tool. Also see the section in this
manual on th&®otator tool). TheMapping Window Info window will show
information on the current structure that is being estimated. If there are two or
more analyzed multisectors in the group, ¥adanceand theStandard
Deviationfor the number estimates among the multisectors are expressed in
theMapping Window Info window. The multisector total and the disector

total are also displayed for the current structure.
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When the tool closes the current data object and the volume is calculated for that
data structure, the volume is displayed inMspping Window Info window.
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Several control buttons in ti@ontrol window perform actions on the
multisectors.

4. Report - pressing this button generates a report and displays it in a separate
window.
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The report can be closed by presddune, printed to the selected printer by
pressingPrint, or saved to a Text file by pressifigve....In this window, the

end of the report shows each structure estimated for number in this
experiment and lists the total count (n), the density of the structure expressed
as n pepsd and the variance and standard of the structure among the
multisectors. This is zero unless at least two multisectors have been marked as
“analyzed”. Following this are the mean volume estimates, the variance, and
the standard deviation for each structure.

New Disector- pressing th&lew DSbutton creates a new disector for the
current multisector. The position of the disector is immediately adjacent to the
current disector. The thickness of the disector is the same as all other
disectors, and is the number first specified when this multisector group was
made. However, if the option is held down wiNgw DSis pressed, a

window opens for you to enter in a new disector thickness value in microns.
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If New DSis pressed and the current multisector has already been marked as
analyzed, a window opens to alert you to this fact.
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PressCancelto dismiss the window and to not create a new disector. Press
Yesto indicate that the new disector will be added to the bottom of the
multisector, and will push the multisector stack downward to incorporate the
new thickness of this new disector. The multisector will then be marked as
“unanalyzed”.

Delete Disector- TheDelete DSbutton is enabled only if the last disector in
the multisector is the current disector. Pressing this button deletes the current
disector completely from the multisector.

Alert: The CURRENT disector is deleted, not the SELECTED disector. The
current disector is always displayed in Italics. Please note this difference
between the two.

A window opens alerting you to certain conditions if this is the last disector.
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If the current disector contains the forbidden disector (meaning also it is the
last disector in the multisector), you need to refocus on the top of the
multisector again to begin estimating again for this multisector.

Focus on the top of the tissue section. This will be the
FORBIDDEN plane.

Click READY when ready, or CANCEL to stop sterealogy.

Cancel ] l Ready ]l

If you press orCancel the last disector without its data is reattached to the
multisector. This is not a serious problem, because generally you do not
estimate data when on the forbidden plane.

Fesllnchirg tha dizeciar, b (e dlaars
& ol el sl el

If you pressReady, the current position of the microscope stage is read from
the controller, and two disectors are made. The first disector contains the
forbidden plane at the current focus you indicated. The second disector
contains the first permitted plane. NeuroZoom automatically moves to the
first permitted plane of the second disector, and makes that one the current
disector.

If the current disector being deleted is not the last disector, the next to last
disector then becomes the current disector after deletion.
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8. Delete Data- pressing th®elete Databutton will delete all data from the
current disector. Similar to the previous command, this acts on the current, not
the selected disector. If there is no data in the current disector, an error

window opens.
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If it does contain data, a warning window opens.
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Only the data are deleted. The planes and their location are not affected. You
can continue estimating data directly into this disector.

9. Previous Multisector - pressing th@rev MS button moves the microscope
stage to the previous multisector for this group. This movement wraps around,
so if you are currently on the first multisector, the last multisector is selected.

i ry beck o 1l i moHisctar
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10.

If this is a new multisector being visited, and a first plane has not been
specified, NeuroZoom will ask you to focus on the first plane of the first
disector.

Focus on the top of the tissue section. Thiz will be the
FORBIDDEN plane.

Click READY when ready, or CANCEL to stap sterealogy.

Cancel ] | Ready ]l

PresReadyand the current microscope stage location will be read as the first
plane of the first disector. PreSancelto dismiss the window, and cancel the
multisector move command. The last used multisector will be moved back
into location.

The Data field updates to show the current multisector. The Disector list also
updates to show the disectors in this multisector. The last disector in this
multisector becomes the current disector. The microscope focuses on the
permitted plane of this disector.

Next Multisector - pressing th&lext MS button moves the microscope stage
to the next multisector for this group. This movement wraps around, so if you
are currently on the last multisector, the first multisector is selected.

Goirg beck o e Tirsk rdlH meker

A

If this is a new multisector being visited, and a first plane has not been
specified, NeuroZoom will ask you to focus on the first plane of the first
disector.
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11.

Focus on the top of the tissue section. Thiz will be the
FORBIDDEN plane.

Click READY when ready, or CANCEL to stap sterealogy.

PresReadyand the current microscope stage location will be read as the first
plane of the first disector. PreSancelto dismiss the window, and cancel the
multisector move command. The last used multisector will be moved back
into location.

The Data field updates to show the current multisector. The Disector list also
updates to show the disectors in this multisector. The last disector in this
multisector becomes the current disector. The microscope focuses on the
permitted plane of this disector.

Multisector - this is a popup menu showing all the multisectors in this group.
You can select any of them and NeuroZoom automatically goes to that
multisector. The menu indicates whether a multisector has been analyzed or
not. The current multisector is preceded with a checkmark.
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If this is a new multisector being visited, and a first plane has not been
specified, NeuroZoom will ask you to focus on the first plane of the first
disector.

Focus on the top of the tissue section. This will be the
FORBIDDEN plane.

Click READY when ready, or CANCEL to stop sterealogy.

Cancel ] l Ready ]l

PresReadyand the current microscope stage location will be read as the first
plane of the first disector. PreSancelto dismiss the window, and cancel the
multisector move command. The last used multisector will be moved back
into location.

12. Analyzed - checking this button marks the current multisector as”analyzed”.
This makes the multisector eligible for calculations involving global volumes
and counts, such as when generating reports.
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When a multisector has been marked as “analyzed”, and you uncheck the box
to mark it as “unanalyzed” again, a warning window opens.
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The counting plane of the last disector in this multisector is used as the
bottom of the multisector. If the tissue liasomplete stainingthis counting

plane may not be the true bottom of the multisector. In this Cgmimn-Click

on theAnalyzed checkbox. A window opens asking you to focus on the true
bottom of the tissue section. This plane will then be used as the bottom and all
volumes will be extrapolated to this plane. Note that the density of the
structures if it is being calculated, remains the same regardless of
extrapolation.

Focus on the battom plane of the tissue. This focus plane
wi11 be used as a new bottomn to extrapolate a new wolume.

This extrapolation is required if stain penetration does
not extend all the way through the tissue. The
extrapolation indicates the true bottom of the tissue.

If the plane you specify as the bottom is above the counting plane of the last
disector of this multisector, an error window opens, and the stage moves back
to the last known position.

multizector. The Z position is being moved
back to the last counting plane.

Error: The bottomn you specified is above than
& the counting plane of the 1ast disector of this
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13.

The bottom cannot be above the last counting plane, otherwise data will be
excluded from the calculations. If a disector needs to be deleted, use the
Delete DShutton to delete the disector completely.

14. Help - If the Help button on the keyboard is pressddelp window opens

15.

displaying some helpful comments for this protocol.
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16. Moving to the Data’s Disector- In theMapping window, control-double-

Ficdi the wha on | ol i okl nd v bl s o b sot?

clicking on object that belongs to the current multisector focuses the
microscope stage to the data’s disector. A warning window opens asking for
confirmation.

Pressresto move the stage to the disector holding that data. That disector
then becomes the current disector. P@mscelto dismiss the window
without moving the stage or changing disectors.
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If you control-double-click on an object that is in the current disector, a
warning window opens.
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Alert: Be sure to have theelectionwool selected from thlapping Tools
window in order to control-double-click on it. Otherwise, you will only put a
new data point on top of what you are clicking on.
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Delete Existing Delete an existing multisector group for estimating numbers using a Nucleator
Multisector Group protocol.
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If you choose this option, and if there are no multisector groups for this Rotator
protocol stored in the document, an error window opens to alert you.

ThEre are e redsckor greapein thia

i

Otherwise, a window opens that allows you to select from any existing Rotator
protocols in the document.

Reference 495



Pl ik 2 10 g

(TR
ek a raRiyscher groap o delerky

T |Fune | = i Iua-
[ |n.uru-m:- IEBE e

I_I'.ur:rll I_H-I L-rbl-l-

Notice the contour drawn to remind you of the volume of reference. This is handy
if there are several protocols stored in the document.

T - This first column indicates the Type of Multisector Group. It should show R
for Rotator.

Name- The second column is the name assigned to it when the multisector group
was made.

#MS - The third column indicates the number multisectors in the group.

Info - The fourth column is the information assigned to it when the multisector
group was made.

Select the multisector group to delete and presBéhete button to delete
that group. Press ti@ancelbutton to dismiss the window and cancel any
selection. Or press thefo button to see more information. Both thame
andInformation can be edited. PressiAgcept will store the changes.
PressingCancelwill dismiss the window without storing any changes.
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When deleting a group, a confirmation window opens warning that the deletion is
permanent and cannot be undone.
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Presdeleteto delete the group, or preSancelto dismiss the window without
any changes.
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Info on Existing Get information by reports on existing multisector groups for estimating numbers
Multisector Group using a Rotator protocol.
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If you choose this option, and if there are no multisector groups for this Rotator
protocol stored in the document, an error window opens to alert you.
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i

Otherwise, a window opens that allows you to select from any existing Rotator
protocols in the document.
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Notice the contour drawn to remind you of the volume of reference. This is handy
if there are several protocols stored in the document.

+ - This first column may be toggled on and off by pressing the mouse in this
column. Toggling on selects the group for a report. Multiple selections may be
made in this manner to report on more than one multisector group at one time.

T - This second column indicates the Type of Multisector Group. It should show
R for Rotator.

Name - The third column is the name assigned to it when the multisector group
was made.

#MS - The fourth column indicates the number multisectors in the group.

Info - The fifth column is the information assigned to it when the multisector
group was made.

Select the multisector groups to report on and presRdpert button to report
on that group. Press ti@ancel button to dismiss the window and cancel any
selection. Or press thefo button to see more information. Both thame and

Reference

499



Information can be edited. PressiAgcept will store the changes. Pressing
Cancelwill dismiss the window without storing any changes.
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Multiple group reporting opens multiple report windows. A report window shows
the same information as generating a report when conducting the experiment.
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Volume by Rotator in Isotropic, Random Sections

Volume by Rotator in Isotropic, Random
Sections

Opened by:

Estimate Volume By Rotator in Isotropic, Random Sections... in Stereology
menu

The Volume By Rotator in Isotropic, Random Sectionsvindow, for lack of a
better name, is a choice window. From this you are to select one of four options
to proceed with estimating volumes.
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Information on what this probe accomplishes and the four options are presented.

New - make a new multisector group to begin a new analysis on estimating
the mean volume of some structure

Open - open an existing multisector group for additional data entry or
analysis

Delete- delete an existing multisector group from the document
Info - get information on an existing multisector group
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Choose one of the options my pressing the mouse button the radio button. The
radio button will highlight indicating that it is selected. Presseptto continue

with the process, or pre€ancelto dismiss this window with no options or
changes made to the document.
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New Multisector Group

Make a new multisector group for estimating mean volume using a Rotator
protocol.
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If you choose this option, and if you do not have at least one contour created and
selected in the mapping window, an error window opens indicating that at least
one selected contour is needed to represematinene of reference
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Go back and use the mapping tools to create a closed contour around the volume
of reference. When you have done so, select them both, dastirsate Volume

By Rotator in Isotropic, Random Sections..in theStereologymenu again, and
selectNew and pressccept A new window opens.
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This window is theNew Rotator Systematic Sampling Groupvindow. All of

the parameters to create a multisector group for a Rotator analysis are entered
here. The multisectors are calculated on a systematic random sample through the
selected contour. Only those multisectors that intersect the contour will be
presented. Disectors are created in those multisectors in which the estimates are
places for cell volume estimates.

Fraction (Percent of Enter the fraction that is desred for the Rotator analysis. For example, if you want
Area) to estimate counts of cells in 10% of the contour volume, enter 10. The default is
10%. Please refer to the mantiuroZoom Stereologfor more specific
information on this value.

Tissue Thickness|f) Enter the mean tissue thickness in microns for this section. This can be measured
with theMeasure Mean Tissue Thicknestool located in thénalysis submenu
of theModules menu.
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Counting Frame Size

This is a button that opens a window from which to adjust the size of the counting
frame. The current frame size is displayed in the field to its left.

Confiqure Counding Frame

Choose th Conting Fr e it Popup and select
format fa [=] + | | aspercentage
the frame——{1 B st vass s meps (g .
Enter width and
plamhie W Sooisty Helght
parametey ) a0 - height in microns
Choose colo Prrraitnd Eiged Choose width of
for permittedl —— - [coc = | [ Dm===]: | permitted edges in
edyes e s frame
Choosg colo —f+ [cac~] M =====]: | Choose width of
for forbidden forbidden edges in

edge | Cancad r | HDDI! | !huu-l'

frame

The size of the counting frame may be enteredpgsantagef the screen size,

or as an absolute width and height in microns. The major difference between the
two techniques is that a percentage will always ensure that the counting frame fits
in the mapping window regardless of thas objectivaised. However, you

cannot switch lens objectives in the middle of a stereology experiment using the
counting frame because the absolute size of the frame would change.

When you enter the size @absolute micronghe displayed size of the counting
frame in the mapping window will change as you change the lens objective. The
frame will always adjust to the absolute width and height entered. However, the
problem here is that the size of the counting frame may exceed the size of the
mapping window with lower power objectives. If so, NeuroZoom will alert you.

In all cases of stereology, you cannot change the lens objectives once the
experiment is underway. However, one method of entering in the size may be
more appropriate than the other, depending on how you go about the business of
setting up the stereology experiment. You choose the method which best suits
your needs. Please also refer to the chapteBteneologyin theUser Guide

Manual and theReference Manuamore information.

When choosing the width and height as a percentage, press and hold on the width
or height button. A menu pops up for selectons from 2 to 98%.
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Press and hold on tt@&olor button for thepermitted and forbidden colaré
popup menu shows the color choices.
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Name and Info

Sk Pyl Figey Lirg Coler

Press and hold on tAdicknessbutton for thepermitted and forbidden
thicknessesA popup menu shows the choices from 1 to 6. 6 is thickest.

Sk Frfriicier Plgra Lisy Thichrays

ol k-

Press on thApply button to see the changes. Pres€ancelto dismiss the
window and cancel any changes you made with this window. Reespt to
dismiss the window and to store the changes made with this window.

Enter the name and information for this multisector group. The default name is
the structure name of the contour that is selected when this window was opened.
Press and hold on ttgtructure Popup menu button to get a list of all the

structures for this mapping window and select one for the name. You can also
enter in any other name you desire.

When all parameters are entered,Ntake button is enabled. Pre€ancelto
dismiss the window and not make the multisector group. Rtaks to make the
multisector group.
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If the counting frame is too large to accurately place a group of multisectors over
the selected contour representing the volume of reference, a window opens
displaying this error.

Errorinpalenlstines T Trass rag b
T 1len i karasd sres

Once the multisector group has been made successfully, a window opens
presenting the option of starting the stereology session immediately on this new

group.

D [l i wnnd b ket M earkr sl §adn in thdi
e Fan il g §rogs w7

=/ )

PresdNo to close window and return to the Mapping window. Presto
continue immediately to the Nucleator analysis on this multisector group.

AnsweringYesis the same as opening an existing multisector group for analysis.
This is presented in the next session.
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Open Existing Open an existing multisector group for estimating numbers using a Rotator
Multisector Group protocol.
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If you choose this option, and if there are no multisector groups for this Rotator
protocol stored in the document, an error window opens to alert you.

ThEre are e redsckor greapein thia

i

Otherwise, a window opens that allows you to select from any existing Rotator
protocols in the document.
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Tip: Holding down the OPTION when choosing Estimate Volume By Rotator
in Isotropic, Random Sections... in the Stereology Menu will automatically
preselect this OPEN button.

Pl ik 2 0 g
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Notice the contour drawn to remind you of the volume of reference. This is handy
if there are several protocols stored in the document.

T - This first column (T) indicates the Type of Multisector Group. It should show
R for Rotator.

Name- The second column is the name assigned to it when the multisector group
was made.

#MS - The third column indicates the number multisectors in the group.

Info - The fourth column is the information assigned to it when the multisector
group was made.

Select the multisector group to reopen and presSalat button to continue
counting with that group. Press t@ancelbutton to dismiss the window and
cancel any selection. Or press thfo button to see more information. Both
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Rotator (Isotropic,
Random Sections)
Control Window

theNameandInformation can be edited. PressiAgcept will store the

changes. Pressirgancel will dismiss the window without storing any
changes.
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If a multisector group is selected and opened for counting, live video is turned on.
If this is the first time the multisector group is being opened, the thickness of the
disector must be entered in the following window.

B b B KN (il

[14

Once the thickness is specified, another window prompts for you to focus on the
top of the tissue section.

Focus on the top of the tissue section. This will be the
FORBIDDEN plane.

Click READY when ready, or CANCEL to stap sterealogy.

Cancel ] l Ready ]l
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After the top is specified, the following window opens.
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This is theRotator Protocol (Isotropic, Random Sections) Controlvindow
from which the probe is controlled. There are various components to this
window.

1. Disectors- The disectors for the current multisector that the microscope stage
are located in the only scrolling field on this window.
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Of these disectors, the disectolftiics is the current disector. The current
disector is the one that the microscope is focused on. Of the two planes of a
disector, the microscope focuses on the reference plane. This is indicated in
the column labelled Z. The selected disector is the disector which is
highlighted in the highlight color. The selected disector and the current
disector are not necessarily the same, although in this example, they are.

Double clickingon a disector makes the selected disector the current disector.
The microscope stage will move to that new focus point, and the disector will
be displayed intalics.
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TheNamefor each disector is auto-generated when the multisector is made.
The first disector is namédebrbidden Planéecause the microscope focuses
on the first plane in the first disector, which by NeuroZoom convention, is the
forbidden plane. No data is usually counted in this plane. The subsequent
disectors are then named DS 1, DS 2, and so on.

Thelnfo field is blank initially for each disector. However, you can Option-
Double Clickon a disector and a dialog window opens for you to enter in new
information.
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Tip: Option Double Click on a disector to change its information.

Visibility of data can be controlled by clicking on the leftmost column
labelledV. A single click will toggle the visibility of all of the data for this
disector. This is particularly useful if there is a large concentration of data in
the multisectors, and they are visually collapsing on top of each other.
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Inclusion of data can be controlled by clicking on the column labetlesl

single click will toggle the inclusion of all of the data for this disector. Use
this to remove a disector completely from reports that are generated,
including any statistics generated for the multisector or the multisector group.

] il b Pl | W b il i ol m

[ #] # | rhrms | P | 2 e . . .

o T g Single click in the +

[ ot 2 s - | g column to toggle

4 inclusion of the data in

1 .

Carrawd FFirsotar -H5 | - 55 fofil matiseciors in Shir s the selected disector
_lr|'_r'__| _'_'""_'_l_'-_l : ik Lo
bt 2 | Dabviw b | eww 1| Al M7 | E

The column labelle®ata showsNo if there is no data in the disector,as
if there is data.

2. Data Field - This shows the current multisector that the microscope stage is
located on, and whether it has been “analyzed” or not. When a multisector is
“analyzed”, NeuroZoom knows how to treat its data for generating reports
and statistics. For example, an unanalyzed multisector is not used in
generating reports before the experiment is over, because there may be more
data to enter. The total number of multisectors in the group is also shown. The
current structure selected in the mapping window is then displayed, along
with the number tallied for this structure for both the current multisector and
the current disector.

Multiple structures may be estimated simultaneously with the Rotator probe.
However, only the current structure’s totals are shown in the data field.

All data are estimated for mean volume by usingRbtator tool (see the
chapters orstereologyin theUser Guide Manualto understand how to

estimate structure mean volume using this tool. Also see the section in this
manual on th&otator tool). TheMapping Window Info window will show
information on the current structure that is being estimated. If there are two or
more analyzed multisectors in the group, Vaganceand theStandard
Deviationfor the number estimates among the multisectors are expressed in
theMapping Window Info window. The multisector total and the disector

total are also displayed for the current structure.
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When the tool closes the current data object and the volume is calculated for that
data structure, the volume is displayed inMspping Window Info window.
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Several control buttons in ti@ontrol window perform actions on the
multisectors.

3. Report - pressing this button generates a report and displays it in a separate
window.
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The report can be closed by presddune, printed to the selected printer by
pressingPrint, or saved to a Text file by pressifigve....In this window, the

end of the report shows each structure estimated for number in this
experiment and lists the total count (n), the density of the structure expressed
as n pepd and the variance and standard of the structure among the
multisectors. This is zero unless at least two multisectors have been marked as
“analyzed”. Following this are the mean volume estimates, the variance, and
the standard deviation for each structure.

New Disector- pressing th&lew DSbutton creates a new disector for the
current multisector. The position of the disector is immediately adjacent to the
current disector. The thickness of the disector is the same as all other
disectors, and is the number first specified when this multisector group was
made. However, if the option is held down wiNgw DSis pressed, a

window opens for you to enter in a new disector thickness value in microns.
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If New DSis pressed and the current multisector has already been marked as
analyzed, a window opens to alert you to this fact.
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PressCancelto dismiss the window and to not create a new disector. Press
Yesto indicate that the new disector will be added to the bottom of the
multisector, and will push the multisector stack downward to incorporate the
new thickness of this new disector. The multisector will then be marked as
“unanalyzed”.

Delete Disector- TheDelete DSbutton is enabled only if the last disector in
the multisector is the current disector. Pressing this button deletes the current
disector completely from the multisector.

Alert: The CURRENT disector is deleted, not the SELECTED disector. The
current disector is always displayed in Italics. Please note this difference
between the two.

A window opens alerting you to certain conditions if this is the last disector.

Reference

519



Thi n el e b g rend] g arberied daschnr, Hbhin i Hhe
diteciar with 1 ot ke plass, g reol rekxedon
e bap womin, Fodi can Hran wiart seding inosba cais sl n
L

== 2B

|

If the current disector contains the forbidden disector (meaning also it is the
last disector in the multisector), you need to refocus on the top of the
multisector again to begin estimating again for this multisector.

Focus on the top of the tissue section. This will be the
FORBIDDEN plane.

Click READY when ready, or CANCEL to stop sterealogy.

If you press orCancel the last disector without its data is reattached to the
multisector. This is not a serious problem, because generally you do not
estimate data when on the forbidden plane.

Fesllnchirg tha dizeciar, b (e dlaars
& ol el sl el

If you pressReady, the current position of the microscope stage is read from
the controller, and two disectors are made. The first disector contains the
forbidden plane at the current focus you indicated. The second disector
contains the first permitted plane. NeuroZoom automatically moves to the
first permitted plane of the second disector, and makes that one the current
disector.

If the current disector being deleted is not the last disector, the next to last
disector then becomes the current disector after deletion.
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7. Delete Data- pressing th®elete Databutton will delete all data from the
current disector. Similar to the previous command, this acts on the current, not
the selected disector. If there is no data in the current disector, an error

window opens.
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If it does contain data, a warning window opens.
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Only the data are deleted. The planes and their location are not affected. You
can continue estimating data directly into this disector.

8. Previous Multisector - pressing th@rev MS button moves the microscope
stage to the previous multisector for this group. This movement wraps around,
so if you are currently on the first multisector, the last multisector is selected.

i ry beck o 1l i moHisctar
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If this is a new multisector being visited, and a first plane has not been
specified, NeuroZoom will ask you to focus on the first plane of the first
disector.

Focus on the top of the tissue section. Thiz will be the
FORBIDDEN plane.

Click READY when ready, or CANCEL to stap sterealogy.

PresReadyand the current microscope stage location will be read as the first
plane of the first disector. PreSancelto dismiss the window, and cancel the
multisector move command. The last used multisector will be moved back
into location.

The Data field updates to show the current multisector. The Disector list also
updates to show the disectors in this multisector. The last disector in this
multisector becomes the current disector. The microscope focuses on the
permitted plane of this disector.

Next Multisector - pressing th&lext MS button moves the microscope stage
to the next multisector for this group. This movement wraps around, so if you
are currently on the last multisector, the first multisector is selected.

Goirg beck o e Tirsk rdlH meker

A

If this is a new multisector being visited, and a first plane has not been
specified, NeuroZoom will ask you to focus on the first plane of the first
disector.
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10.

Focus on the top of the tissue section. Thiz will be the
FORBIDDEN plane.

Click READY when ready, or CANCEL to stap sterealogy.

Cancel ] | Ready ]l

PresReadyand the current microscope stage location will be read as the first
plane of the first disector. PreSancelto dismiss the window, and cancel the
multisector move command. The last used multisector will be moved back
into location.

The Data field updates to show the current multisector. The Disector list also
updates to show the disectors in this multisector. The last disector in this
multisector becomes the current disector. The microscope focuses on the
permitted plane of this disector.

Multisector - this is a popup menu showing all the multisectors in this group.
You can select any of them and NeuroZoom automatically goes to that
multisector. The menu indicates whether a multisector has been analyzed or
not. The current multisector is preceded with a checkmark.

Reference

523



HE 1 L dagbryd ™ [=pecteral
¢ HE I L dspbped=m [apecieral
HEE

HE
HER
HEE
MET
HER
HEW
HE D
HE 11
M5 12
HEIE
HE 14
HE 18
HE5 18
H51T
HE e
HE 1™
HE I

If this is a new multisector being visited, and a first plane has not been
specified, NeuroZoom will ask you to focus on the first plane of the first
disector.

Focus on the top of the tissue section. This will be the
FORBIDDEN plane.

Click READY when ready, or CANCEL to stop sterealogy.

PresReadyand the current microscope stage location will be read as the first
plane of the first disector. PreSancelto dismiss the window, and cancel the
multisector move command. The last used multisector will be moved back
into location.

11. Analyzed - checking this button marks the current multisector as”analyzed”.
This makes the multisector eligible for calculations involving global volumes
and counts, such as when generating reports.

524 Reference



Volume by Rotator in Isotropic, Random Sections

When a multisector has been marked as “analyzed”, and you uncheck the box
to mark it as “unanalyzed” again, a warning window opens.
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The counting plane of the last disector in this multisector is used as the
bottom of the multisector. If the tissue liasomplete stainingthis counting

plane may not be the true bottom of the multisector. In this Cgmimn-Click

on theAnalyzed checkbox. A window opens asking you to focus on the true
bottom of the tissue section. This plane will then be used as the bottom and all
volumes will be extrapolated to this plane. Note that the density of the
structures if it is being calculated, remains the same regardless of
extrapolation.

Focus on the battom plane of the tissue. This focus plane
wi11 be used as a new bottomn to extrapolate a nesw volume.

This extrapolation is required if stain penetration does
not extend all the way through the tissue. The
extrapolation indicates the true bottom of the tissue.

Cancel ] l Ready ]l

If the plane you specify as the bottom is above the counting plane of the last
disector of this multisector, an error window opens, and the stage moves back
to the last known position.

Error: The bottomn you specified is above than

& the counting plane of the 1ast disector of this
multizector. The Z position is being moved

back to the last counting plane.
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The bottom cannot be above the last counting plane, otherwise data will be
excluded from the calculations. If a disector needs to be deleted, use the
Delete DShutton to delete the disector completely.

12.

13. Help - If the Help button on the keyboard is pressddelp window opens
displaying some helpful comments for this protocol.
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14.

15. Moving to the Data’s Disector- In theMapping window, control-double-
clicking on object that belongs to the current multisector focuses the
microscope stage to the data’s disector. A warning window opens asking for
confirmation.

Ficai the wha on | e ol earior ksl nd v Bl s o b sot?

Pressresto move the stage to the disector holding that data. That disector
then becomes the current disector. P@amscelto dismiss the window
without moving the stage or changing disectors.
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Volume by Rotator in Isotropic, Random Sections

If you control-double-click on an object that is in the current disector, a
warning window opens.

! T dmckr for 1 mkckd shjet ol resly

in Mam

Alert: Be sure to have theelectionwool selected from thlapping Tools
window in order to control-double-click on it. Otherwise, you will only put a
new data point on top of what you are clicking on.
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Delete Existing Delete an existing multisector group for estimating numbers using a Nucleator
Multisector Group protocol.

Rataboe Amaiygeie ar Aean boiues Ueing Olescboae in o tawatlaal iy
Random Bosplad Bl kizschore

Mgan Unlusy af callz iy astisabed wikth o Falaboe proba. Tha =ally oma
£ iwd ol sl Giesobore Beak oFs EgbeRaRio Foredol ooepied orodard O
rpwci Fiwd vwolume of raference. Tha sulbizechors oo oeerlop e
Eeravdar | mE ar il ool Tres seil bosoborr ord geepsd LogEiiee (ks a
=l Lipecbor group

Choap Epw i enhy 0 ram sl lisecier groue for 8 ras senliois

Thozm Bpan 2 open 2 amizking sl tische grop I bBgin & omtims
o arelligel e

Cresses Bwiets Lo dElebE 3 &l ebing il bl be gee

Cresses Info b gk IArfeesatlon on g salebing sl bl esabse e

1) b
1D Dy
L
13 ina'e

=) ==

If you choose this option, and if there are no multisector groups for this Rotator
protocol stored in the document, an error window opens to alert you.

ThEre are e redsckor greapein thia

i

Otherwise, a window opens that allows you to select from any existing Rotator
protocols in the document.
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Notice the contour drawn to remind you of the volume of reference. This is handy
if there are several protocols stored in the document.

T - This first column indicates the Type of Multisector Group. It should show R
for Rotator.

Name- The second column is the name assigned to it when the multisector group
was made.

#MS - The third column indicates the number multisectors in the group.

Info - The fourth column is the information assigned to it when the multisector
group was made.

Select the multisector group to delete and presBéhete button to delete
that group. Press ti@ancelbutton to dismiss the window and cancel any
selection. Or press thefo button to see more information. Both tame
andInformation can be edited. PressiAgcept will store the changes.
PressingCancelwill dismiss the window without storing any changes.
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When deleting a group, a confirmation window opens warning that the deletion is
permanent and cannot be undone.
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Presdeleteto delete the group, or preSancelto dismiss the window without
any changes.
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Info on Existing Get information by reports on existing multisector groups for estimating numbers
Multisector Group using a Rotator protocol.
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If you choose this option, and if there are no multisector groups for this Rotator
protocol stored in the document, an error window opens to alert you.

ThEre are e redsckor greapein thia

i

Otherwise, a window opens that allows you to select from any existing Rotator
protocols in the document.
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Notice the contour drawn to remind you of the volume of reference. This is handy
if there are several protocols stored in the document.

+ - This first column may be toggled on and off by pressing the mouse in this
column. Toggling on selects the group for a report. Multiple selections may be
made in this manner to report on more than one multisector group at one time.

T - This second column indicates the Type of Multisector Group. It should show
R for Rotator.

Name - The third column is the name assigned to it when the multisector group
was made.

#MS - The fourth column indicates the number multisectors in the group.

Info - The fifth column is the information assigned to it when the multisector
group was made.

Select the multisector groups to report on and presRdpert button to report
on that group. Press ti@ancel button to dismiss the window and cancel any
selection. Or press thefo button to see more information. Both thame and
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Volume by Rotator in Isotropic, Random Sections

Information can be edited. PressiAgcept will store the changes. Pressing
Cancelwill dismiss the window without storing any changes.
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Multiple group reporting opens multiple report windows. A report window shows
the same information as generating a report when conducting the experiment.
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chapTER5 3D Mapping Windows

All the windows in NeuroZoom are opened by activating a menu command. In
this chapter, all of the 3D Mapping windows in NeuroZoom will be detailed.

* See the chapters @tereology Windowsor specific information on the
stereology windows.

* See the chapters dtapping Windowsfor specific information on the 2D
windows.

* See the chapters @D Visualizationfor basic information on using 3D
visualization windows.

Please be sure to read the previous chaptdtamus to understand fully how
these windows are opened.

Reference 535



3D Mapping Windows

3D Window

Theinitial view of the 3D modeé centered around the data bounds or data
bounding box and scaled appropriately to show all the data without distortion.
The coordinate axes are oriented in the same way as in the mapping windows:
positive X to the right, positive Y to the bottom and positive Z away from the
user. The origin of this coordinate system is equal to the center of the data
bounds.

Theinitial view of the 3D modet centered around the data bounds or data
bounding box and scaled appropriately to show all the data without distortion.
The coordinate axes are oriented in the same way as in the mapping windows:
positive X to the right, positive Y to the bottom and positive Z away from the
user. The origin of this coordinate system is equal to the center of the data
bounds.
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3D Window

The 3D mapping window is where a 3D model generated from the data in a 2D
mapping window is displayed.

Opened by:

* 3D button in the View palette
e 3D View of the 3D submenu of the Modules menu
e 3D View of the 3D menu
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3D Mapping Windows
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The display of the model is controlled by various 3D tools. See the sec@n on
Tools Windowfor more information.
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Orthogonal Window

Orthogonal Window
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3D Mapping Windows

Top View Side View

Front View 3D View

TheTop, SideandFront Views show the orthographic projection of the 3D
model into the plane perpendicular to the direction of the y, x and z axis
respectively. Th&D View shows either a one point perspective projection or an
orthographic parallel projection of the 3D model onto the front plane (parallel to
the z direction) that upon initialization will look exactly like the Front View if the
type of camera selected is Orthographic. Note that the 3D View will change as
the 3D Tools are used to move through the 3D model.

The 3D mapping window is where a 3D model generated from the data in a 2D
mapping window is displayed.

Opened by:

* Orthogonal Views of the 3D submenu of the Modules menu
* Orthogonal Views of the 3D menu

The display of the model is controlled by various 3D tools. See the sectsin on
Tools Windowfor more information.
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3D Tools Window

Picking Tool

3D Tools Window

The 3D Toolswindow is used to change the way a model displays.

Opened by:

¢ 3D Tools Window in Views menu

The position of this window remains fixed to its last location for all subsequent
openings until NeuroZoom exits. This makes it easy to place the window to a

new location.

The control buttons on this palette act as a push buttons. The currently selected
tool is the one with its button shown as pressed.Pitlkeing Tool is currently
selected in the following figure. To select another tool, click once on that tool to

make it active

B’ Picking Tool
;a Zoom Tool
gﬁ] Rotate Tool

Translate Tool
E Target Tool
The details of each tool follows.
3|
[m
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3D Mapping Windows

Zoom Tool

Press this button to toggle tRecking tool. This tool is used to select 3D objects
in the 3D window. When thRicking tool is the current tool, the cursor is a blue
3D arrow

£

Moving the cursor over objects changes the color of the cursor from blue to red
when directly over an object. TRB® Window Info window shows information
about the object in th€urrent 3D Location, Data andStructure fields. The
Current 3D Location shows the real coordinates of the cursor in microns. The
contents of this field are only valid when the cursor is on an object.

Pressing the mouse button when the cursor is on an object selects the object. The
object will change to the highlighted color. Information about the selected object
will be displayed on a text window when the opt@bject Info is selected from

the3D menu.

9
9
Press this button to toggle tAeom tool. This tool is used to zoom the 3D model

in and out. This tool has a popup menu associated with it. Holding down the
mouse button on the tool button displays the menu.
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3D Tools Window

D *® Foom In
coorn Out
Enter Zoorn Waloe
Feszet

A
A2

When theZoom tool is the current tool, the cursor is the 3D magnifying glass
with a plus or minus sign on it, depending on the current zoom mode.

W —o o — i
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Clicking the cursor anywhere in the 3D window zooms in or zooms out the entire
model by 100%, with the location of the cursor as the anchor poinBrhe
Window Info window updates to show the current zoom factor in the
Magnification field. A zoom factor can also be entered manually by selecting the
menu itemEnter Zoom Value from the tool popup menu.

Option clicking the mouse performs the opposite effect. If the current mode is
Zoom In, option clicking will zoom out. If the current mode if Zoom Out, option
clicking will zoom in.

The current zoom mode can be changed by selecting theZoodeIn or
Zoom Out from the tool popup menu. The cursor always shows the current zoom
mode.

Selecting the menu iteResetfrom the tool popup menu sets the zoom factor
back to 1.

By The Way: Zooming doesn't change the orthographic views of the model.
This views remain unchanged because they serve as a reference when
navigating through the model.
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3D Mapping Windows

Rotation Tool

&
&

Press this button to toggle tRetation tool. This tool is used to rotate both the
3D model and the point of view around the XYZ axes. This tool has a popup
menu associated with it. Holding down the mouse button on the tool button
displays the menu.
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When theRotation tool is the current tool, the cursor is a 3D blue curved arrow.

|

To use this tool, hold down the mouse button while dragging in the 3D window.
The model rotates with the cursor. The value of the current axis of rotation is
displayed in the Axis of Rotation field of tB® Window Info window. If the

axes are visible, the current axis of rotation is displayed in the highlighted color.
The specific rotation axis is selected from the tool popup menu. Modifier keys
change the current selection of the axis of rotation:

<control key> - rotates about the X axis
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3D Tools Window

<option key> - rotates about the Y axis
<command key> - rotates about the Z axis

The rotation angle about the Y and Z axis is proportional to the mouse movement
in the horizontal direction. The rotation angle about the X axis is proportional to
the mouse movement in the vertical direction.

Selecting the menu iteResetfrom the tool popup menu resets all the angles

back to their initial values such that the model appears unrotated. It also resets the
center of rotation back to the center of the model. Changing the center of rotation
is discussed in th&nchor tool.

There are two modes when rotating a model. Both are set frovietlie menu.

16. Rotate Relative to Model
17. Rotate Relative to Camera

If the menu itenRotate Relative to Modelis checked, rotating the model is
equivalent to rotating an imaginary camera about the model. The scene represents
the image that is viewed through that camera. This imaginary camera is also
equivalent to an observer looking at the model from a certain distance. The axes
and the model appears rotated.

If the menu itenRotate Relative to Cameras checked, rotating the model is
equivalent to spinning the model about the axes in the camera coordinate system.
The camera remains fixed while the model is rotated.

If the menu itemAuto Rotate is checked, the model rotates as long as the mouse
button is depressed. The speed and direction of the rotation is proportional to the
mouse distance and direction from the location where the button was initial
depressed.

By The Way: The Rotation tool and other navigational tools affect only the
way the 3D model is displayed on the screen. It doesn't affect the real
coordinates of the data.
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3D Mapping Windows

Translation Tool
]
[=

Press this button to toggle tfenslation tool. This tool is used to translate the
model in the horizontal and vertical directions.

This tool has a popup menu associated with it. Holding down the mouse button
on the tool button displays the menu.
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When theTranslation tool is the current tool, the cursor is a hand (grab) cursor.

G

To use this tool, press and hold the mouse button in the 3D window. A small
square will appear in the location where the button was depressed. While the
mouse button is still down, move the mouse around in the horizontal and vertical
directions. A rubber band line from the initial location to the current location is
drawn as a feedback. Release the mouse button to translate the model to the new
location.

546 Reference



3D Tools Window

Select menu iterBhow Controlsfrom theTranslation tool popup menu to open
the Translation window. This window controls the model movements via
directional buttons.

T Trailvks

+
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¥

SeeNeuroZoom ReferencenTranslation window for more information on
how to use this window.

To translate the model to its original position, select the menuResatfrom

the tool popup menu. This resets the model back to the center of the 3D window.
The magnification factor is reset back to 1 to ensure the visibility of the model.
Rotation angles are not changed.

By The Way: The Translation tool and other navigational tools, only affects
the way the 3D model is displayed on the screen. It doesn't affect the real
coordinates of the data.

Anchor Tool

Press this button to toggle thachor tool. This tool is used to change the center
of rotation. The center of rotation acts as an anchor for the Rotation tool. Only a
specific object in the model can be selected as a new anchor. Whethioe

tool is the current tool, the cursor is a green 3D crosshair cursor.
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3D Mapping Windows

¥ 3

Moving the cursor over objects changes the color of the cursor from green to red
when directly over an object. TI3® Window Info window shows the object in

the Current 3D Location, Data, andStructure fields. TheCurrent 3D

Location shows the real coordinates of the cursor in microns. The contents of
this field are only valid when the cursor is on an object.

Pressing the mouse button while on an object changes the center of rotation to the
location on the object, and sets the new anchor. The real coordinates of the new
center are shown in tt@enter of Rotation field of the3D Window Info

window. Note that the anchor may be fine-tuned to any position on the object.
Zoom up to higher magnification if needed.

If the axes are visible, they are drawn at the current anchor. The model will rotate
around the new anchor. The anchor doesn't affect the origin of the coordinate
system.

By The Way: The anchor tool is particularly helpful when viewing the model
at a high magnification. In this case, if fRetation tool is used and the

center of rotation is out of sight, perhaps far away from the current location,
the model will probably disappear at the slightest cursor movement. To avoid
this, change the center of rotation to any object that is visible at the current
magnification before rotating.
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View Locations Window

View Locations Window

Different views of the model are obtained after rotating, translating, or zooming
the model. The parameters that define a view (rotation angle, magnification,
translation, center of rotation, etc.) can be stored at any time. Restoring the
parameters recreates the view.

TheView Locations window is used to store locations of the 3D model.

Opened by:

¢ View Locations Window in Views menu

The position of this window remains fixed to its last location for all subsequent
openings until NeuroZoom exits. This makes it easy to place the window to a
new location.

Selectview Locations from theViews menu to open this window.
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Pressing th&tore button stores a view. A dialog opens asking for information
about the view.
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3D Mapping Windows

This information helps identify the view. The current value of the center of
rotation is shown as a reference. PresOebutton to accept the view. The
newly stored view is added to the scrollable list of\tteev Locations window.
The column namedype indicates if the view was saved from a standard 3D
view or an Orthogonal view.

To restore a view, select the view from the list and pres&thEo button. The
model will be rendered with the restored view parameters.

To remove a view, select the view from the list and presRéhneovebutton. The
view will be removed from the list. This has no effect on the currently displayed
model.

To change the description of a view, select the view from the list and press the
Info button. The same information window will open. Enter the new information
and pres©K to accept the changes,@ancelto dismiss the window without
changing the information.
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3D Window Info Window

3D Window Info Window

The 3D Window Info window shows the origin of the 3D coordinate system
which is equal to the center of the data bounds, the current center of rotation
which initially is equal to the origin, the current axis of rotation, the view
magnification or zoom factor, the camera type, the current scale in use as
microns/pixel, the current 3D location of the cursor in microns, the current mouse
location in pixels and information of the current selected data and its structure.

Opened by:

¢ 3D Info Window in Views menu

The position of this window remains fixed to its last location for all subsequent
openings until NeuroZoom exits. This makes it easy to place the window to a
new location.
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3D Mapping Windows

Lights Window

Toggles thd.ights window. This window can be used to edit some of the
attributes of the light sources in the light group that provide illumination for the
objects in the 3D model. For 3D windows with four views (Orthogonal View), the
light group associated with each view is the same. Changing the light sources
with orthogonal views affects all the views displayed in that window.

Opened by:

* Lights Window in Views menu

The position of this window remains fixed to its last location for all subsequent
openings until NeuroZoom exits. This makes it easy to place the window to a
new location.

There are currently three predefined light sources in the light group associated
with the current 3D window:

1. ambient light
2. point light
3. directional light

To edit these lights, use thaghts popup menu and select the light type that you
want to edit. The attributes that can be edited for the selected light are displayed
in the light pane area of the window. The definition of the lights is currently very
limited. New lights can not be added to the light group and the location and
direction of the predefined lights can not be changed either. This is not a
QuickDraw™ 3D limitation.

TheLights window has also a message area where information about the
window fields is displayed. Moving the cursor across the fields of the window
displays information about the field where the cursor is on in this message area.

Press th®one button to dismiss this window. Changes are applied in real time.
The current 3D window is updated as changes are made. Pr&€tetbutton
to undo the changes made to the last light object selected.
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Lights Window

1. Ambient Light - An ambient light is a light that is applied equally
everywhere in the scene, providing a flat, uniform light. All attributes of the
predefined ambient light source can be edited and are shown in the light pane.
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* Light On - Use this check button to toggle the ambient light on and off.

* Light Color - Click on this button to select the ambient light color. The
current ambient light color is shown in the field located to the right.

* Brightness- This field displays the current value of the ambient light
intensity. Use the scroll bar right next to it to change the light intensity.

2. Point Light - There is only one predefined point light source in the light
group associated with the current 3D window. A point light is a light source
that emits rays of light in all directions from a specific location. The point
light is placed in the center of the 3D model and away from it in the z
direction. The location of the point light can not be currently edited and new
point light sources can not be added to light group.
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3D Mapping Windows
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The illumination that a point light contributes to a surface depends on the
light intensity and color together with the orientation of the surfaces and its
distance from the light source. A point light can suffer attenuation, in which
objects closer to the light source receive more illumination than objects
farther away.

All the attributes of the predefined point light source that can be edited are
shown in the light pane.

* Light On - Use this check button to toggle the point light on and off.

* Light Color - Click on this button to select the point light color. The current
point light color is shown in the field located to the right.

* Brightness - This field displays the current value of the ambient light
intensity. Use the scroll bar right next to it to change the light intensity.

* Cast Shadows - Use this check button to toggle the cast shadows attribute of
the light on and off.
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Lights Window

Attenuation - Use this popup menu to select the attenuation type for the point
light. The current value of the atenuation type is displayed on the field right
next to the popup menu. The attenuation type determines how quickly the
intensity of a light changes as a function of the distance of the illuminated
object from the light source.

None - The intensity of the light is not affected by the distance from the
illuminated object.

Inverse Distance - The intensity of the light is inversely proportional to the
distance from the illuminated object.

Inverse Distance Squared - The intensity of the light is inversely proportional
to the square of the distance from the illuminated object.

. Directional Light - There is only one predefined directional light source in

the light group associated with the current 3D window. A directional light is a
light source that emits infinite parallel rays of light in a specific direction.

The vector that specifies the direction of the predefined directional light can
not be currently edited and new directional light sources can not be added to
light group. The direction of the predefined directional light is equal to the z
direction.
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3D Mapping Windows
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All the attributes of the predefined directional light source that can be edited
are shown in the light pane.

* Light On - Use this check button to toggle the directional light on and off.

* Light Color - Click on this button to select the directional light color. The
current directional light color is shown in the field located to the right.

* Brightness - This field displays the current value of the directional light
intensity. Use the scroll bar right next to it to change the light intensity.

* The Cast Shadows check button is available for this light object.
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Translation Window

Translation Window

Select menu iterBhow Controlsfrom theTranslation tool popup menu to open
the Translation window. This window controls the model movements via
directional buttons.

Opened by:

* Show Controls from the Translation tool popup menu in the 3D Tools menu

The position of this window remains fixed to its last location for all subsequent
openings until NeuroZoom exits. This makes it easy to place the window to a
new location.

T Trailvks
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Press once or press and hold on one of the arrow keys to move the model in the
direction of the arrow. Use the scrollbar to increase or decrease the amount of
movement per button press. This amount is in pixels.

Note that the controls in thiganslation window can be used at anytime even
when the Translation tool is not the current tool.
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polygons 103

realistic renderep5

rotating relative to cameraos
rotating relative to model 05
setting the background col@0
shading99

showing the axis39

showing the bounding bo&9
smoothing96

wireframe rendereg5

3D Window Info window91
3D zoom tool542

enter zoom value43
reset543
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zoom in 543
Zoom out543

A

advanced settings of stage
controller 262

alignment correctiori94

analysis menwso

arbor tool 169

adding a sub-branch to the end of the

arbor 170

color by levels171

deleting segments71

deleting verticesl 73

edting vertices172

entering arborsL70

extending an arbot70

hiding all vertices172

hiding selected object verticag2

highlight primary branchL71

highlight terminal branchiL71

inserting verticesl73

make dendrogram71

normal structure colot71

popup menul70

showing all verticesl72

showing selected object vertice32
arbor with diameter tool 74

showing all verticesl78

showing selected object verticag7
arbors

tracing 278
auto moving the stage11

B
Background Images windowa21
Spatial Image Mappin@21

C
calculating the length of enclosed
contours8o
calculating the number of enclosed
points 81
calibration grid32
Camera Formats Devices wind@®g4
Cameras Devices windoa51
Cavalieri 371
Cavalieri Estimate of Volume Control
window (optical sections}8s
data field 389
deleting data390
grids 388
help 394
info on data391
options 391
report on data390

adding a sub-branch to the end of the Cavalieri Estimate of Volume Control

arbor 176
color by levels177
deleting segments$76
deleting verticesl78
editing diametersl76
editing vertices178
entering arborsl75
extending an arbot75
hiding all vertices178
hiding selected object verticas8
highlight primary branch.77
highlight terminal branch.77
inserting verticesL78
make dendrogram77
normal structure coloL76
popup menuL75

window (physical sections380
data field 382
deleting data383
grids 380
help 387
info on data383
options 384
report on data882

Cavalieri Grid

new for volume by point
counting 373

Cavalieri grid

delete existing for point counting by
Cavalieri 396

info on existing for point counting by
Cavalieri 399
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open existing for pointing counting
by Cavalieri 378
Cavalieri tool 180
clear command2
closed Bezier tooll65
convert Bezier curve to contoue6
deleting verticesl68
editing vertices167
entering Bezier curve$66
hiding all vertices167
hiding selected object verticds$7
inserting verticesl67
popup menul66
showing all verticesl67
showing selected object verticeg7
closed contour tool54
convert contour to Bezier curves6
convert contour to smooth Bezier
curve 156
delete segment$s5
deleting verticesl58
editing vertices157
enter contoursl55
hiding all vertices157
hiding selected object verticd$7
inserting verticesl57
popup menul55
showing all verticesl57
showing selected object vertices7
command key equivalent
communications of stage
controller 263
Communications Toolbox settings5
Configuration window247
configuring devicesl7
configuring structureg3
context sensitivity125
copy command1
counting frame73, 306, 407, 440, 473,
507
absolute micron$07, 408, 441, 474,
507
percentage307, 408, 441, 473, 507
permitted and forbidden color08,
409, 442, 475, 508

permitted and forbidden

thicknesses309, 410, 443, 476, 509

Counting Frame window’3
Create Montage windowgs, 244
creating 3D mesh from selected
objects 45
current mapping window.09
current structuret12
current window75
cut command21
cycloid
new for surface areass
open existing for surface are40
Cycloid Estimate of Surface Area
Control window (Optical
Sections)354
data field 355
deleting data3s6
grids 354
help 362
info on data357
options 357
report on data856
Cycloid Estimate of Surface Area
Control window (physical
sections)342
data field 344
deleting data346
grids 342
help 353
info on data346
options 347
report on data844
cycloid grid
color of grid 349, 358
configure appearanc#9, 358
delete existing group for surface
area363
info on existing group for surface
area366
intersections350, 359
resizing all grids351, 361
thickness of grid349, 359
cycloid tool 181
cycloids 333
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D
Data Type window27, 40, 215
drag and dro®16
Data window27, 218
coping 219
printing 219
reporting 219
showing totals219
Devices Category Popup butt@a7
dialog windows108
disector
delete 319, 420, 453, 486, 519
delete dataB20, 422, 455, 488, 521
moving to disector’'s data2s, 427,
460, 493, 526
new 318, 419, 452, 485, 518
document
close 6
close all 7
export 7
export map image
getting info 12
import 10
new 6
open6
password13
preferencesl7
restore preferences from fitd
save7
save as7
saving preferences to filzo

E

Edit menu21

enable data renderingg
export text file10

F

File menu6

filter popup menu189

Filters Devices window255

foreground applicatiors

fraction for FractionatoB06

Fractionator Protocol Control
window 314

data field316

disectors314

help 325

inclusion of data316

info for disector315

name for disectoB15

report on data817

visibility of data 315
fractionator systematic samplirgp3
frontmost active windowrs

G

GPIB
address265
board numbere6s
settings264

grab tool 133
grabbing 133
zooming 133

grabbing an imaga99

grid 119
adding a new sectiof52, 386
deleting the last sectioB52, 386
grid lines 119
grid toggle 189

Grid Setup windowa1, 120, 190
color popup menu90
thickness popup menw91

|
illumination 552
image
background images6
opening from file54
pasting from clipboard7
PICT 54
removing from list55
saving to file53
spatially mapping all imagess, 57
TIFF 54
image alignment tool 35
moving selected imagex3s
image size popup menio2
Imaging window26, 197
import text file 11
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initial view of the 3D modeb36

K
keyboard stages7

L
last overrided values3
layers 38
configuring 37
making a current layes8
Layers window38, 240
deleting a new layep41
making a new layep41
lens objective popup meniss
Lights window 552
ambient light553
directional light555
point light 553
line tool 143
editing vertices144
entering lines144
hiding all vertices144
hiding selected object verticegi4
popup menul43
show selected object verticag4
showing all vertices 44
live video toggle198
loadable moduleg6

M

Macintosh window typed07

main mapping window.11

manual move of stage to new

location 206

map area image SizEl6

Map menu24

Mapping 213

mapping grid30

Mapping Tools window24, 124
mapping tools popup menu5s

Mapping Window Info window26, 213

mean tissue thicknes®

Menubar3

message field 16

Microscope Setup windows, 185

microscope stage
automatically moving the stagb
create a montages
homing the stag®4, 210
ignoring the stage limit$5
moving the stage manuallg2
setting the stage limitg5
setting up the automatic stage
move 67
stage control$1
stage movement contro&v
storing stage locationg7
turning the joystick on/off60
turning the map scrollers on/o0
turning the stage on/of0
zeroing the stagé3
microscope stage controller
during tracing of arborg78
Microscopes Devices windowas0
Modules menu76
montage68
multisector 322, 424, 457, 490, 523
analyzed323, 425, 458, 491, 524
next 321, 423, 456, 489, 522
previous 321, 422, 455, 488, 521
multisector group305
delete existing for Fractionat@27
delete existing for Nucleator for
vertical sections429
delete existing for Nucleator in
isotropic, random section462
delete existing for rotator in
isotropic, random sections28
delete existing for rotator in vertical
sections495
info for Fractionator330
info on existing for Nucleator in
isotropic, random sectiorngss
info on existing for Nucleator in
vertical sectionst32
info on existing for rotator in
isotropic, random sections31
info on existing for rotator in vertical
sections498
making 309
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name and infa309

new for FractionatoB05

new for Nucleator in isotropic,
random sectiong39

new for Nucleator in vertical
sections405

new for rotator in isotropic, random
sections505

new for rotator in vertical
sections471

open existing for Fractionat@11

open existing for Nucleator in
isotropic, random section5s

open existing for Nucleator in
vertical sectionst12

open existing for rotator in isotropic,

random section$11
open existing for rotator in vertical
sections478

N
Name and Information field of
Configuration window248
New Cavalieri Volume Grid Group
window 374
beginning Z level375
bottom 376
distance between sectioB35
grid size 374
interval 376
name and infa375
number of sectiong74
top 376
video 376

New Cycloid Surface Area Grid Group

window 336
beginning Z level337
bottom 338
distance between sectioBs7
grid angle 336
grid size 336
interval 338
name and infa337
number of section837
physical or optical serial

sections336
top 338
video 338
New Nucleator Systematic Sampling
Group window 406, 440
fraction 407, 440
New Rotator Systematic Sampling
Group window472, 506
fraction 473, 506
name and info476, 509
new text document1
no Z controller262
Nucleator 403
Nucleator in isotropic, random
sections437
Nucleator Protocol (Isotropic,
Random Sections) Control
window 448
disectors448
inclusion of data450
visibility of data 449
Nucleator Protocol (Vertical Sections)
Control window 415
disectors415
inclusion of data417
visibility of data 416
Nucleator Protocol Control window
data Field417, 450
help 427, 460
report 418, 451
nucleator tool182
Number By Fractionator Systematic
Sampling window303

o
Objectives Devices windov256
objects
locking 36
unlocking 37
Objects menw4
one point perspective projectiare, 87,
540
open Bezier tooll59
convert Bezier curve to contou62
cutting Bezier curved61
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deleting verticesi64

editing vertices163

entering Bezier contours60

hiding all vertices163

hiding selected object verticds$3

inserting verticesl63

joining Bezier curvesl60

popup menul60

showing all verticesl63

showing selected object vertices3
open contour toolL49

convert contour to Bezier cunsl

convert contour to smooth Bezier

curve 151

delete segment$50

deleting verticesl53

editing vertices152

entering contourd50

extending a contout50

hiding all vertices152

hiding selected object vertica$2

inserting verticesl52

joining the endpoints of an open

contour 150

popup menul49

showing all verticesl52

showing selected object verticés2
open text document2
opening an image from fileo1
optical serial sections36, 374
orthographic parallel projection9,

87, 540

orthographic projectiory9, 87, 540
oval tool 145

editing vertices146

entering ovalsl46

hiding all vertices146

hiding selected object verticasié

popup menuL45

showing all verticesl46

showing selected object verticeg6

P

page setupls

palette windows108

paste commana@?2

paste special commarzp
pasting in PICT objectg2
physical serial section336, 374
point counting333, 371

point grid

configure appearancet7, 350, 359,
384, 392
intersections348, 351, 361, 385, 393

point tool 142

P

reference Window276

preference276

automatic behaviop76
always update stage position during

mapping 63, 206, 278
automatically hide 2D map window
floating palette277
automatically hide 3D map window
floating palette278
automatically save a backup of the
document277
automatically save
minutes 277
open microscope setup dialog when
opening a new map windoa78
copy/paste278
copy and drag objects in verbose
mode 279
copy PICT object of map window
when dragging or copying79
expand out multilines into vertices
when dragging or copying79
file I/O 280

every

overriding the view scalé1 export PICT as multiple
Ey Lmage%d objects 280
y keyboards2 imaging 281
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delete the previously grabbed
image 281

do not delete the previously grabbed
image 281

map packages1

create a map package whenever ob-
jects are dragged to the
desktop283

prompt for confirmation before
adding objects to documens2

mapping 3D window283

auto rotate286

axis of rotation285

background colorgé

camera285

double buffer286

image 285

polygon drawing284

polygons backfacing84

rotate relative t@285

shading 285

show axis286

show bounding box86

subdivision method86

surface smoothin@84

mapping window286

2D graphics rendering87
QuickDraw 287
QuickDraw with clipping287
QuickDraw  with overflow

checking 287
open background images
window 288

open data type windo288

open data window288

open imaging tools windov2gs

open info window288
open mapping tools windowss
open montage windov288
open stage controller windo2gs
open stage location windoaes
open stage movement controls
window 288
open stage tools windo&gs
open wiew tools window288
stage scroller289
mapping window - grid289
color and thicknes289
initial display 289
size 289
saving and reading@95
stage 290
auto-move frame color and

thickness291
focus scroll amoun91
horizontal scroll amoung90
starting X and Y margin limi290
starting Z margin limit290

vertical scroll amoun®90
stereology291
default fraction292

display multisector name in map
window 291
units 291
stereology - counting frame92
absolute size for counting

frame 292
forbidden edges color and
thickness293
percentage for counting fran&92
permitted edges color and
thickness293
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stereology - cycloid93
default angle for cycloid294
selected intersections color
thickness293
surface area grid
thickness293
stereology - point coun294
default size for grid294
grid color and thicknes294
selected intersections color
thickness294
warnings 295
confirmation dialog for
stage move29s
show popup information windows
on certain function®95

primary monitor3

print 15

printing the entire map6
progress ban16

color and

manual

Q

QuickDraw™ 3D
metafile exportd
saving a modeB7
viewing a metafile79

quitting the applicatior20

R
Random Number Generator
window 81
realigning data to image2
rectangle tool147
editing all vertices148
entering rectangle$48
hiding all vertices148
hiding selected object verticesi8
popup menul47
showing all vertices148
showing selected object verticegs
refresh

and

and

video 59
window 24
remove the current background
image 202
restoring a 3D views50
reverse axi60
reverse joystick262
rotator in isotropic, random
sections503
rotator in vertical sectiong69
Rotator Protocol (Isotropic, Random
Sections) Control windovs14
disectors514
inclusion of datas16
visibility of data 515
Rotator Protocol (Vertical Sections)
Control window 481
disectors481
inclusion of data483
visibility of data 482
Rotator Protocol Control window
data field483, 516
help 493, 526
report 484, 517
rotator tool 183

S
saving an image to fileoo
PICT format 200
TIFF format 200
Select Structures to Map windo288
selected objects
info 40
report 41
selecting a lens objective9
selecting all object23
selecting structures to mag2
selection tool127
changing structure typ&29
copying objects129
creating a 3D Model from selected
objects 130
creating mesh from selected
objects 130
deleting objectsl29
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double clicking objects.30
dragging objects to Finder29
editing objects130
exporting QuickDraw 3D metafile
from selected object$30

getting info on object429
getting report on object$29
locking and unlocking object$30
moving objects128
option-double clicking object$30
popup menul31
selecting Bezier curve$27
selecting image428

Set Stage Limits windove30
restore last limit230

show clipboard23

spatially mapping all images7

special menw4

stage clas®59

stage controller windovi205

stage controller57

Stage Controls windovg1, 224
amount 225
disable 7225
immediate checkbo®25
software joystick224
speed225

Stage Locations window7, 228

Stage menuw0

Stage Movement Controls windog7,

226
moving absolute227
moving relative227
stage scrollerd18
stage toggle204
Stage window26, 203
Stages Devices windo®57
staining
incomplete324, 426, 459, 492, 525
standard windows.08
stereology
Cavalieri 72
configuring the counting frame3
cycloids 71
estimating lengthr0

estimating number0
estimating surface arezl
estimating volumer1
Fractionator Systematic Samplirng
Nucleator in isotropic, random
sections72
Nucleator in vertical section®2
point counting71, 72
rotator in isotropic, random
sections72
rotator in vertical section32
showing all multisectorg2
showing multisector group3
Stereology menur0
stereology windows99
storing a 3D views49
Structure Configuration window32
deletion a new structur233
editing graphical attribute235
editing structure33
exporting structure234
importing dtructures235
making a new structure33
storing changeg37
structure field113
surface are&33
Surface Area by Cycloids/Point
Counting in Vertical Sections
window 333
surface meshts

T
text tool 23, 136

selecting a label37
Tissue Thickness windo\82
title bar 121
togglers117
translation tool popup menbs7
Translation windows57

U
undo command1

Vv
vertex tool 138
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deleting verticesi40 Z
editing vertices139 zero fiducial point64
hiding all vertices139 Zeroing the stage0s
hiding selected object verticads38 zoom tool 132
inserting verticesl39 zooming
opup menu138 entering a valuess
showing all verticesl38 full scale 36
showing selected object verticass in 34

vertical sections333 out 35

video

checking QuickTime VDIG58
grabbing an imagé&1
image size52
offscreens9
video only 59
video settings58
videoLon/off 51
view 267
scale by keyboar@74
scaling 269
shift by keyboard275
View Locations window91, 549
View window 25, 184
Views Devices window267
Views menu89
views of the 3D modeb49
virtual stage257
Volume By Nucleator in Isotropic,
Random Sections window37
Volume By Nucleator in Vertical
Sections window403
Volume by Point Counting (Cavalieri)
window 371
Volume By Rotator in Isotropic,
Random Sections windo&03
Volume By Rotator in Vertical Sections
window 469

W
Windows menu75, 109

X
XYZ scrollers toggle207
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