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This reference manual is intended to be a comprehensive reference to all of
functions and features of NeuroZoom. This manual is not intended to introdu
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 me
item is thoroughly discussed. As every window is produced by some action o
menu item, or from a window control that is produced by a menu item, every
function in NeuroZoom should be covered.
Reference 1
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Menubar

All of the menus in NeuroZoom are presented by the Macintosh Menu Mana
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 application
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
the front window.
Reference 3
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The following Menubar is available when a 3D Mapping window is open and
the front window. The File, Edit, Windows, and Modules menus are the same
from the 2D Mapping window. The Views menu is different from the Mapping
window.

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

Each menu will be discussed, and all of the menu items it contains detailed.
menu items perform a command when the mouse is moved over onto it and
released. This command may open a window, execute some code, or perfor
some action that may not be visible to you. Some menu items also have a 
Command key equivalent, whereby you can activate the command without us
the mouse by pressing its assigned Command key equivalent. For example,
pressing Command-S is equivalent to pulling the File menu down to the Save 
Document menu item.

Many of the menu items operate on the current mapping window. See the ch
on Mapping Windows for 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 consider
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 mapp
window.

Many of the menu item commands can be called from other NeuroZoom con
objects, such as buttons or popup menus in other windows. For example, th
4 Reference
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Grab Image menu item command can also be activated by the Grab Image 
button in the Imaging window. Each menu item command will indicate if there 
another method to activate its command.
Reference 5
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File Menu

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

New Map Command N Opens a new NeuroZoom document. The name starts with the w
Untitled, and a number that increments from 1, and is unique among all the 
opened documents of NeuroZoom.

Open Map... Command O A 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 mappin
window is brought to the foreground as the active window in NeuroZoom.

Close Map Command W Closes the current NeuroZoom mapping window and the docum
itself. This item is not enabled if no documents are opened, or if the front wind
is not a mapping window (floating palettes excluded).
6 Reference
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Close All Maps Closes all NeuroZoom mapping windows and their documents. This item is 
enabled if no documents are opened, or if the front window is not a mapping
window (floating palettes excluded).

Save Map Command S Saves the current NeuroZoom mapping window and its docume
If the document has not been previously saved, a standard file dialog opens
which to enter the name of the file for the document. If the document has be
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
opened, or if the front window is not a mapping window (floating palettes 
excluded). 

Save Map As... Saves the current NeuroZoom mapping window and its document to a new fi
standard file dialog opens in which to enter the name of the file for the docum
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 en
if no documents are opened, or if the front window is not a mapping window
(floating palettes excluded). 

Export Pops up a hierarchical menu for exporting data to other files formats.
Reference 7
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Export Map Image... Saves the current NeuroZoom mapping window to a file containing an image
the map. A standard file dialog opens in which to enter the name of the file fo
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 form

The image that is saved represents exactly what is seen in the mapping win
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 im
8 Reference
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is required, simply grab the image once, and the image itself will also be sav
the file along with mapping data. This item is not enabled if no documents a
opened, or if the front window is not a mapping window (floating palettes 
excluded). 

Export QuickDraw™ 
3D Metafile...

Saves mapping data from the current NeuroZoom mapping window to a 3DM
file. This file can be opened by any 3D application that supports this format (s
as NeuroZoom or SimpleText or any QuickDraw™ 3D application). A dialog 
appears asking for the objects to export.

Either the selected objects, if any, are exported, or all objects are exported. 
Choose by pressing on the appropriate selection and then press Accept. 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 t
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 appea
(the data will look different, of course). This item is not enabled if no docume
are opened, or if the front window is not a mapping window (floating palettes
excluded). 
Reference 9
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Export Text File... Saves mapping data from the current NeuroZoom mapping window to a TEX
file. This file is human readable and usable as a file exchange medium with 
software applications (or with NeuroZoom itself). A standard file dialog opens
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 o
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.

Import Pops up a hierarchical menu for importing data from other files.
10 Reference
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Import Text File 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. T
should be a file that is produced by the Export 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.

New Text Document Opens a new text document window that can accept keyboard entry. Use th
any notes, or as s simple word processing window. The window can be printe
pressing the Print  button, saved to a file by pressing the Save button, or closed by 
pressing the Done button.
Reference 11



 

Menus

    

dard 

  

 on the 

  

w. 

  

 

    

ting 
Open Text Document... Opens a text file and displays the contents in a text document window. A stan
file dialog opens from which to choose a file of type TEXT.

Get Info... Opens a window in which general information can be entered about this 
document. The species, age, sex, and information can be entered. Pressing
Save button will store this information into the document and close the windo
Pressing the Print  button will print a the information to the selected printer for
this computer. Pressing Cancel will close the window without saving the 
information. Opening this window again by reselecting Get 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 (floa
palettes excluded). 
12 Reference
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Password... Opens a window in which a password for the document may be entered. Th
item is not enabled if no documents are opened, or if the front window is not
mapping window (floating palettes excluded). Any document may be protect
with a password. The password is requested twice when opening a docume
window opens asking you to enter in the password twice. 
Reference 13
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Press Accept to accept the passwords. A message window opens indicating t
the password has been changed. The password is permanently stored when
document is next saved.

Enter the password
in this window for

the first time

Second field appears
in which you type the
same password again

Click  on Accept
to install the

password
14 Reference
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Opening a protected document asks for the password.

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

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

Print... Command P Prints 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. W
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,
are all printed. Only the visible contents of the mapping window are printed. 
the map extends beyond the boundaries of the mapping window, and you wa
print these invisible portions, select Print Entire Map...  from the File menu.
Reference 15
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Several window dialogs may appear depending on what is being displayed i
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
itself.

Press Print Grid  to print the grid only, or press Cancel to cancel the printing.

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

Print Entire Map... Prints the current mapping window to the chosen printer. This item is not ena
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 inclu
the non-visible portions of the mapping window should the data exceed the 
visible boundaries. The same conditions are test and presented in dialogs a
described in the section Print... from the File 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 requiri
lot of pages. 
16 Reference



  

File Menu
Press Print  to continue printing the entire document’s map. Press Cancel 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.

Preferences Pops up a hierarchical menu for controlling preferences for NeuroZoom.
Reference 17
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Preferences... Opens the Preferences window. 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 res
individually for each person. A standard file dialog opens from which to choos
file containing the preferences. Only NeuroZoom preference files will be 
displayed.
Reference 19
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Choose the correct preference file and press Open 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 
in.

Save to File... 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 e
the name of the Preference file. The default name of the file is Preference. 

Quit Command Q Quits NeuroZoom. Any opened and unsaved mapping windows 
presented with an option to save the document to a disk file. If no windows a
opened, or if no opened document has been modified, NeuroZoom will simp
quit.
20 Reference
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Edit Menu

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

Undo Command Z Some commands in NeuroZoom can be undone. If so, this men
item is enabled. Selecting it will undo the last action. For example, if selecte
mapped cells were deleted, selecting Undo will undelete the cells and redisp
them again. The label of this menu item may also change to reflect the parti
action that will be undone. In this deletion example, the menu would read Undo 
Delete, indicating that selecting it will undo the last deletion. This item is not 
enabled if there is nothing to undo.

Cut Command X Selected objects are copied to the Macintosh clipboard and the
cleared from the mapping window. Use this to move objects from one docum
to another. This item is not enabled if there are no selected objects. This act
can be undone by the Undo menu selection.

Copy Command C Selected objects are copied to the Macintosh clipboard with the
command. They are not cleared from the current mapping window. This item
not enabled if there are no selected objects.
Reference 21
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Alert: Objects copied to the clipboard may be pasted into other applicatio
How they paste out depends on the type of data that was copied, and ho
NeuroZoom preferences are configured. For example, if you select a grou
point locations, the copy buffer would contain a TEXT description of the 
selected cells and their locations. If the preference for Copy Pict 
Object...were set, an image of the objects would also be copied to the 
clipboard as a graphics clipping.

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

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

Paste Special... This is used for pasting in PICT objects that might contain QuickDraw data t
may be represented by NeuroZoom objects. For example, if you use Canvas
create a polygon, select and copy that polygon, you can use this command 
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 mappin
window, regardless of the stage location or the scale of the mapping window.
size of the object as described by QuickDraw screen coordinates are used. 
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 a
same offset from the first object.

Clear Command Delete Selected objects are cleared from the mapping window. Th
are not copied to the clipboard. This item is not enabled if there are no selec
objects. This action can be undone by the Undo menu selection.
22 Reference
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Select All Command A All data objects in the current mapping window are copied to the
clipboard.

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

Show Clipboard Opens the Clipboard  window. Shows what is currently in the clipboard. Only 
Text and Pictures are currently displayed.
Reference 23
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Map Menu

The Map menu is used to control actions surrounding the front mapping wind
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.

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

Mapping Tools Window Command 1 Command can also be called from the Window Togglers. Opens the 
Mapping Tools window. This item is not enabled if no documents are opened
if the front window is not a mapping window (floating palettes excluded). Thi
window contains the tools that are used for mapping data. All data acquisitio
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 on Mapping 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 Reference
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View Window Command 2 Command can also be called from the Window Togglers. Opens the 
View window. This item is not enabled if no documents are opened, or if the f
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 section on View 
window for more information on how to use this window. Also see NeuroZoo
Basics for information on Views. If the window is opened, there is a checkma
displayed before this menu item.

Selection

Grab

Text

Point

Oval

Zoom

Image Alignment

Vertex

Line

Rectangle

Closed ContourOpen Contour

Open Bezier Closed Bezier

Arbor Arbor with Diameter

Cavalieri Cycloid

Nucleator Rotator
Reference 25
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Imaging Window Command 3 Command can also be called from the Window Togglers. Opens the 
Imaging window. This item is not enabled if no documents are opened, or if 
front window is not a mapping window (floating palettes excluded). This wind
contains functions that deal with video, imaging, or the use of files that conta
images. See the next section on Imaging window for more information on how to 
use this window. If the window is opened, there is a checkmark displayed be
this menu item.

Stage Window Command 4 Command can also be called from the Window Togglers. Opens the 
Stage 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 wind
contains functions that deal with aspects of the stage. See the next section o
Stage window for more information on how to use this window. If the window 
opened, there is a checkmark displayed before this menu item.

Info Window Command 5 Command can also be called from the Window 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 ne
section on Mapping Window Info  window for more information on how to use
this window. If the window is opened, there is a checkmark displayed before
menu item.
26 Reference
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Data Type Window Command 6 Command can also be called from the Window Togglers. Opens the 
Data Type window. This item is not enabled if no documents are opened, or 
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
current mapping window. The layer for each structure object is also displaye
This window is useful to control the visibility of specific kinds of structures. F
example, turning off all data except for Purkinje cells that are mapped as a p
locations. See the next section on Data 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.

Data Window Command 7 Command can also be called from the Window Togglers. Opens the 
Data window. This item is not enabled if no documents are opened, or if the fr
Reference 27
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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 
their total count per type of data. Use this window to easily see how many po
or boundaries (open contours) there may be of pial surface or Purkinje cells
the next section on Data window for more information on how to use this 
window and how to generate reports from it. If the window is opened, there i
checkmark displayed before this menu item.

Microscope Setup... Command can also be called from the View window. Opens the Microscope 
Setup window. 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 Setup window for more information on how to use this window, an
the chapter on Configuring NeuroZoom Devices in the User Guide Manual on 
how to configure and use devices.
28 Reference
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Select Microscope 
Objective...

Command can also be called from the View window. Pops up a hierarchical menu
for selecting all configured lens objectives for the selected microscope and 
camera. See the next section on Microscope Setup window for more information 
on how to use this window, and the chapter on Configuring NeuroZoom Devices 
in the User Guide Manual on how to configure and use devices. This item is n
enabled if no documents are opened, or if the front window is not a mapping
window (floating palettes excluded). 

Select Microscope 
Filter...

Command can also be called from the View window. Pops up a hierarchical menu
for selecting all configured microscope filters. See the chapter on Configuring 
NeuroZoom Devices in the User Guide Manual on how to configure and use 
Reference 29
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devices. This item is not enabled if no documents are opened, or if the front
window is not a mapping window (floating palettes excluded). 

Grid Command can also be called from the View window. Toggles the visibility of the 
grid on the current mapping window. The grid displays the current location of
stage location (as measured from the center of the field). The X and Y tics a
absolute microns from the last known zero point (origin) of the stage control
This reflects the current mapping coordinate system. The X and Y axes on th
origin are always displayed in solid lines, while the lines corresponding to the
locations are displayed as dotted lines. 

If the grid tic interval is determined to be too small and thus would clutter up 
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
dense.

The appearance of the grid can be altered with the Map menu command Grid 
Setup.... See the section on Mapping Coordinate System in the User 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 

Grid Setup... Command can also be called from the View window by option clicking on the 
Grid  button. This item is not enabled if no documents are opened, or if the f
30 Reference
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window is not a mapping window (floating palettes excluded). Opens the Grid 
Setup window so parameters controlling the appearance of the mapping win
grid may be configured. See the next section on Grid Setup window for more 
information.

Override View Scale... Allows the current scale in the X and Y dimensions to be overrided in the cur
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 vie
place is then ignored. This item is not enabled if no documents are opened, 
the front window is not a mapping window (floating palettes excluded). 

Selecting this opens a window describing the command and the options to e
in the scale.
Reference 31
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If the scale had not been previously overrided in the mapping window, there
only two options as displayed. Keyboard can be selected to enter in scale facto
for X and Y from the keyboard as floating value. Image can be selected from 
which a live image or a digitized image of a calibration grid can be used to 
determine the scale. Press Accept to continue with the override process, or 
Cancel to cancel the override.

Keyboard - a window opens in which you enter the X and Y scale as float
values expressed as microns per pixel. Press Accept to accept the values, or 
Cancel to cancel the override.

Image - If the preferences in NeuroZoom are set to display information 
windows, the following window opens.

A calibration grid should already be displayed in the mapping window. Th
can be a live image of one on the microscope, or a digitized image displa
by using the Open Image From File command from the Imaging window or 
from the Imaging 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 o
endpoint of the known distance. Drag the mouse to the other endpoint an
release the mouse. The scale for the X and Y axes will be computed and
for the override values. Selecting any other tool without specifying the 
endpoints cancels this override process.
32 Reference



Map Menu

tem 
 

tion 
Once an override is in progress, a checkmark appears before the menu i
Override View Scale... in the Map menu. Selecting the menu item opens a
dialog asking if the override should be cleared.

Press Clear to clear the override, or Cancel to continue using the current 
override.

Once an override has been used in the mapping window, an additional op
will appear in the options window when turning it back on.

Select Last Overrided Values to use the last scale values in effect. Press 
Accept to accept the values, or Cancel to cancel the override.
Reference 33
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Objects Menu

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

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

If a stage controller is on, a dialog window opens stating that the controller m
be turned off. This is to prevent large movements of the stage on the micros
when zooming or grabbing the image in the window.
34 Reference
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Press Yes to continue with the zooming and redraw the mapping window at th
new zoom, or press Cancel to cancel the command. The current zoom value is
displayed in the Mapping Window Info  window.

Zoom Out Command - Command can also be called from the Zoom tool of the Mapping 
Tools window. Zooms out on the current mapping window by a factor of 2. Th
item is not enabled if no documents are opened, or if the front window is not
mapping window (floating palettes excluded).

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

Press Yes to continue with the zooming and redraw the mapping window at th
new zoom, or press Cancel to cancel the command. The current zoom value is
displayed in the Mapping Window Info  window.

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

If a stage controller is on, a dialog window opens first stating that the contro
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.
Reference 35



Menus

 in 

int 

s 

ot 
front 

m 
, or if 

ing 
an 

 in 
Press Yes to continue with the entering of the zoom value or press Cancel to 
cancel the command. Another dialog window opens that allows you to enter
the value.

The default value displayed is the current zoom factor. Enter any floating po
value. Zero and negative numbers are not permitted. Press Accept to continue 
with the zooming and redraw the mapping window at the new zoom, or pres
Cancel to cancel the command. The current zoom value is displayed in the 
Mapping Window Info  window.

Full Scale Command 0 Redraws the current mapping window at 1:1 scale. This item is n
enabled if the stage controller is on, or if no documents are opened, or if the 
window is not a mapping window (floating palettes excluded).

Lock Command L Locks all selected objects in the current mapping window. This ite
is not enabled if there are no selected objects, or if no documents are opened
the front window is not a mapping window (floating palettes excluded). Lock
an object prevents it from being deleted, edited, or moved. Locked objects c
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
the mapping window.
36 Reference
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Unlock Command U Unlocks all selected objects in the current mapping window. Thi
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.

Configure Layers... Option-Command L Command can also be called from the Window Togglers. 
Opens the Layers window so parameters controlling the layers in the current 
mapping window can be configured.

Layers are used to organize the data into manageable parts. Data can go in
containers known as layers. Each layer can be shown, hidden, activated for da
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 mapp
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 c
go into a layer called cortical layers. Cell can go into a layer called cells, and 
fiber can go into a layer called fibers. See the next section on Layers window for 
more information on how to use this window. 
Reference 37
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Make Current Layer Command can also be called from the Layers window. Pops up a hierarchical 
menu for selecting one of the layers as the current layer. 

The current layer is the layer into which all new data objects are entered. The
always one current layer at all times. A checkmark appears before its name i
popup menu. See the next section on Layers window for more information. This 
item is not enabled if no documents are opened, or if the front window is not
mapping window (floating palettes excluded).

Layers Many of these commands can also be called from the Layers window. Pops up a 
hierarchical menu for controlling visibility of all layers, activity of all layers, an
the visibility of the stereology layer. This item is not enabled if no documents
opened, or if the front window is not a mapping window (floating palettes 
excluded).
38 Reference
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A checkmark appears before the menu item in the popup menu that indicate
currently selected mode. 

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

Hide All Layers will turn off the visibility of all layers. 

Activate All Layers will turn on the activity of all layers. The objects in all o
the layers are then selectable. 

Deactivate All Layers will turn off the activity of all layers. The objects in all
of the layers are then not selectable. 

Show Stereology Layer will turn on the visibility of only the stereology 
layer. Data that are acquired from a stereology protocol are displayed. 

Hide Stereology Layer will turn off the visibility of only the stereology 
layer. Data that are acquired from a stereology protocol are not displayed

Enable Data Rendering Toggles the rendering of the data in the current mapping window. If this is of
data are not displayed. If this is on, data are displayed. A checkmark appear
before the menu item Enable Data Rendering in the Object 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 examp
moving the stage using the software controller. Each time the stage is moved
Reference 39
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settled, data will be rendered. Disabling the rendering temporarily will speed
the process of moving the stage until you locate the field of interest.

Data Types Many of these commands can also be called from the Data Type window. Pops 
up a hierarchical menu for controlling visibility of all data types. This item is n
enabled if no documents are opened, or if the front window is not a mapping
window (floating palettes excluded).

A checkmark appears before the menu item in the popup menu that indicate
currently selected mode. 

Show All Data Types will turn on the visibility of data types. 

Hide All Data Types will turn off the visibility of data types. 

Note that this is different from the Enable Data Rendering command because 
only data types from mapped data are affected. Stereology data, images, gr
etc. are not affected by this command.

Object Info... Command I Shows information on the selected objects in the current mappin
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 (floa
palettes excluded). 
40 Reference
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The information is displayed in a report window that summarizes the total co
information for each structure in the selected objects. If a more complete rep
needed, use Object Report.... 

Object Report... Option-Command R Shows full report on all objects in the current mapping 
window. Objects do not have to be selected to use this command. All objects
the mapping layer of the current mapping window are reported. Stereology 
objects are not included. This item is not enabled if no documents are opene
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 ea
structure in the selected objects.
Reference 41
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The format of the report is affected by the Copy/Paste preferences stored for 
NeuroZoom See the next section on Preference window for more information on 
how to use preferences.

Select Structures to 
Map...

Option-Command S Opens the Select Structures to Map window so parameters 
controlling the currently selectable structures in the current mapping window
be configured.
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Many structures may be defined for a document, but only a small subset ma
actually be used in one experiment of the document. See the next section o
Select Structures to Map window for more information on how to use this 
window.

Configure Structures... Command can also be called from the Window Togglers. Opens the Structure 
Configuration window so parameters controlling the all structures of the 
document in the current mapping window can be configured.
Reference 43
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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 
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 
Selected Objects

This creates a 3D surface mesh from selected contours or bezier curves. Th
then used to create the 3D model for 3D visualization. Only contours or Bez
curves can be selected, otherwise an error will display.

Also, at least two contours or Bezier curves must be selected, otherwise an 
displays.

When the correct objects are selected, a confirmation window appears.
Reference 45
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Press Continue to create the mesh, or Cancel to cancel the command. External 
spare disk space is used to hold data while the mesh is being created. If the
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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See the chapters on 3D Visualization for more information on how to create 3D 
models and how to use 3D visualization.
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Imaging Menu

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

Turn Video On/Off This command can also be called from the Imaging 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
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 th
appendix on Optimizing Video for more information on using and maintaining 
live video in NeuroZoom.

Grab Image This command can also be called from the Imaging window. Grabs one frame 
from the video digitizer if video digitization is possible. If video is on, one fram
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 tha
grabbed becomes one background image and is displayed at the location of
stage (current location). If the command Spatially Map All Images is on, the 
Reference 51
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image will move with the stage when the stage is moved. If not, the image wi
stay in the current mapping window at all times, unless it is obscured by a ne
image grabbed, opened, or pasted on top of it. The images all appear in the
Background Images window, and visibility may be controlled from there. See
the next section on Background Images window for more information on how to 
use this window. This item is not enabled if no documents are opened, or if t
front window is not a mapping window (floating palettes excluded).

Image Size This command can also be called from the Image Size Popup menu of the 
Mapping window. Pops up a hierarchical menu for setting the percent size of
current mapping window. This item is not enabled if no documents are opene
if the front window is not a mapping window (floating palettes excluded).

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 a
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, o
resolution. This command is useful if the monitor size is small.

Realign Data to Image... This command can also be called from the View 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 
52 Reference



Imaging Menu

 The 

 

ing 
ect in 

e 

ng 

 in 
imperfections in the lens objections, camera, or even the microscope optics.
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.

Position the cursor over any data graphics that can be visualized. While hold
the mouse button down on that data graphics, move the cursor to the real obj
the image. When the mouse button is released, the realignment factor is 
calculated and a confirmation window opens.

Press Continue to accept the realignment, or press Cancel to cancel the 
realignment command. You can also select any other tool before dragging th
mouse to cancel this command. If you press Continue, all of the data will be 
offset by the realignment factor. All subsequent data entered into this mappi
window will align itself to the new values.

Save Image to File... This command can also be called from the Imaging window. Allows the current 
background image to be saved to a disk file. If there are no images currently
the background, an error window will open.
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Otherwise, a standard file dialog opens in which to enter the name of the file
the image.

The default name of the file is the name of the document, with .IMAGE as the file 
extension. Either PICT or TIFF can be selected for the image format by pressi
on the Format popup menu button.

Press Save to save the image to the file, or press Cancel to cancel this command.

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

Open Image From File... This command can also be called from the Imaging window. Opens a PICT or 
TIFF file and reads the image into the current mapping window as a backgro
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image. A standard file dialog opens to choose a file. Only PICT and TIFF file
and folders are visible from this dialog.

The image that is opened becomes one background image and is displayed
location of the stage (current location). If the command Spatially Map All 
Images is on, the image will move with the stage when the stage is moved. If no
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 im
all appear in the Background Images window, and visibility may be controlled 
from there. See the next section on Background Images window for more 
information on how to use this window. This item is not enabled if no docume
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 NeuroZoo
Use another graphics application to convert it to single file, standard TIFF 
PICT file.

Remove Image From 
List...

Command can also be called from the Imaging 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.

Press Remove to remove the background image from the current mapping 
window, or press Cancel to cancel this command. Images all appear in the 
Background Images window, and may be removed from there. See the next 
section on Background Images 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).

Background Images... Command can also be called from the Imaging window. Opens the Background 
Images window.

This window lists all of the background images for this current mapping wind
These background images display behind the data, acting as a kind of templa
which data are mapped. In this figure, the first image is positioned exactly on
origin. The second image is 350 microns to the right in the X axis, 451 micro
down in the Y axis, and 3 microns up in the Z axis. See the next section on 
Background Images window for more information on how to use this window.
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This item is not enabled if no documents are opened, or if the front window is
a mapping window (floating palettes excluded).

Paste Image from 
Clipboard...

Any copied PICT object can be pasted into a mapping document. This item is
enabled if there is no PICT object in the clipboard. A dialog window opens.

Press Paste to continue with the Paste command, or Cancel to cancel the 
command. The PICT image is automatically scaled to fit the size of the map
window. A 640 by 480 image will fit perfectly in a standard NTSC camera, 64
by 480 mapping window. If the option key is held down when answering this 
dialog, the image will not be scaled, and the mapping window will resize to fit
size of the pasted image. The image that is pasted becomes one backgroun
image and is displayed at the location of the stage (current location). If the 
command Spatially Map All Images is on, the image will move with 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, opene
pasted on top of it. The images all appear in the Background Images window, 
and visibility may be controlled from there. See the next section on Background 
Images 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 map
window (floating palettes excluded).

Spatially Map All Images All background images may be displayed at their location stored with the im
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 microscop
stage moves, the images will move with it. If this menu item Spatially Map All 
Images is on, all of the background images act in this manner. If it is not on, 
images will display on top of each other in the mapping window regardless of
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location of the microscope stage. A checkmark appears before the menu item
indicates the currently selected mode.

The images all appear in the Background Images window, and visibility may be 
controlled from there. See the next section on Background Images 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 (floa
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.

Some of the video parameters may be controlled from this dialog. Refer to th
appendix on Optimizing Video for more information.

Check QuickTime 
VDIG...

Every Macintosh AV model and QuickTime compatible board has a specific 
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
frames per second), may not be optimal for focusing when using the Macinto
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monitor. So, depending on your needs, you can switch between different mo
of using the VDIG, if more than one mode is available. By selecting this men
item, the VDIG is checked again by NeuroZoom, and any options are presen
for selection. For example, an 8500AV Power Macintosh will display the 
following window.

Press Offscreen to force NeuroZoom to use offscreen digitization for live vide
which is less than real time (30 frames per second). Press Video 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 Video for more information.

Refresh Video... Command T Redraws the video once in the current mapping window.  This it
is not enabled if no documents are opened, if the front window is not a mapp
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
overlapping the mapping window.
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Stage Menu

The Stage menu is used to control actions surrounding the maintenance or us
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 wind
other than a mapping window.

Turn Stage On/Off Command can also be called from the Stage window. If the stage controller is 
off, this turns on the stage controller. If the stage controller is on, this turns off
stage controller. This item is not enabled if no documents are opened, or if t
front window is not a mapping window (floating palettes excluded).

Turn Stage Joystick On/
Off

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

Turn Map Scrollers On/
Off

Command can also be called from the Stage window. If the scrollers in the 
current mapping window are off, this turns on the scrollers. If the scrollers in
current mapping window are on, this turns off the scrollers. This item is not 
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enabled if no documents are opened, or if the front window is not a mapping
window (floating palettes excluded).

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 
next section on Mapping window for more information on how to use these 
scrollers.

Stage Controls... Command can also be called from the Stage window. Opens the Stage 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 wind
This software joystick should not be used as a replacement for any hardwar
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 inhere
non-responsiveness due to the nature of how the computer communicates w

Y Axis 
Scroller

Z Axis 
Scroller

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

Move Stage Manually Command M Command can also be called from the Stage window. By default, 
NeuroZoom does not constantly communicate with the stage controller to 
determine if the stage was moved. Therefore, when you have moved the sta
any of the three axes, you need to call this command to have NeuroZoom up
its internal coordinate information with that presented by the new location of
stage. The preference setting for Warnings (see the section on Preferences 
window for more information) determines if a confirmation window opens. If t
menu item is followed by an ellipsis (Move Stage Manually...), this indicates 
that the preference setting is on for warnings. The following confirmation 
window then opens.

Disable the Z button
Adjust the Z step amount

All buttons - Press once 
quickly to activate a move 
based on a single incrementa
value.  Press and HOLD to 
move continuously

Z button - Press on the top 
to move the Z in direction, 
and press on the bottom to 

move in the other direction

Use Scroller to adjust 
amount of speed when 
moving continuously

Use Scroller to adjust 
amount of movement in 

single press

If Immediate is checked, 0.5 second 
delay is imposed before action is 
taken
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Press OK  to indicate that you moved the stage. NeuroZoom updates its 
information with the current location of the stage. Press Cancel to cancel the 
command. If no preference is set for the warning, no confirmation window op
and NeuroZoom will immediate update its information with the current locati
of the stage.

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

Zero the Stage Command can also be called from the Stage window. Zeroes the stage controller
to the current location of the microscope stage. If the stage controller has alr
been zeroed, a warning confirmation dialog appears.

The final confirmation dialog then appears before zeroing the stage controlle
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A zeroed stage controller establishes an origin in the mapping coordinate sy
so that all subsequent data entry are relative to this origin. A stage controller
zeroed usually for new documents. A fiducial that can be located with ease i
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 sh
the origin as two solid X and Y lines in the center of the mapping window. On
the stage controller is zeroed, all data are mapped relative to this origin. If the
data already mapped to another fiducial, the data will appear misaligned.

The indication of the zero point can be altered by holding down the OPTION key. 
In this case, you move the mouse to the desired zero location in the mappin
window and CLICK 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 mapp
window.

Tip: Use this method when the structure you want to be the zero fiducial p
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 f
on top of it.

Home the Stage Command can also be called from the Stage window. 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 
will have no effect.

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

Ignore Stage Limits NeuroZoom can check that the stage controllers do not exceed a limit in eith
the three axes. This limit imposes an additional safety margin to protect 
microscope equipment and the microscope slides. Ignore Stage Limits toggles 
whether the limits are ignored or not. A checkmark appears before the menu
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 (floa
palettes excluded).

Set the Stage Limits... The limits as mentioned above can be set by selecting this menu item. Open
Set Stage Limits window.
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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 protecti
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 ne
section on Set Stage Limits 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).

Auto Stage Move Command can also be called from the Stage window. NeuroZoom can 
automatically move the stage when data are being entered, and the last data
is outside of a specified rectangular region in the current mapping window. T
rectangular region is the auto move frame. This auto move frame must be init
configured. If this is the first time, the Auto Move Stage window opens where 
you can create or adjust the auto move frame

Subsequent selections of this menu command will toggle the frame on and o
Selecting the menu command with the Option key down will open the Auto 
Stage Move Setup window again. See the next section on Auto 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).

Set the Color 
of the frame

Set the 
Thickness of 
the frame

Press here 
to make the 

frame
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Auto Stage Move Setup... Command can also be called from the Stage window. This opens the Auto Stage 
Move Setup window directly.

Stage Movement 
Controls...

Opens the Stage Movement Controls window. This window can be used to 
move the stage in certain prescribed amounts, for example, to perform syste
stepwise movements though the tissue section.

A checkmark appears before the menu item that indicates if the window is 
opened. Subsequent selections of this menu command toggles the window o
off. See the next section on Stage Movement Controls window for more 
information on how to use this window. This item is not enabled if no docume
are opened, or if the front window is not a mapping window (floating palettes
excluded).

Stage Locations... Opens the Stage Locations window. This window displays all stored stage 
locations for this document.

This moves the 
stage in XYZ axes 

an absolute amount

This will increment 
the Z axis only by a 

positive amount

This will increment 
the Z axis only by a 

negative amount

Display the 
current 

XYZ

This will 
increment the 
XYZ axes by a 
positive amount

This will 
increment the 
XYZ axes by 
a negative 
amount

Amounts for 
incremental 
moves

Amounts for 
incremental 
moves
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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 immedia
A checkmark appears before the menu item that indicates if the window is 
opened. Subsequent selections of this menu command toggles the window o
off. See the next section on Stage Locations window for more information on 
how to use this window. This item is not enabled if no documents are opene
if the front window is not a mapping window (floating palettes excluded).

Create Montage... Opens the Create Montage window. This window contains all of the functions 
needed to create a montage across the microscope slide section. If a motor
stage is configured, the entire montage can be captured automatically. Beca
images act precisely the same way as live video, this montage can be treate
mounted tissue 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 o
off. See the next section on Create Montage window for more information on 
how to use this window. This item is not enabled if no documents are opene
if the front window is not a mapping window (floating palettes excluded).
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Stereology Menu

The Stereology menu is used to control actions surrounding the use of all 
stereology protocols and probes in the current mapping window. This menu is
available if no mapping windows are open of if the front window is a standard
dialog window other than a mapping window.

Estimate Number Pops up a hierarchical menu to select a probe for estimating number of part
This item is not enabled if no documents are opened, or if the front window is
a mapping window (floating palettes excluded).

By Fractionator 
Systematic Sampling...

Uses the Fractionator protocol in a systematic random sampled fields. See t
chapters on Stereology for more information on how to use this probe.

Estimate Length 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
three dimensional object. This item is not enabled if no documents are opene
if the front window is not a mapping window (floating palettes excluded).

By Cycloids and Point 
Counting in Vertical 
Sections...

Only vertically blocked samples should be estimated with this probe. Uses 
cycloids to estimate the surface area, and point counting (Cavalieri technique
estimating the volume simultaneously. See the chapters on Stereology for more 
information on how to use this probe.

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

This is a global estimator useful to estimate the singular volume of large obje
such as nuclei. See the chapters on Stereology for more information on how to 
use this probe.

By Nucleator in Vertical 
Sections...

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 th
chapters on Stereology for more information on how to use this probe.

By Nucleator in 
Isotropic, Random 
Sections...

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, bu
isotropic and randomly sectioned. The Nucleator requires a nucleolus, and i
more efficient than the Rotator. See the chapters on Stereology for more 
information on how to use this probe.

By Rotator in Vertical 
Sections...

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 th
chapters on Stereology for more information on how to use this probe.

By Rotator in Isotropic, 
Random Sections...

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, bu
isotropic and randomly sectioned. The Rotator requires a nucleolus, and is l
efficient than the Nucleator. See the chapters on Stereology for more information 
on how to use this probe.

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

Show Multisector 
Groups

If any stereological protocol has been created for the current mapping windo
and if it uses multisectors, this menu command opens a window from which
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 (floa
palettes excluded).

See the next section on Multisector Groups window and the chapters on 
Stereology for more information on how to use this window.

Configure Counting 
Frame...

Opens the Configure Counting Frame window to configure the stereological 
counting frame. This item is not enabled if no documents are opened, or if th
front window is not a mapping window (floating palettes excluded).
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See the next section on Configure Counting Frame window and the chapters on
Stereology for more information on how to use this window.
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Windows Menu

The Windows menu is used to select from the various open windows in 
NeuroZoom one window to be the frontmost active window. All of the window
are listed by name in the Windows menu. The current window has a • charac
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 ot
standard windows.
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Modules Menu

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

3D Pops up a hierarchical menu for various 3D functions.

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

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

• If there are data objects selected, those selected objects will be visualize
the 3D window. 

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

NeuroZoom takes all the necessary steps to create the QuickDraw™ 3D ob
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 da
new 3D window is then opened showing the 3D model associated with it. Th
name of the window is the same name of the mapping window, with 3D View: 
prepended to it. 
76 Reference



Modules Menu

l.
See later chapters on the 3D windows to learn how to work with these 3D 
models.

Orthogonal Views Opens the mapping data into an orthogonal 3D Mapping window divided in four 
views, where each view displays a different orthogonal view of the 3D mode
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Top View Side View

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

When the frontmost window is a 3D mapping window and you use the 3D menu 
to open a new 3D window, the model displayed on the new 3D window will b
copy of the model displayed on the frontmost window. If the frontmost window
a mapping window, the data from that mapping window will be used to create
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 on 3D Visualization to learn how to work with these 3D models

View QuickDraw 3D™ 
Metafile...

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

A standard file dialog opens asking for the 3DMF file. Press Open to accept the 
file.

A QuickDraw™ 3D Viewer window opens to display the model in that file. Th
Viewer window is provided as part of the Apple QuickDraw™ 3D library and 
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provides a very simple method for displaying 3D models with controls that 
permit limited interaction with the models.

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.

Calculate length of 
enclosed contours

All opened contours falling within a specified closed contour, oval, or rectang
are summed for total length. This is useful when tracing a dendritic tree, and
just want a quick sum of all fiber branches as a quick estimate of terminal den
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Calculate number of 
enclosed points

All points falling within a specified closed contour, oval, or rectangle are 
summed for total number of points. This is useful when mapping cells, and y
just want a quick total of cells in a certain area.

Random Number 
Generator

Selecting this menu item opens a Random Number Generator window.

Any number of random numbers can be generated as floats or integers between a 
low and a high range. Enter the low and high values and select Float or Integer. 
Press Generate to make one or more random numbers. If only one is specified
is displayed in the Result field. Press Copy to copy it to the clipboard. 
Alternatively, you can select the contents of the Result field and select the menu
item Copy from the Edit  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 
Thickness

Selecting this menu item opens the Tissue Thickness window. The mean tissue 
thickness is needed for some stereology protocols.

Use the buttons labelled Left , 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 mo
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 
labelled Number of Measures. The Measure 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
the top of the tissue section. Press the Ready button when focused. A second 
window opens asking you to focus on the bottom of 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 the Cancel button, you will be given the option of cancelling the 
entire measurement process, or generating a new random position for the cu
measure number. This is useful if a position happens to be off the tissue.

After the final measure, the mean tissue thickness is displayed in the field 
labelled Mean Thickness. 

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

Pressing the Return... button prompts you for confirmation to return to the 
starting stage location when this window was originally opened.
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3D Menu

The 3D menu is available only when a 3D Mapping window is open and is th
front window. The menu items in this menu pertain only to 3D. They are use
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 ou
QuickDraw™3D metafile. 

3D View This menu item is checked if the current 3D Mapping window is a normal on
view model. This is the default view that is opened when the 3D button is pressed 
in the View 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 pi
certain objects for information.

Orthogonal Views This menu item is checked if the current 3D Mapping window is an orthogon
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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The Top, Side and Front  Views show the orthographic projection of the 3D 
model into the plane perpendicular to the direction of the y, x and z axis 
respectively. The 3D View shows either a one point perspective projection or a
orthographic parallel projection of the 3D model onto the front plane (paralle
the z direction) that upon initialization will look exactly like the Front View if th
type of camera selected is Orthographic. Note that the 3D View will change 
the 3D Tools are used to move through the 3D model.

Save QuickDraw™ 3D 
Model as...

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 mod
Entering the filename and press the Save button to save the model to disk. 

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 ot
data that determine how the model is displayed on the screen are not curren
written to the file. 
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By The Way: The 3DMF file can be read by any application that supports 
QuickDraw™ 3D metafile format.

Object Info... This is enabled only when an object has been picked using the Anchor 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

The Views menu is available only when a 3D Mapping window is open and is 
front window. The menu items in this menu pertain only to 3D. They are use
control the appearance of the 3D model generated from the mapping data fr
the 2D Mapping window.

Show Bounding Box Toggles the 3D model Bounding Box on the current 3D window. Depending 
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, amon
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 is Rotate Relative to Model, these axes correspond to the mode
coordinate system. If the current rotation mode is Rotate Relative to Camera, 
these axes correspond to the camera coordinate system. In either case, the
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
center of rotation (or anchor) is and to indicate the direction of rotations.
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Double Buffer Toggles Double Buffering on the current 3D window. When Double Buffering
on, two frame buffers are used for smooth update of the screen, making obje
appear to move naturally and at a speed that appears realistic. The image sto
one frame buffer is displayed while rendering occurs on the other buffer. Wh
the updates are complete, the buffers are switched. Only complete images a
displayed and the process of drawing is not shown. The result is the appear
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.

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

3D Tools Toggles the 3D Tools window. The 3D Tools window contains a selection tool 
and a set of basic navigational tools used to change the ways the model is 
displayed. 

See the chapter on the 3D Tools Window in the Reference Manual for more 
detailed information on how to use this window.

Picking Tool

Zoom Tool

Rotate Tool

Translate Tool

Anchor Tool
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View Locations Window Toggles the View Locations window. The View Locations window is used to 
save and restore different views of the model. A view of the model is obtaine
after rotating, translating or zooming the model. The parameters that define 
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. 

See the chapter on the View Locations Window in the Reference Manual for 
more detailed information on how to use this window.

3D Info Window Toggles the 3D Window Info window. The 3D 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 curre
center of rotation which initially is equal to the origin of the camera coordina
system, the current axis of rotation, the view magnification or zoom factor, th
camera type, the current scale in use as microns/pixel, the current 3D locati
the cursor in microns in the model coordinate system, the current mouse loc
in pixels and data, and the structure of the object under the current mouse 
location.
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See the chapter on the 3D Indo Window in the Reference Manual for more 
detailed information on how to use this window.

Lights Window Toggles the Lights window. This window can be used to edit some of the 
attributes of the light sources in the light group that provide illumination for th
objects in the 3D model. For 3D windows with four views (Orthogonal View), t
light group associated with each view is the same. Changing the light source
with orthogonal views affects all the views displayed in that window.

See the chapter on the Lights Window in the Reference Manual for 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
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 o
view, a range of visible objects and a method of projection for generating a t
dimensional image of those objects from the 3D model. A camera type is defi
by its method of projection. 

• Perspective

• Orthographic 

Select Perspective to use this type of camera. When the perspective camera is
current camera, a perspective projection is used. The visual effect of a perspe
projection is similar to the human visual system where the size of an object v
inversely with the distance of that object from the observer (known as perspe
foreshortening).
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Select Orthographic  to use this type of camera. When the orthographic came
is the current camera, an orthographic parallel projection is used. The result
view is less realistic but parallel lines in the model remain parallel in the 
projection, and distances are not distorted by perspective foreshortening.

When the current 3D window contains four views, changing the camera type 
affects the 3D view. The orthographic views, front, side and top are not affec
by the camera selection. These views have a orthographic camera associate
it that can not be changed.

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

• Wireframe

• Realistic

Select Wireframe  to use QuickDraw™ 3D wireframe renderer. The wireframe
renderer creates line drawings of models. It operates extremely quickly and 
less memory than the interactive renderer (Realistic). The speed of this rend
is due to the fact that no surfaces need to be renderer or highlighted.
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Select Realistic 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.

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. T
interpolation style determines the method of interpolation the renderer uses w
applying lighting or other shading effects to surfaces. When the renderer typ
Wireframe, this item is disabled.
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The image displayed on the current 3D window will be refreshed immediatel
after the interpolation style is changed. QuickDraw ™ 3D provides three 
interpolation styles: None, Vertex, and Pixel. 

• None

• Smooth (Vertex)

• Very Smooth (Pixel)

Select None to perform no interpolation at all. This results in a model's surfac
having a faceted appearance.

Select Smooth to select the Vertex interpolation style. When this style is select
the renderer interpolates the values of the pixels linearly across a polygon, u
the pixel values at the vertices. 
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Select Very Smooth to select the Pixel interpolation style. When this style is 
selected, the renderer applies an effect at every pixel in the image, resulting
smoother appearance of the surfaces of the model. 
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Shading Use this menu item to select the type of illumination shader used by the Rea
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 immediatel
after the illumination shader type is changed. Illumination shaders determine
effect of a group of lights on the objects in a model.The result is the identifica
of appropriate colors for the object's pixels. QuickDraw™ 3D provides three 
types illumination shaders: Null , Lambert  and Phong illumination shader.

• None 

• Some Shading 

• Better Shading 
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Select None to select the Null illumination shader. The null illumination shade
draws objects using only the diffuse colors of those objects, ignoring the ligh
sources for the model. When the null illumination shader is active, all the fac
of an object are drawn the same color.

Select Some Shading to 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
dull, nonshiny surface. With this shader, object surfaces reflect the light with
same intensity appearing equally bright from all viewing directions.
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Select Better Shading to select the Phong illumination shader. The Phong 
illumination shader implements an illumination model based on both the diffu
reflection and specular reflection. Specular reflection is characteristic of ligh
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 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 imag
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 t
camera. The backfacing shapes may be illuminated only dimly or not at a
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. Illumination 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 shape
(typically polygons) in the current 3D window. A fill style determines whether 
object is drawn as solid filled object or is drawn as a set of edges or points. 
image displayed on the current 3D window will be refreshed immediately aft
the fill style method is changed. 

• Solid: Objects are drawn as solid filled objects. 

• Only Edges: Objects are drawn as the set of lines that define the edges o
surfaces. The resulting image is similar to the one obtained with the 
Wireframe renderer with the addition of shading and lighting if the Interact
or Realistic renderer is the current renderer.
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• Only Points: Objects are drawn as the set of points that define the vertice
the surface. This style is used to accelerate the rendering of very comple
shapes.
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Rotate Relative to Model If the menu item Rotate Relative to Model is checked, rotating the model is 
equivalent to rotating an imaginary camera about the model. The scene repre
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 
and the model appears rotated.

Rotate Relative to 
Camera

If the menu item Rotate Relative to Camera is checked, rotating the model is 
equivalent to spinning the model about the axes in the camera coordinate sy
The camera remains fixed while the model is rotated. 
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AutoRotate If the menu item Auto Rotate is checked, the model rotates as long as the mou
button is depressed. The speed and direction of the rotation is proportional t
mouse distance and direction from the location where the button was initial 
depressed.
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All the windows in NeuroZoom are opened by activating a menu command. 
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
all of its dependent windows. The modules and their windows will then be 
detailed.

• See the chapter on Stereology Windows for specific information on the 
stereology windows.

• See the chapter on 3D Mapping Windows for specific information on the 3D 
windows.

Please be sure to read the previous chapter on Menus 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:

• Standard windows

• Dialog windows
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• Palette windows.

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

Dialog windows may or may not have title bars. If they do, they are movable
they do not, they are generally fixed to the monitor at some predetermined 
position. These windows are called dialog windows because they are genera
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,
usually because the application requires some immediate attention from you
example, print dialogs appear asking for the number of copies and the page 
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 p
dialog where the user clicks on the Help 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 horizo
or vertical. Palettes float, and are often associated with a standard window. 
Palettes themselves are located in a special window layer so that palette win
can be layered one after another, but all palettes of one application always fl
(or appear on top of, or in front of) any standard windows. Palettes are used
present controls such as buttons that are often used. NeuroZoom uses pale
present the mapping tools, for example. Palettes can also be used to presen
information. Since the palettes float, they do not generally get lost when ther
many windows opened at one time on the monitor. Information that is neede
often is almost always available and readily displayed. However, because the
float and never get obscured by standard windows, they can also clutter up 
monitor.

Alert: Throughout this documentation, the term Palette may be used to re
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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might be of type Palette, but may be called a palette or window, dependin
whether it falls into category 1 or category 2.

Windows Menu There is a special menu named Windows 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 shows Mapping Tools as the window in the foreground.

Current Mapping 
Window

Of all opened mapping windows, only one mapping window is the current 
mapping window. This is the frontmost mapping window. This is also true eve
there is another window on top of the mapping window. The notion of the cur
mapping window is useful because many actions from other window or from
menus act on the current mapping window only.

Some windows appear only when a mapping window is opened. For examp
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. Fo
example, if one mapping window has the mapping grid on and another map
window has it off, the View window will show the grid as ON when the first 
mapping window is in the foreground, and OFF 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

• Data Type Window

• Data Window

• Background Images Window

• Stage Controls Window

• Stage Movement Controls Window

• Stage Location Window

• Set Stage Limits Window

• Structure Configuration Window

• Select Structures To Map Window

• 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 a
mapped into documents.

Opened by:

• New Map in File menu

• Open Map... in File menu

• Command - N

• Command - O

• Double clicking or opening a NeuroZoom file from the Finder

• Network transmission of object package to NeuroZoom client (if networki
module is loaded)

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

NeuroZoom, like any other Macintosh program, is document-centric. All of th
data that you acquire from the microscope, and all of the data that you enter
stored in a single document that you specify. The document is linked to a sin
mapping window that is used to display all data two-dimensionally. The mapp
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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Current Structure There is always one current structure that is being mapped within the docum
That is, if you selected a tool that is used to enter in data, the data that is en
is associated with the currently selected structure. For example, if Purkinje  were 
the currently selected structure, and a Point Tool were the current tool, all data 
that are mapped using that tool are stored as Purkinje cell locations.

Y Axis 
Scroller

Z Axis 
Scroller

X Axis 
Scroller

Grid 
Lines

Origin

Structure Field

Map Area

Progress Bar

Message 
Field

Togglers for 
Windows

Map Area Image Size
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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
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 the Structure 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. 

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

The top menu items designate specific actions on structures. 

• Configure all structures... opens the Structure Configuration window for 
the addition, deletion, and editing of existing structures.

Current Structure
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• Configure current structure... also opens the same window but 
immediately displays the attributes of the current structure for this mappin
window. 

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

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

• Add/Delete more structures to this map window list... displays the Select 
Structures to Map window that lets you narrow down the choices that are
selectable from within the mapping window. Because a document can ha
many, many structures defined for its use, but only a handful are used at 
one time, a subset of the structures can be stored for the mapping window
is opened. Certain keys are used to navigate this subset, making it easy 
select for a particular experiment. For example, a double labeling study o
requires two structures, Structure Label 1 and Structure Label 2. Out of m
structures configured for the document, only these two structures are sele
for mapping. Hitting the TAB  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 section on Select Structures to Map window for more 
information on how to use these features.

• The next part of the popup menu is named Change 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 object
the new structure. Use this if you entered in data for the wrong structure.
sure to have data selected from the mapping window or else the hierarch
menu will not be enabled.
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• The third section of the popup menu shows individually each structure for 
document. Selecting any one of these will make it the current structure for
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 t
right. This field also actively shows a synopsis of the function of various butt
or components as you pass the cursor over them.

The buttons or components that are active to showing messages on their fun
are those from the Mapping Tools, View, Imaging, Stage, and Mapping Wind
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 the Image Size Popup Field field that shows 
the percent size of the mapping window. This is selectable from a minimum 
5% to a maximum of 100%. The value indicates the percent size of the map
window relative to the pixel width and height of the displayed video, or the 

Progress Bar

Message Box
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displayed image. Live video is scaled to match the size of the window. There
there is no loss of spatial context, only resolution. This command is useful if
monitor size is small. This field is also a popup menu. Pressing on this field 
pop up a menu that allows you to select the percent size to use on the mapp
window. This function is also accessible from the Imaging menu in the Menu

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 
components down to a usable size. In that case, the Menubar or the con
from the other windows will have to be utilized in place of the controls on 
mapping window.

Togglers for Window The field to its right is a strip of small icons that control the visibility of variou
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 equivalen
are also available for most of these windows.

Mapping Window 
Image Size

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

Stage Scrollers There are three scrollbars located on the mapping window. Each controls a 
specific axis on the microscope.

Mapping Tools

View

Imaging

Stage

Information

Data Type

Data

Background images

Stage Controller

Structure Configuration

Layers
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The scrollers activate the computerized stage and move the stage in a partic
axis. They are used to move the stage, not the image per se. The scrollers m
also be hidden by using the menu item Turn Map Scrollers Off  in the Stage 
menu.

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

Y Axis 
Scroller

Z Axis 
Scroller

X Axis 
Scroller
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The appearance of the grid may be altered with the Map menu of the Menubar 
with the item Grid Setup....

Grid Setup Window You can also option-click on the Grid  button in the View Window. A Grid Setup 
window opens. See the section on Grid Setup Window in the Reference Manual 
for more information.

Origin
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Title Bar The title bar of the window begins with the word Mapping to indicate that it is a 
mapping window, and then shows the name of the document currently opene
the mapping window, or else the name Untitled n is used, where n is a number 
from 1 to infinity, depending on the number of windows opened. If the docum
in memory has data that has not been written to the document on the disk, t
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 ‘•’ will disappear

Using the Mapping 
Window

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 ma
window (when the video is on, or if a image is digitized). NeuroZoom 
communicates with the microscope stage controller to determine where the 
of view is. By knowing the scale relationship (microns per pixel) of X and Y f
each lens, camera, and microscope (known collectively as a view) in place, 
real dimensions of any structure in the field of view is known. If the microsco

Unsaved Document

Saved Document
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stage moves, the XYZ offset from the origin is known, and computed to main
the proper spatial relationships of all data and data graphics.

However, NeuroZoom does not constantly communicate with the microscop
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. See Move Stage Manually in the chapter on the Stage 
menu for more information on this.

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

It is equally important that you inform NeuroZoom that a lens objective has b
switched into place. Again, NeuroZoom has no way of knowing if you switch
another lens objective. You must alert NeuroZoom by using the Select 
Microscope Objective... command of the Map menu, or use the Lens Objective 
button in the View window. See the section on Map menu, or the section on View 
window for more information on how to use this command.

Alert: It is important to remember that NeuroZoom must be alerted manu
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 imag

Many of the other windows in NeuroZoom serve to support the mapping wind
While many mapping windows may be opened simultaneously, some of thes
support windows show content information as it pertains to the current mapp
window. That is, the mapping window that is above all other mapping window
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

• Data Type Window

• Data Window

• Background Images Window

• Stage Controls Window

• Stage Movement Controls Window

• Stage Location Window

• Set Stage Limits Window

• Structure Configuration Window

• Select Structures To Map Window

• Layers Window

• Create Montage Window

The details of each window follows.
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Mapping Tools Window

The Mapping 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

• Command - 1

• Pressing Window Toggler in the Mapping window 

• 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 subseque
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
window. The currently selected tool is highlighted with black on white graphi
The selection tool is currently selected in the following figure. To select anot
tool, click once on that tool to make it active. 
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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 function
pertaining to the tool or to the data that are created by the tool. To see the p
menu, press and hold the mouse on the tool for about a second. A menu wil
popup with additional functions.

Context Sensitivity Some tools cannot be used in some situations. For example, the stereology
cannot be used until a valid stereology protocol has been established by usin
Stereology menu 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.

Selection

Grab

Text

Point

Oval

Zoom

Image Alignment

Vertex

Line

Rectangle

Closed ContourOpen Contour

Open Bezier Closed Bezier

Arbor Arbor with Diameter

Cavalieri Cycloid

Nucleator Rotator
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The details of each tool follows.
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Selection Tool The Selection tool is used to select data objects in the mapping window. Once
objects are selected, further actions may be performed on them, such as mo
editing, deleting, getting information on, etc. 

There are 12 basic kinds of data objects:

• Image

• Text

• Vertex

• Point

• Line

• Oval

• Rectangle

• Open Contour

• Closed Contour

• Open Bezier

• Closed Bezier

• Arbor

• Arbor with Diameter

By The Way: These basic object types correspond directly to the tools nam
for them. The other tools are more specialized tools for dealing with othe
mapping protocols (for example, stereology), or deal with the basic objec
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 verte
This is not always that easy, depending on the density of the data in the map

Selection Tool
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window, or the scale. If so, show the vertices on the Bezier curves. See the V
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 m
button in the map area of the window that is not occupied by an object. Whil
keeping the button depressed, move the mouse to sweep a gray rectangle a
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-Drag will toggle the current selection in the selection rectangle
off, and add the new ones to the selection. Command-Click will not work 
toggle an object because this is interpreted as an action on the selection

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

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
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.

This is the Macintosh
Color Control Panel

Select the Hightlight color
to display all selected

objects
128 Reference



Mapping Tools Window

s 

. 

 
 If the 
e 
ata 

ger 

us 
xt 
ose 

 

ger 

in 
ns 

e 
• Delete - hit the Delete key and they will be deleted from the document. Thi
action can be undone with the Undo menu item in the Edit  menu.

• Copy - select the Copy menu item from the Edit  menu, or press Command-
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.
paste is suitable as an image, a PICT representation of the objects will b
pasted instead. The text copied for each object is typically TAB delimited d
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 lon
reports. See the section on Preferences Window in the Reference Manual for 
more information.

• Drag to Finder - the objects may be dragged anywhere in the Finder. Vario
files representing the selected objects will be created. The contents of te
files can be affected by certain preferences, for example, whether a verb
mode is used or not for longer reports. See the section on Preferences 
Window in the Reference Manual for more information. This will also create
an object package if the Networking module is loaded.

• Get Info - select Object Info... in the Objects menu to get more information 
displayed in a text window. Object Info shows summary information on all 
selected objects.

• Get Report - select Object Report... in the Objects menu to get more 
information displayed in a text window. Object 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 lon
reports. See the section on Preferences Window in the Reference Manual for 
more information. If no objects are selected, a report is generated for all 
objects in the mapping window.

• Change structure type - using the Current Structure  popup menu, select 
Change Selected Objects to this Structure. A hierarchical menu will popup 
up next to this selection displaying all of the structures that are available 
this document. Choosing any one of them will change the current selectio
from their current structure association to the new one. This action can b
undone with the Undo menu item in the Edit  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 arb
with diameters). The popup menu from its tool must be used in most cas
enter into data edit mode. Alternatively, all objects with vertices may be 
edited directly with the Vertex tool.

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

• Double clicking - double clicking on selected objects automatically opens 
information window. This is the same as selecting Object Info... from the 
Objects menu.

• Option-double clicking - option-double clicking on a single selected objec
automatically opens the Structure Configuration Window, and automatica
selects the structure of the single object as the current structure to edit. T
the same as selecting Configure current structure... from the Structure 
field popup menu of the Mapping window. This makes it convenient to 
change the graphics presentation of all data of a structure by simply optio
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 the 3D button in the View window. This is available 
only on a Power Macintosh with QuickDraw™ 3D installed. See the chap
on 3D Visualization in the Reference Manual for more information.

• Export QuickDraw 3D Metafile - select Export QuickDraw 3D Metafile... 
in the File 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 chapters on 3D 
Visualization in the Reference Manual for more information.

• Special Create Mesh from Selected Objects - select Special Create Mesh 
from Selected Objects... in the Objects menu to create a mesh object from 
selected objects. The selected objects must be open or closed contours,
open or closed Beziers, and there must be two or more selected objects.
mesh is created and selected automatically in the mapping window so tha
3D button in the View window may be pressed for 3D visualization. A Powe
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Macintosh is not needed to create the mesh. However, it is required for th
visualization. See the chapters on 3D Visualization in the Reference Manual 
for more information.

• Some of the stereology tools require selected objects before the stereolo
protocols can be set up properly. See the chapters on Stereology in the 
Reference Manual for more information.

Selection Tool Popup 
Menu

There is also a popup menu associated with the tool.

Select from one of the three options to control the sensitivity of all tools towa
the data objects in the mapping window. When the sensitivity is low, a data ob
may be acted on (such as selected by the Selection tool) when the cursor is
larger distance from the data object. Conversely, when the sensitivity is high
cursor must be closer to the data object. High sensitivity is useful when the s
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 with
pixel. Medium sensitivity requires 4 pixels. Low sensitivity requires only 6 
pixels.
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Zoom Tool The Zoom tool is used to zoom the current data and image in the mapping 
window up and down. The cursor will change to a Zoom Up cursor when 
zooming up, and a Zoom Down cursor when zooming down. To enable zoomin
down, hold down the Option Key when clicking the mouse. When this tool is 
selected and the current zoom magnification is 1:1 and the stage device is O
warning will be displayed stating that the stage controller will be turned off fro
within NeuroZoom. This is to prevent large movements of the stage when 
zooming or grabbing the image to translate in the XY  directions.

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

Zoom Down Cursor

Zoom Tool

Zoom Up Cursor
Press Yes to turn off the stage 
and to continue with Zooming 
and Grabbing
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Grab Tool The Grab tool is used to hold and pan the data and image in the mapping 
window left/right and up/down. The cursor will change to a Grab cursor. Similar 
to the Zoom Tool, when this tool is selected and the current zoom magnifica
is 1:1 and the stage device is ON, a warning will be displayed stating that th
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 transl
the XY  directions. 

To pan or translate the image, click and hold the mouse button any where in
mapping area. Move the mouse to a new location. A line will sweep out from
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 th
mapping area coordinate system is changed.

Zooming and grabbing will preserve all objects in their coordinate system. T
includes new objects as well that you might map in at a zoom magnification o
than 1:1. Fine editing of position or shape can be done this way at higher zo
magnifications. Note that contours, which are vertex-based polylines will loo
more jagged as you go up in zoom magnification. Beziers will remain smoot
images are displayed in the mapping window, these images will be scaled up
down to match the data. This does not apply to live video. Any live video that 
currently on and displayed will be turned off when the Zoom or the Grab tool
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 t
stage would be too tedious or slow. Likewise, zooming the data is easier 
switching objectives to see more or less of the data.

Grab Tool

Grab Cursor
Press Yes to turn off the stage 
and to continue with Zooming 
and Grabbing
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Zooming is also useful when trying to select Bezier curves whose vertices m
be outside the mapping area. Zoom down to see more of the object. Then cli
a vertex or sweep a rectangle around a vertex to select it.
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Image Alignment Tool The Image Alignment tool is used to move the selected image left/right and u
down. The cursor will change to a Grab cursor. This tool is useful when imag
have been imported from files, and need to be manually aligned to existing d
that is displayed in the mapping window. When this tool is active, the keyboa
arrow keys can also be used to nudge the images a certain amount. This is 
for precise location of the images. The data will not move when this tool is u
only the image. With precise control on each image using the arrow keys, it 
possible to manually create montages from image files. The image files may
from some unsupported NeuroZoom imaging device, such as a scanner.

The current image will have a animated frame drawn around its borders. See
the section on Background Images Window in the Reference Manual for more 
information on selecting a current image.

Image Alignment Tool

Grab Cursor
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Text Tool The Text tool is used to enter in a floating label that is anchored to a particula
location in the mapping window just like other mapping data. The cursor will
change to a Text cursor. 

To enter in text:

1. Select the Text tool

2. Click once anywhere in the mapping area to display a text insert cursor

3. Use the keyboard to type in the desired label

Any characters of any font can be used. The label supports multiple styles a
fonts. 

Text Cursor

Text Tool
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Use the Text Tool window selectable from the Edit menu to open a window th
helps you choose fonts, sizes, and styles.

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 selec
range of characters

5. Use the keyboard to type in the changes
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Vertex Tool The Vertex 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 ov
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 fro
present position.

Popup Menu There is also a popup menu associated with the tool.

1. Show Selected Object Vertices - Selecting this forces the selected data 
objects to show vertices if they have any. Data objects with vertices are line
ovals, rectangles, contours, Beziers, and arbors.

2. Hide Selected Object Vertices - Selecting this forces the selected data 
objects to hide vertices if they have any.

3. Show All Vertices - Selecting this forces all data objects to show vertices if 
they have any.

Edit Vertex

Vertex Cursor

Vertex Tool
138 Reference



Mapping Tools Window

ey 
 in 

ay 

 

 

s 

rs.

. In 
 the 
tered.

ote 
f a 

ay 
t 
4. Hide All Vertices - Selecting this forces all data objects to hide vertices if 
they have any.

The next three menu items control the editing of vertices. When selected, th
operate only on selected data objects. The cursor actively changes to assist
determining whether a vertex of an data object can be edited. Data objects m
be selected directly as if this tool were a Selection tool. 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 to a Vertex 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 relocate
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 othe

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

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

6. Insert Vertices - In insert mode, new vertices of the selected data objects m
be added. The cursor changes to a Vertex Add cursor when on a segment tha
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 w
act as in edit more.

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

• Rectangle - This mode has no effect. Rectangles always have 8 vertices. 
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 vert
added at a point on the segment halfway between the vertex clicked on a
the next vertex. If clicked on the last vertex of an open Bezier curve, the n
vertex is added at a point on the segment halfway between this vertex an
previous vertex.

• Arbors  - The vertex is added at the cursor location.

7. Delete Vertices - In delete mode, vertices of the selected data objects may
deleted. The cursor changes to a Vertex Delete cursor 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 w
act as in edit more.

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

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

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

• Arbors  - The selected vertex is deleted. Note however that if you delete t
vertex that serves as the bifurcation point of a branch, the orphaned bran
will separate into a separate segment and become a primary branch.
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Point Tool The Point tool is used to enter in 3D locations of data, associated with the cur
structure of the mapping window. The cursor will change to a Point 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 new Point object will be created and 
associated with the current structure. The location of the last object in real w
coordinates (microns) will be displayed in the Mapping Window Info  window.

The location of the point is graphically displayed with whatever has been 
configured for the currently selected structure. For example, if the structure 
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 change
selecting Configure Structures... of the Objects menu, or by pressing and 
holding the mouse button on the Current Structure field of the Mapping Wind
to get a pop up menu, from which you then select the menu item Configure 
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 
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 th
stage coordinates of the microscope.

Tip: Any data object just created is stored in a special buffer. Hitting Option-
Delete will delete that last object specifically. This is useful when a mistak
was just made during data entry and you want to just delete the last obje

Point Tool

Point Cursor

Location of the
last Point object

entered
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Line Tool The Line tool is used to enter in 3D line data, associated with the current 
structure of the mapping window. The cursor will change to a Line cursor. A line 
is a single, straight vector that has a beginning point and an ending point. It 
be used to measure lengths, produce quick borders, separate data objects, 

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 th
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 w
point objects, the line object’s graphical attributes may be altered by configu
the structure associated with it. In this case, only the line width, color, and pa
may be changed.

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

Popup Menu There is also a popup menu associated with the tool.

Line Cursor

Line Tool

Length of the last
Line object

entered
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1. Enter Lines - This is the default mode of the tool. New lines can be entere
with this mode. A bullet character appears before this mode in the menu 
selected. 

2. Show Selected Object Vertices - Selecting this forces the selected lines to 
show their vertices.

3. Hide Selected Object Vertices - Selecting this forces the selected lines to 
hide their vertices.

4. Show All Vertices - Selecting this forces all lines to show their vertices.

5. Hide All Vertices - Selecting this forces all lines to hide their vertices.

6. Edit Vertices - One unlocked, selected line object must be selected befor
this menu item can be used. When selected, the vertices of the line object
be moved to new locations. This simply relocates the line. The cursor cha
to a Vertex 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 The Oval tool is used to enter in 3D oval data, associated with the current 
structure of the mapping window. The cursor will change to an Oval 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. 

To create an oval object:

1. Select the Oval Tool

2. Envision the bounding box of the oval

3. Position the cursor on one corner of the box

4. Press the mouse button, and while holding it down, move the mouse to th
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 th
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
the Mapping Window Info window

Popup Menu There is also a popup menu associated with the tool.

Oval Cursor

Oval Tool

Area of the last
Oval object

entered
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1. Enter Ovals - This is the default mode of the tool. New ovals can be enter
with this mode. A bullet character appears before this mode in the menu 
selected. 

2. Show Selected Object Vertices - Selecting this forces the selected ovals to 
show their vertices.

3. Hide Selected Object Vertices - Selecting this forces the selected ovals to 
hide their vertices.

4. Show All Vertices - Selecting this forces all ovals to show their vertices.

5. Hide All Vertices - Selecting this forces all ovals to hide their vertices.

6. Edit Vertices - One unlocked, selected oval object must be selected befor
this menu item can be used. When selected, the vertices of the oval obje
may be moved to new locations. This changes the shape and size of the 
The cursor changes to a Vertex 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 The Rectangle tool is used to enter in 3D rectangle data, associated with the 
current structure of the mapping window. The cursor will change to a Rectangle 
cursor. A rectangle has a width and a height. It can be used to measure an a
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 th
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 ma
altered by configuring the structure associated with it. In this case, only the l
width, color, and pattern may be changed.

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

Popup Menu There is also a popup menu associated with the tool.

Rectangle Tool

Rectangle Cursor

Area of the last
Rectangle object

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

2. Show Selected Object Vertices - Selecting this forces the selected rectangles 
to show their vertices.

3. Hide Selected Object Vertices - Selecting this forces the selected rectangles 
to hide their vertices.

4. Show All Vertices - Selecting this forces all rectangles to show their vertices.

5. Hide All Vertices - Selecting this forces all rectangles to hide their vertices.

6. 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
size of the rectangle. The cursor changes to a Vertex 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 The Open Contour tool is used to enter in 3D open contour data, associated w
the current structure of the mapping window. The cursor will change to an Open 
Contour cursor. 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 vertic
It can be used to measure a border, highlight an area, separate data objects

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
progress

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

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

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

An open contour object will be created that has the specified vertices. As wit
other objects, the open contour object’s graphical attributes may be altered b
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 (micro
will be displayed in the Mapping Window Info  window.

Popup Menu There is also a popup menu associated with the tool.

In Progress Cursor

Open Contour Tool

Open Contour Cursor

Area and length of
the last Open

Contour object
entered
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1. 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 mo
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
change to the In Progress cursor. Press and release the mouse button to 
connect to the endpoint. Move the cursor to the desired location of the ne
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
cursor onto an endpoint of an open contour. The cursor will change to theIn 
Progress cursor. Press and release the mouse button to connect to the 
endpoint. Move the cursor to the other endpoint until it changes to a Vertex 
Edit  cursor.

Press and release the mouse and the endpoints will be joined.

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

2. Delete Segments - Selecting this allows deletion of segments of an open 
contour. A bullet character appears before this mode in the menu if selec
The cursor changes to a black colored Segment Eraser cursor. 
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Moving the cursor onto a segment of an open contour that can be delete
changes the color of the cursor to red. 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 wil
completely removed. 

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

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

3. Convert Contour to Bezier Curve - One unlocked, selected open contour 
object must be selected before this menu item can be used. This convert
open contour object to an open Bezier object. A confirmation opens beca
this action is not undoable.

 

Press Cancel if you do not want to convert the contour. Press Change to 
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 tha
while the data object type is changed to Bezier, the selected tool remains
the Open Contour tool.

4. 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
curve is attempted by automatically adjusting the handles of the vertices 
the open Bezier curve. A confirmation opens because this action is not 
undoable.
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Press Cancel if you do not want to convert the contour. Press Change to 
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 tha
while the data object type is changed to Bezier, the selected tool remains
the Open Contour tool.

5. Show Selected Object Vertices - Selecting this forces the selected open 
contours to show their vertices.

6. Hide Selected Object Vertices - Selecting this forces the selected open 
contours to hide their vertices.

7. Show All Vertices - Selecting this forces all open contours to show their 
vertices.

8. Hide All Vertices - Selecting this forces all open contours to hide their 
vertices.

9. Edit Vertices - One unlocked, selected open contour object must be selec
before this menu item can be used. When selected, the vertices of the op
contour 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 contour. Each vertex of an o
contour can be moved independently of others.

10. Insert Vertices - One unlocked, selected open contour object must be 
selected before this menu item can be used. When selected, new vertice
the open contour object may be added. A bullet character also appears b
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the selected mode in the menu. The cursor changes to a Vertex Add cursor 
when on a segment that allows the addition of vertices. The vertex is add
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 t
open contour object may be deleted. A bullet character also appears befo
selected mode in the menu. The cursor changes to a Vertex Delete 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 contour.
Reference 153



Mapping Windows

ed 
a 
 is 
es, 
re a 

 in 

ext 
nt 

tex

l be 
will 

th 
 by 

th 
 by 

ons) 
Closed Contour Tool The Closed Contour tool is used to enter in 3D closed contour data, associat
with the current structure of the mapping window. The cursor will change to 
Closed Contour cursor. There is a little number 1 in the cursor indicating that it
waiting for a first point. A closed contour is a polyline created by joining vertic
with the beginning point the same as the end point. It can be used to measu
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
progress

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

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

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

A closed contour object will be created that has the specified vertices. As wi
other objects, the closed contour object’s graphical attributes may be altered
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 wi
other objects, the closed contour object’s graphical attributes may be altered
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 (micr
will be displayed in the Mapping Window Info  window.

In Progress Cursor

Closed Contour Tool

Closed Contour Cursor
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Popup Menu There is also a popup menu associated with the tool.

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

2. Delete Segments - Selecting this allows deletion of segments of a closed 
contour. A bullet character appears before this mode in the menu if selec
The cursor changes to a black colored Segment Eraser cursor. 

Moving the cursor onto a segment of an closed contour that can be delet
changes the color of the cursor to red. 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 wi
completely removed. 

• If this is a segment in the middle of a closed contour, the original closed 
contour will change into an open contour.

Area and length of
the last Closed
Contour object

entered
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A closed contour does not have to be selected in order to use this tool m
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 rem
as the Closed Contour tool.

3. Convert Contour to Bezier Curve - One unlocked, selected closed contou
object must be selected before this menu item can be used. This convert
closed contour object to an closed Bezier object. A confirmation opens 
because this action is not undoable.

 

Press Cancel if you do not want to convert the contour. Press Change to 
convert the contour to a Bezier curve. Each vertex of the closed contour i
converted to the corresponding vertex of the closed Bezier curve. Note th
while the data object type is changed to Bezier, the selected tool remains
the Closed Contour tool.

4. 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
the curve is attempted by automatically adjusting the handles of the verti
of the closed Bezier curve. A confirmation opens because this action is n
undoable.
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Press Cancel if you do not want to convert the contour. Press Change to 
convert the contour to a Bezier curve. Each vertex of the closed contour i
converted to the corresponding vertex of the closed Bezier curve. Note th
while the data object type is changed to Bezier, the selected tool remains
the Closed Contour tool.

5. Show Selected Object Vertices - Selecting this forces the selected closed 
contours to show their vertices.

6. Hide Selected Object Vertices - Selecting this forces the selected closed 
contours to hide their vertices.

7. Show All Vertices - Selecting this forces all closed contours to show their 
vertices.

8. Hide All Vertices - Selecting this forces all closed contours to hide their 
vertices.

9. Edit Vertices - One unlocked, selected closed contour object must be sele
before this menu item can be used. When selected, the vertices of the clo
contour 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 contour. Each vertex of an
closed contour can be moved independently of others.

10. Insert Vertices - One unlocked, selected closed contour object must be 
selected before this menu item can be used. When selected, new vertice
the closed contour object may be added. A bullet character also appears
Reference 157
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before the selected mode in the menu. The cursor changes to a Vertex Add 
cursor when on a segment that allows the addition of vertices. The vertex
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 t
closed contour object may be deleted. A bullet character also appears be
the selected mode in the menu. The cursor changes to a Vertex Delete 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 contour.
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Open Bezier Tool The Open Bezier tool is used to enter in 3D open Bezier data, associated with
current structure of the mapping window. The cursor will change to an Open 
Bezier cursor. There is a little number 1 in the cursor indicating that it is waiti
for a first point. An open Bezier curve is a smooth curve created by using cur
It can be used to measure a area, highlight an area, separate data objects, e
Since it is a smooth curve and not a polyline using connected vertices, the B
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 cros
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 w
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 d
A smooth curve will be displayed. Try to fit the curve as close to the edge 
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
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 graph
attributes may be altered by configuring the structure associated with it. In th
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.

In Progress Cursor

Open Bezier Cursor

Open Bezier Tool
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Popup Menu There is also a popup menu associated with the tool.

1. Enter Bezier Curves - This is the default mode of the tool. New open Bezi
curves can be entered with this mode. A bullet character appears before 
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 chara
appears before this mode in the menu if selected. Move the cursor into on
the endpoints of a selected open Bezier curve. The cursor changes to an Open 
Forceps cursor.

Press and hold the mouse button and move the cursor to an endpoint of th
other Bezier curve until the cursor changes to a Closed Forceps cursor.

If the vertex is not valid, the cursor would be a Forceps with an X across it. 
Internal vertices are not legitimate because it would result in branches be
formed.

Area and length of
the last Open Bezier

Curve object
entered
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Release the mouse and a confirmation window opens.

Press the Join button and the endpoints will be joined together. The other p
of endpoints will join automatically to form one closed Bezier curve. Pres
the Cancel button 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 charact
appears before this mode in the menu if selected. If the selected open Be
curve does not have 4 or more vertices when you select this menu item, 
error window opens.

Move the cursor into one of the vertices of a selected open Bezier curve 
can be cut. The cursor changes to an Scalpel cursor with a number 1 
displayed on it, indicating that this is the first part of the cut.

Press and hold the mouse button and move the cursor to another vertex of
same Bezier curve until the cursor changes to a Scalpel cursor with a number 
2 on it, indicating that this is the second part of the cut.
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If the vertex is not valid, the cursor would be a Scalpel with a X across it. For 
example, an endpoint is not a legitimate vertex is include in the cut becau
would result in only one contour, not a split into two contours.

Release the mouse and a confirmation window opens.

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

4. Convert Bezier Curve to Contour - One unlocked, selected open Bezier 
curve object must be selected before this menu item can be used. If not, 
error window opens. This converts the open Bezier curve object to an op
contour object. A confirmation opens because this action is not undoable
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Press Cancel if you do not want to convert the Bezier curve. Press Change to 
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 sele
tool remains as the Open Bezier tool.

5. Show Selected Object Vertices - Selecting this forces the selected open 
Bezier curves to show their vertices.

6. Hide Selected Object Vertices - Selecting this forces the selected open 
Bezier curves to hide their vertices.

7. Show All Vertices - Selecting this forces all open Bezier curves to show their 
vertices.

8. Hide All Vertices - Selecting this forces all open Bezier curves to hide their 
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 
open Bezier curve object may be moved to new locations. A bullet charac
also appears before the selected mode in the menu. The cursor changes
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
endpoints of the handle allows the shape of the vertex segments to be al

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

11. Delete Vertices - One unlocked, selected open Bezier curve object must b
selected before this menu item can be used. When selected, vertices of t
open Bezier curve object may be deleted. A bullet character also appears
before the selected mode in the menu. The cursor changes to a Vertex Delete 
cursor when on a vertex that can be deleted. The selected vertex is delet
You cannot delete the vertex if only two are remaining in the open Bezier
curve.
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Closed Bezier Tool The Closed Bezier tool is used to enter in 3D closed Bezier contour data, 
associated with the current structure of the mapping window. The cursor will
change to a Closed Bezier cursor. 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
curve created by using curves. It can be used to measure a area, highlight an
separate data objects, etc. Since it is a smooth curve and not a polyline usin
connected vertices, the Bezier curve will remain smooth at all levels of 
magnification. 

To create a closed Bezier curve object:

1. Select the Closed 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 cros
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 w
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 d
A smooth curve will be displayed. Try to fit the curve as close to the edge 
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
be closed automatically by joining the beginning and end points. The cur
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 w
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.

In Progress Cursor

Closed Bezier Cursor

Closed Bezier Tool
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Popup Menu There is also a popup menu associated with the tool.

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, 
error window opens. This converts the closed Bezier curve object to an clo
contour object. A confirmation opens because this action is not undoable

Press Cancel if you do not want to convert the Bezier curve. Press Change to 
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 sele
tool remains as the Closed Bezier tool.

Area and length of
the last Closed

Bezier Curve object
entered
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3. Show Selected Object Vertices - Selecting this forces the selected closed 
Bezier curves to show their vertices.

4. Hide Selected Object Vertices - Selecting this forces the selected closed 
Bezier curves to hide their vertices.

5. Show All Vertices - Selecting this forces all closed Bezier curves to show 
their vertices.

6. Hide All Vertices - Selecting this forces all closed Bezier curves to hide their 
vertices.

7. Edit Vertices - One unlocked, selected closed Bezier curve object must b
selected before this menu item can be used. When selected, the vertices 
closed Bezier curve object may be moved to new locations. A bullet chara
also appears before the selected mode in the menu. The cursor changes
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. 
addition, the handle for the bezier vertex displays. Moving the cursor into
endpoints of the handle allows the shape of the vertex segments to be al

8. Insert Vertices - One unlocked, selected closed Bezier curve object must 
selected before this menu item can be used. When selected, new vertice
the closed Bezier curve object may be added. A bullet character also app
before the selected mode in the menu. Move the cursor into a Bezier ver
and the cursor changes to a Vertex Add cursor.

Clicking the mouse button adds the new vertex at a point on the segmen
halfway between the vertex clicked on and the next vertex.
Reference 167
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9. Delete Vertices - One unlocked, selected closed Bezier curve object must
selected before this menu item can be used. When selected, vertices of t
closed Bezier curve object may be deleted. A bullet character also appea
before the selected mode in the menu. The cursor changes to a Vertex Delete 
cursor when on a vertex that can be deleted. The selected vertex is delet
You cannot delete the vertex if only two are remaining in the closed Bezie
curve.
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Arbor Tool The Arbor tool is used to enter in 3D arbor data, associated with the current
structure of the mapping window. The cursor will change to an Arbor cursor. 
There is a little number 1 in the cursor indicating that it is waiting for a first po
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 dend
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 
progress

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

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

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

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

8. Repeat steps 4 - 7 until all branches are traced

• To add to a sub-branch to the end of an existing branch (that is, it blends 
perfectly with the sub-branch with no bifurcation), press the Option key and 
move the cursor onto the endpoint.  The cursor will change to and X.  Re
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.

In Progress Cursor

Arbor Cursor

Arbor Tool
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Popup Menu There is also a popup menu associated with the tool.

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 th
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 w
change to the In Progress cursor. Press and release the mouse button to 
connect to the endpoint. Move the cursor to the desired location of the ne
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 a sub-branch to 
the end of an existing branch (that is, it blends perfectly with the sub-branc
with no bifurcation), press the Option key and move the cursor onto the 
endpoint.  The cursor will change to and X.  Move the cursor to the desire
location of the next vertex and press the mouse button. A new segment w
made. Continue until done.

Length of the
last branch

object entered
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2. Delete Segments - Selecting this allows deletion of segments of an arbor. A
bullet character appears before this mode in the menu if selected. The cu
changes to a black colored Segment Eraser cursor. 

Moving the cursor onto a segment of an arbor that can be deleted change
color of the cursor to red. Click the mouse button while it is red will delete th
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 bra
will decompose into two separate arbors. The orphaned branch will becom
primary branch.

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

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

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

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

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

7. Make dendrogram - One unlocked, selected arbor object must be selecte
before this menu item can be used. If not, an error window opens.
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When selected, a dendrogram is made from the branch descriptions of th
arbor. The individual lengths of the branches are schematically displayed

Dendrogram

8. Show Selected Object Vertices - Selecting this forces the selected arbors to 
show their vertices.

9. Hide Selected Object Vertices - Selecting this forces the selected arbors to 
hide their vertices.

10. Show All Vertices - Selecting this forces all arbors to show their vertices.

11. Hide All Vertices - Selecting this forces all arbors to hide their vertices.

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



Mapping Tools Window

fore 
ject 
 in the 

fore 
may 
he 
 

e the 
ch 
selected mode in the menu. The cursor changes to a Vertex Edit cursor when 
inside a vertex of the arbor. Each vertex of an arbor can be moved 
independently of others. 

13. Insert Vertices - One unlocked, selected arbor object must be selected be
this menu item can be used. When selected, new vertices of the arbor ob
may be added. A bullet character also appears before the selected mode
menu. The cursor changes to a Vertex Add cursor when on a segment that 
allows the addition of vertices. The vertex is added at the cursor location.

14. Delete Vertices - One unlocked, selected arbor object must be selected be
this menu item can be used. When selected, vertices of the arbor object 
be deleted. A bullet character also appears before the selected mode in t
menu. The cursor changes to a Vertex Delete cursor when on a vertex that can
be deleted. The selected vertex is deleted. Note however that if you delet
vertex that serves as the bifurcation point of a branch, the orphaned bran
will separate into a separate segment and become a primary branch.
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Arbor with Diameter 
Tool

The Arbor 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 an Arbor with Diameter cursor. There is a little number 1 in the curso
indicating that it is waiting for a first point. An arbor is a tree like structure tha
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 deta

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 
progress

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

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

6. To change the diameter, do not release the mouse button. While pressing
mouse button, move the mouse from left to right. The thickness of the cur
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
vertex. The cursor will change back to the Arbor cursor

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

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

• To add to a sub-branch to the end of an existing branch (that is, it blends 
perfectly with the sub-branch with no bifurcation), press the Option key and 
move the cursor onto the endpoint.  The cursor will change to and X.  Re
steps 4 - 8 until the current branch is done.

In Progress Cursor

Arbor with 
Diameter Cursor

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

e length of the last branch in real world coordinates (microns) will be display
in the Mapping Window Info window.

Popup Menu There is also a popup menu associated with the tool.

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 th
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 w
change to the In Progress cursor. Press and release the mouse button to 
connect to the endpoint. Move the cursor to the desired location of the ne
vertex and press the mouse button. A new segment will be made.

Length of the
last branch

object entered
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• Adding a sub-branch to the end of the arbor - To add to a sub-branch to 
the end of an existing branch (that is, it blends perfectly with the sub-branc
with no bifurcation), press the Option key and move the cursor onto the 
endpoint.  The cursor will change to and X.  Move the cursor to the desire
location of the next vertex and press the mouse button. A new segment w
made. Continue until done.

2. Delete Segments - Selecting this allows deletion of segments of an arbor. A
bullet character appears before this mode in the menu if selected. The cu
changes to a black colored Segment Eraser cursor. 

Moving the cursor onto a segment of an arbor that can be deleted change
color of the cursor to red. Click the mouse button while it is red will delete th
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 bra
will decompose into two separate arbors. The orphaned branch will becom
primary branch.

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

3. Edit Diameters - Selecting this allows changing of diameter of segments 
an arbor. A bullet character appears before this mode in the menu if sele
The cursor changes to a black colored Diameter cursor. 

Moving the cursor onto a segment of an arbor that can be changed chan
the color of the cursor to red. Click the mouse button while it is red and 
moving the cursor up and down will alter the current diameter of the segm
under the cursor.

4. Normal structure color - The assigned color of the structure associated w
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
different color

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

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

Dendrogram

9. Show Selected Object Vertices - Selecting this forces the selected arbors to 
show their vertices.
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10. Hide Selected Object Vertices - Selecting this forces the selected arbors to 
hide their vertices.

11. Show All Vertices - Selecting this forces all arbors to show their vertices.

12. Hide All Vertices - Selecting this forces all arbors to hide their vertices.

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

14. Insert Vertices - One unlocked, selected arbor object must be selected be
this menu item can be used. When selected, new vertices of the arbor ob
may be added. A bullet character also appears before the selected mode
menu. The cursor changes to a Vertex Add cursor when on a segment that 
allows the addition of vertices. The vertex is added at the cursor location.

15. Delete Vertices - One unlocked, selected arbor object must be selected be
this menu item can be used. When selected, vertices of the arbor object 
be deleted. A bullet character also appears before the selected mode in t
menu. The cursor changes to a Vertex Delete cursor when on a vertex that can
be deleted. The selected vertex is deleted. Note however that if you delet
vertex that serves as the bifurcation point of a branch, the orphaned bran
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. Th
tool cannot be used normally in the mapping window until a stereology proto
has been established. See the reference chapters on Stereology or Stereology 
Windows for more information on how to use this tool.
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Cycloid Tool The Cycloid 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 chapters on Stereology or 
Stereology Windows for more information on how to use this tool.
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Nucleator Tool The Nucleator tool is a stereology tool used to estimate mean volume of obje
This tool cannot be used normally in the mapping window until a stereology 
protocol has been established. See reference chapters on Stereology or 
Stereology Windows for more information on how to use this tool.
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Rotator Tool

The Rotator tool is a stereology tool used to estimate mean volume of object
This tool cannot be used normally in the mapping window until a stereology 
protocol has been established. See reference chapters on Stereology or 
Stereology Windows for more information on how to use this tool.
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View Window

The View window contains functions that pertains to the Views. 

Opened by:

• View Window in Map menu

• Command - 2

• Pressing Window Toggler in the Mapping window 

• 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 subseque
openings until NeuroZoom exits. This makes it easy to place the window to a
new location. 

A view is a combination of a microscope, a camera, and the lens objective. E
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 vie
and other related functions are controlled from the View window. Views are 
configured using the Configuration window. 

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

The details of each button follows.
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Microscope Setup 
Window

Press this button to open the Microscope Setup window 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.

From this window the microscope, the camera, the lens objective, and the st
are chosen from the configured devices. The microscope, the camera, and th
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 
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 ha
been scaled into a view device using the Configuration window. See the chapter
on Configuring NeuroZoom Devices to do this.

If there are no objectives scaled for the particular microscope and camera 
selected, the Lens Objective popup menu will be grayed out. If the microscope
and camera selections are correct, you will have to use the Configuration 
window to scale in new View devices using those lens objectives.
Reference 185



Mapping Windows

ured 
r 

the 
 there 

s as 
ith a 
king 

ge 

 use. 
Likewise, if the microscope and camera selected does have views with config
lens objectives, only those lens objectives will appear in the popup menu. Fo
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, 
20x Plan-apochromat, and the 40x Plan-apochromat are selectable because
is four view devices configured with this microscope and camera. Think of thi
a box full of objectives. They are useless unless attached to a microscope w
camera. The microscope, camera, and lens objective is what makes the wor
view.

When a stage is selected, NeuroZoom may ask for you to verify that the sta
controller is connected, powered on, and ready to use. 

NeuroZoom will then attempt to communicate to the stage and prepare it for
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 stag
controller, use the Configuration window to configure the stage controller. Be 
sure to pay attention to the communications mode (i.e., GPIB, Communicati
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 ar
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. I
stage has an electronic controller, NeuroZoom will try to communicate wit
to initialize it to a known state
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Lens Objective Popup 
Menu

Press this button to get a popup menu showing all of the lens objectives ava
with the microscope and camera combination selected with the Microscope 
Setup window.

Activated by:

• Press Lens Objective button in View window

• Select Microscope Objective... in Map menu

As stated in the section on Microscope Setup, only those lens objectives that are
in view devices that use the selected microscope and camera will appear in 
popup menu. If a particular lens objective is not listed, you will have to creat
new View device using the Configuration window for this combination of 
microscope, camera, and lens objective.

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

Press this button to get a popup menu showing all of the filters available. Th
filters are made with the Configuration window.

Activated by:

• Press lens Filter button in View window

• Select Filter Objective... in Map menu

Currently, these filters have no affect in NeuroZoom. Selecting them does en
their values into reports that are generating by NeuroZoom.

Grid Toggle

Press this button to toggle the appearance of a grid on the mapping window
grid displays the stage location in the mapping coordinate system in real tim
The button will show the word ON if the grid is on, and the word OFF if the g
is off. 

Activated by:
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• Press Grid button in View window

• Grid in Map menu

Grid Setup Window - Pressing the button with the Option 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 selecting Grid Setup... in the Map 
menu.

Opened by:

• Option-Press Grid Setup button in View window

• Grid Setup... in Map menu

Enter in the value for the distance between tics for the X and Y axis. The Z a
value has no effect at this time.

The color of the grid can be selected with the Color Popup menu.
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The thickness of the grid lines can be selected with the Thickness Popup menu.

Press Accept to accept the changes and to redraw the Grid, or press Cancel to 
cancel all changes made in this window.
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Image Size Popup Menu

Press this button to get a popup menu showing all of the sizes available for 
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 from the Mapping Window Image Size 
field at the bottom left of the mapping window, or by selecting Image Size in the 
Imaging menu. The mapping area will change to the selected percentage of
camera format. For example, if 50% is chosen, a 640 by 480 format camera

Map Area 
Image Size
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display in a 320 by 240 window. The video will not be cropped, but instead, t
video will be scaled down 50%. Likewise, all document data that is visible in 
mapping area will also be scaled down 50%.
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Alignment Correction

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

Activated by:

• Press Alignment Correction button in View window

• Alignment Correct in Imaging menu

• Realign Data to Image... in Imaging menu

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
may appear for a number of reasons (spherical aberrations, camera axis 
misalignment, non-square pixels, etc.). The correction that is entered remain
effect while the document is opened, and is applied to all new data entered.
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 3D. The 3D button 
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 the 3D button, NeuroZoom will initialize 
QuickDraw™ 3D for the first time, and check its version. Any outdated versio
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

• 3D View in 3D submenu of Modules menu

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

• If there are data selected, those selected data are used to create the mo

• If there are no data selected, all the data in the mapping window are use
create the model.

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

A progress window is displayed that shows the progress of creating the mod
from the data. A new window is then opened displaying the 3D model. The n
of the window is the same name of the mapping window, with 3D View: 
prepended to it. 
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Refer to the chapters on 3D Visualization to use this 3D window and its 
windows.
196 Reference



Imaging Window

nt 
 

 to 
tate.

les 
Imaging Window

The Imaging window contains functions that pertains to Imaging.

Opened by:

• Imaging Window in Map menu

• Command - 3

• Pressing Window Toggler in the Mapping window 

• 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 subseque
openings until NeuroZoom exits. This makes it easy to place the window to a
new location. 

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

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

Pressing this button toggles the live video display on the mapping window. T
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

• 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 mappi
area of the mapping window. It may be 30 frames per second as in the case
Macintosh models that have color key digitizers, or less than 30 frames if it u
offscreen digitizing, such as with mask type digitizers.

In all cases except when expressively brought to your attention by NeuroZoo
the data that is in the mapping window is displayed as graphic overlays on top of 
the live video. This allows you to see what data has already been mapped fr
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. I
video is not on, it is turned on automatically, the image is grabbed, and the v
then turned off. The image is then stored in NeuroZoom as a background im

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 fil
PICT or TIFF image. The currently grabbed image is also known as the curr
image.

By The Way: Images scale and translate and remained fixed to the mapp
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
file.

Activated by:

• Press Save Image to File button in Imaging window

• Select Save Image to File... in Imaging menu

• Press Save button in Background Images window

Press and hold on the Format 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 use the Background 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 fi
background image. This image is then saved to disk as a file.

Press here for a popup
menu with Image File 

Format choices
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Open Image from File

Press this button to open a file dialog to select and open a disk file containin
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

The size of the mapping area of the mapping window will adjust to the size of
image in the file. 
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Remove Current 
Background Image

Press this button to remove the currently displayed background image. You 
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

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

The Stage window contains functions that pertains to the stage. 

Opened by:

• Stage Window in Map menu

• Command - 4

• Pressing Window Toggler in the Mapping window 

• 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 subseque
openings until NeuroZoom exits. This makes it easy to place the window to a
new location. 

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

This window contains functions that deal with aspects of the stage. The deta
each button follows.
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Stage Toggle

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

Many other NeuroZoom functions will turn off the stage. For example, zoom
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 a
cannot do programmatically with the stage controller. If it is off, NeuroZoom w
not attempt to communicate with the stage. However, the stage is still physic
powered on. You could still move it with the trackballs or joysticks attached t
the stage controller.

When the stage controller is off, the other buttons in the Stage Window will b
grayed out, since they function only on a stage controller that is on.
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Stage Controls Toggle

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 Window 

See section on Stage Controls window for more information.

Disable the Z button
Adjust the Z step amount

All buttons - Press once 
quickly to activate a move 
based on a single incrementa
value.  Press and HOLD to 
move continuously

Z button - Press on the top 
to move the Z in direction, 
and press on the bottom to 

move in the other direction

Use Scroller to adjust 
amount of speed when 
moving continuously

Use Scroller to adjust 
amount of movement in 

single press

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

• Command - M 

This function is needed when the Automatic Behavior preference for 
automatically updating the stage preference during mapping is off. If it is on,
stage position is updated when data are entered. This function would only b
needed if an explicit update from the stage controller is required.
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Mapping Window XYZ 
Scrollers Toggle

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

Activated by:

• Press Mapping Window XYZ Scrollers Toggle button in Stage window

• 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 warnin
confirmation dialog appears.

Activated by:

• Press Zero the Stage button in Stage window

• Select Zero the Stage... in Stage menu

The final confirmation dialog then appears before zeroing the stage controlle

A zeroed stage controller establishes an origin in the mapping coordinate sy
so that all subsequent data entry are relative to this origin. A stage controller
zeroed usually for new documents. A fiducial that can be located with ease i
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 sh
the origin as two solid X and Y lines in the center of the mapping window. On
the stage controller is zeroed, all data are mapped relative to this origin. If the
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 down the Option key. 
In this case, you move the mouse to the desired zero location in the mappin
window and click the mouse button on that location to be the origin. The origi
the grid is then moved to that location, rather than defaulting to the center of
mapping window.

Tip: Use this method when the structure you want to be the zero fiducial p
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 f
on top of it.
Reference 209



Mapping Windows

 

this 

 last 
Home the Stage

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

If the stage has already been homed, a warning dialog appears saying that 
will have no effect.

Homing the stage does not destroy data. It only moves the stage back to the
known origin.
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Auto Stage Move

Pressing this button toggles whether NeuroZoom moves the stage automati
when you position the mouse outside of a rectangular region. This rectangu
region is the auto stage move frame. The button shows the word ON if the a
stage move is on, and the word OFF if the auto move is off. 

Activated by:

• Press Auto Stage Move button in Stage window

• Select Auto Stage Move in Stage menu

This auto stage move frame must be initially configured. If this is the first tim
the Auto Stage Move Setup window opens where you can create or adjust the
auto stage move frame.

Subsequent presses of this button will toggle the frame on and off. Pressing
button with the Option key down will open the Auto Stage Move Setup window 
again.

Set the Color 
of the frame

Set the 
Thickness of 
the frame

Press here 
to make the 

frame
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Mapping Window Info Window

The Mapping 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 window 

• 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 subseque
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 
mapping window - the microscope, the camera, the lens objective, the filt
the stage, and the digitizer. 

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

• The third section shows some of the parameters associated with the dev
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 loca
in microns from the 0,0,0 origin. 

• The fourth section shows the current layer selected for the mapping wind
the mode of entry (ex., standard vs. stereology), and data pertaining to th
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 mous
down anywhere in the content area of the Mapping Window Info  window and 
drag it to the Finder. A text clipping is deposited at the mouse location where
mouse button is released. The clipping is a text output of the information in t
window.

First Section

Second Section

Third Section

Fourth Section
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Data Type Window

The Data Type window displays all of the structures and their data type curren
mapped in the current mapping window. The layer for each structure object 
also displayed. This window is useful to control the visibility of specific kinds 
structures. 

Opened by:

• Data Type Window in Map menu

• Command - 6

• Pressing Window Toggler in the Mapping window 

• 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 subseque
openings until NeuroZoom exits. This makes it easy to place the window to a
new location. 

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 curs
on the line and in the visibility column and press the mouse button once t
toggle the visibility state. The effect is immediate.

Name - Name of the structure.

Visibility of 
Data Type
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Type - The data type of the structure. Refer to the section in this chapter 
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 chapte
the Layer Window. If the data belongs to a stereology layer, then Stereolog
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 enab
only if there are selected items in the list.

Copy - All selected data types are copied to the clipboard as a report. Th
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. 
button is enabled only if there are selected items in the list.

Drag and Drop Dragging selected items to the Finder will also produce a text clipping of eac
the selected items.
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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 stereo
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:

• Data Window in Map menu

• Command - 7

• Pressing Window Toggler in the Mapping window 

• 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 subseque
openings until NeuroZoom exits. This makes it easy to place the window to a
new location. 

Each of the data types corresponds to one column. Refer to the section in th
chapter on Mapping Tools window for the different kinds of data types in 
NeuroZoom. The column abbreviations are:

P. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Point

L  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Line

O . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Oval

R  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Rectangle
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OC  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Open Contour

CC  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Closed Contour

OBC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Open Bezier Curve

CBC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 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
the data collected by the stereological probes. Those are generated on
reports by the stereological protocols.

Total Mapping - The sum total of both the normal and stereological tota
are displayed.

Print  - All selected data are printed as a report. This button is enabled on
there are selected items in the list.

Copy - All selected data are copied to the clipboard as a report. This butto
enabled only if there are selected items in the list.

Rprt  - All selected data are opened into a text window as a report. This bu
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 stereo
data suitable for copy and paste into spreadsheets. Also be aware of the
preferences for Copy/Paste that can affect the output as well.  
Reference 219



Mapping Windows

h of 

logy 
 

Drag and Drop Dragging selected items to the Finder will also produce a text clipping of eac
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 stereo
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

The Background Images window displays all background images opened in th
current document.

Opened by:

• Background Images... in Imaging menu

• Pressing Window Toggler in the Mapping window 

• 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 subseque
openings until NeuroZoom exits. This makes it easy to place the window to a
new location. 

These background images display behind the data, acting as a kind of templa
which data are mapped. In this figure, the first image is positioned exactly on
origin. The second image is 350 mm to the right in the X axis, 451 mm down
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 th
current image. The current image is the image that is operated on by the Im
Alignment Tool, and is also the one that is displayed when Spatial Image 
Mapping is off. Double-click on an image to make it the current image.

The columns are:

Visibility of
background image
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V - Visibility of the background image. If checked, this image is visible in t
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 th
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 imag
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 
displayed here. If the image was grabbed separately, or opened from a file
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 l
of background images, and becomes the current background image.

Save - This will display a file dialog from which the selected images may b
saved to the disk as a PICT or TIFF file. This button is enabled only if the
are selected items in the list.

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 backgrou
images, and becomes the current background image.

Press here for a popup
menu with Image File 

Format choices
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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 t
selected items.
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Stage Controls Window

The Stage Controls window displays a software based controller for the stage
controller that will work with any of the stages selected for the mapping wind

Opened by:

• Stage Controls Window in Stage menu

• Pressing Window Toggler in the Mapping window 

• 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 subseque
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 hardwar
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 inhere
non-responsiveness due to the nature of how the computer communicates w
the stage controllers.

Disable the Z button
Adjust the Z step amount

All buttons - Press once 
quickly to activate a move 
based on a single incrementa
value.  Press and HOLD to 
move continuously

Z button - Press on the top 
to move the Z in direction, 
and press on the bottom to 

move in the other direction

Use Scroller to adjust 
amount of speed when 
moving continuously

Use Scroller to adjust 
amount of movement in 

single press

If Immediate is checked, 0.5 second 
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 but
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 man
keyboard do not support continuous movement. 

The two radio buttons labelled Amount and Speed are used to determine how the
scroller should operate. When Amount is on, the scroller will adjust the amou
of movement that stage controller will move with one single press. When Sp
is on, the scroller will adjust the speed of movement in continuous motion. 1
of the Amount is used for Z axis. 

The Speed button will not be enabled if the controller has not been previously
configured for a suitable amount of movement, or if the controller is not capa
of moving continuously. 

Alert: The target for the continuous motion is not really infinity. It is a valu
computed with regard to the Amount specified. Therefore, if the Amount i
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 pre
the stage controllers from moving passed practical and safe limits, perha
damaging the microscope slide, an objective, or the microscope itself.

Click on the Disable 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 Controls window can be used to move the stage in certa
prescribed amounts, for example, to perform systematic stepwise movemen
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 subseque
openings until NeuroZoom exits. This makes it easy to place the window to a
new location. 

This moves the 
stage in XYZ axes 

an absolute amount

This will increment 
the Z axis only by a 

positive amount

This will increment 
the Z axis only by a 

negative amount

Display the 
current 

XYZ

This will 
increment the 
XYZ axes by a 
positive amount

This will 
increment the 
XYZ axes by 
a negative 
amount

Amounts for 
incremental 
moves

Amounts for 
incremental 
moves
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Moving Absolute To move the XYZ axes to an absolute location, enter in the target values for 
axis in the fields labelled X Abs (µ), Y Abs (µ), and Z Abs (µ). Only a floating 
point number can be entered into the fields. Then press the button labelled Move 
XYZ . The stage will immediately move this location. The field at the bottom 
the window labelled XYZ (µ) will be updated with this new position. The 
Mapping Window Info  window will also show this new position.

Moving Relative To move relative to the current position, enter in the values into the fields labe
X Inc (µ), Y Inc (µ), and Z Inc (µ). If you do not want a particular axis to move
enter 0 or leave the field empty. To move to the new position relative to these
values, press the Move XYZ (+ Inc) button to move to the current position + the
values, or press Move XYZ (- Inc) to move to the current position - the values.
To move only the Z values regardless of the values in X Inc (µ) and Y Inc (µ), 
press the button Move Z (+ Inc) or Move Z (- Inc). The current position will be 
updated in all cases.
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Stage Location Window

The Stage Locations window 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 subseque
openings until NeuroZoom exits. This makes it easy to place the window to a
new location. 

Stage locations are wherever the stage happens to be when the position is 
recorded. By using this window, those locations can be returned to immedia

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 w
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
dialog window opens asking for the information that you an optionally sto
with this location.
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Go To - The stage is moved to the selected stage location when this butto
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 wh
this button is pressed. This button is enabled only if there are selected item
the list.

Remove - The selected stage location may be removed when this button 
pressed. A confirmation will appear. This button is enabled only if there a
selected items in the list.
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Set Stage Limits Window

The Set Stage Limits window can be used to configure in software based limi
on the XYZ movement.

Opened by:

• Set the Stage Limits... in Stage menu

This is useful if the stage controller does not have physical limit switches on
stage, or if you want to program in additional safety protecting the microscop
equipment and the microscope slides.

To set the limits, move to the limits in each axis, left and right for the X, top a
bottom for the Y, and front and back for the Z, and press the appropriate butto
record the limit. The stage should already have been zeroed properly before 
this feature. If there is any error, for example, the left side is greater than the 
side, NeuroZoom will display the error so that you may correct it by moving 
stage to the proper location. 

If you make an error, press the Restore Last Limits button to put the last known 
values in place.

Once all of the limits are set, the Store button is enabled. Pressing on this butto
will store the limits in memory. You then need to explicitly turn on the feature
use the stored limits by selecting Ignore Stage Limits from the Stage menu so 
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that it is NOT checked. Check this item if a limit is reached and you decide th
you really need to bypass the stored limit values.

When the limits are reached in any condition, for example, you attempt to m
the stage using the software joystick or some other stage movement comma
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 al
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 window 

• Pressing the Current Structure Field Popup menu in the Mapping window
selecting Configure all structures..., Configure current structure..., or 
Configure new structure...

The position of this window remains fixed to its last location for all subseque
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 named UNKNOWN and Virtual Structure cannot be edited.

• To edit a specific structure, select it from the scrolling field. The name and
information will be displayed in the Name and Information  field. 

• To change the name of a structure, select any part or all of its name from
Name field. Enter in the new text. The structure name in the scrolling field
will be updated with each character entered. Only names that are unique
acceptable. When you click outside of the Name field, or select another 
function from this window, the uniqueness of the name will be verified. If it
not unique, an alert will be displayed asking you to reenter a unique nam

• To change the information associated with a structure, select any or all pa
its information from the Information  field. Enter in the new text.

Making a New Structure To create a new structure, press New. A new structure beginning with the name 
Untitled will be added to the scrolling list and automatically selected. This na
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. Th
Delete button will be enabled. Press the button. You will be asked to confirm 
deletion. Press Delete.
Reference 233



Mapping Windows

 the 

ther 

e 

s. It 
op. 
able 
the 
me 
 

A second confirmation dialog appears warning that any data associated with
structure to be deleted will be relinked to the structure named Unknown. Press 
Delete to really delete the structure, or press Cancel to abort the deletion.

Alert: Note that data are never deleted. Only the structure definition is 
deleted.

Exporting Structures To export selected structures to a file that may be stored for later use in ano
mapping document, select the structures (shift clicking to select multiple 
structures), then drag the selection to the desktop. A file named Structure n will 
be created. The number n will be some number chosen to keep the file nam
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 file
is possible that the structure file will not appear immediately on the deskt
At some later point when the Finder decides to update the contents view
on the Desktop will the file icon then be seen. One workaround is to use 
Finder Find command and actually search for the file based on its root na
of Structure. When the Find command finds the file, select it and open its
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enclosing folder (which is the Desktop). This will force the Finder to 
immediately display the file.

Importing Structures To import  a structures file, drag the file from the Finder and drop onto the imp
icon. Only unique structures will be imported.

Editing Graphical 
Attributes

To edit the attributes of an existing structure, select the structure from the 
scrolling list. The controls under the Keyword field will be enabled. All of the 
options in the Display Mode for Points box 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 th
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 structure
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. Press Import . 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. NeuroZo
will attempt to scale down the image to fit within a 32 by 32 pixel boundar
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 specifi
in microns. Enter in the size by clicking the mouse in the field next to the Use 
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 v
to 6. The selected value is shown in the field to the right of this menu but

Press here to import
a PICT as an ICON for

the selected structure
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• Color - the color of any graphical object can be selected from this popup 
menu of popularly used colors. If you want a specific color, press on Pick 
Color, and the Apple color wheel window will open. The selected color is 
shown in the field to the right of this menu button.

Storing Changes The changes may be viewed by pressing on the Apply  button. All data affected 
by structure changes will be redrawn in the mapping window for these structu
Pressing the Done button will store these changes in the document. Pressing 
Cancel button will abort all changes and redraw the mapping window to the s
before the current changes, and not store any changes to the document.
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Select Structures to Map Window

The Select Structures to Map window lists all of the structures from the curren
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
selecting Add/Delete more structures to this map window list...

Many structures may be defined for a document, but only a small subset ma
actually be used in one experiment of the document. Press in the first colum
labelled + to select a particular structure to be available in the list of structure
a mapping window. Press again to clear the column to remove that structure 
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 the Clear All  button to clear all objects from being selectable. The 
exception is UNKNOWN and Virtual Structure. These are always available in the
mapping window as a selectable structure. Press the Select All button to select all 
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of the structures. Press the Accept button to accept the current list as the 
selectable structures. Press the Cancel button to abort any changes.
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Layers Window

The Layers window displays all layers of the document. Whether a layer is act
or visible can be controlled from this window. 

Opened by:

• Configure Layers... in Objects menu

• Pressing Window Toggler in the Mapping window 

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

Layers are used to organize the data into manageable parts. Data can go in
containers known as layers. Each layer can be shown, hidden, activated for 
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 mapp
For example, boundaries of the cortical surface can go into a layer called pia
surface. Different regions can go into a layer called regions. Cortical layers c
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go into a layer called cortical layers. Cell can go into a layer called cells, and
fiber can go into a layer called fibers. 

Making a New Layer Press the New button to create a new layer. A unique name will be created for t
new layer. If you want to rename it, select the layer and press on the Rename 
button and enter in new name. Its uniqueness will be verified.

Likewise, select the layer and press the Info  button to enter in information for 
this layer.

Deleting a Layer To delete a layer, select the layer and press the Delete button. 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. Press the Delete button will 
immediately delete the layer.
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If there is data in this layer, another confirmation will be displayed warning th
there is data, and that deletion of the layer cannot be undone.

Pressing the Delete button will delete the layer immediately. Note that the last 
layer in the document cannot be deleted.

Accepting Changes The Accept button will make any changes immediate and permanent to the 
document. This includes any deletion of layers. Therefore, if you make a mis
in deleting a layer, do not press the Accept button. Instead, press the Cancel 
button to abort all changes. Note that once the Accept button is pressed, the 
Cancel button is disabled.

Controlling Layers • To show all layers, press the Show All button. All layers will be checked as 
visible. Press the Hide All  button to uncheck visibility of all layers.

• To activate all layers, press the Activate All  button. All layers will be checked 
as activated. Press the Inactivate 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 A for activation, or V for visibility. The checkmark will 
toggle on and off indicating the state of the layer for that action.

The data column will show a Yes if there is data in a layer, or No if there is 
none.

Alert: There is always one current layer. This current later is drawn in ital
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 Montage window 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 subseque
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, thi
montage can be treated as a “mounted” tissue section, and analyzed off-line
the microscope.

Move the stage to the top boundary and press the Top button. This will be the top 
of the montage being assembled. Move the stage to the bottom boundary an
press the Bottom 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. The Create button will now be highlighted.
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Select the amount of minimum overlap desired by pressing on the Minimum 
Overlap button for a popup menu. This is a value from 5 to 40% and represe
the amount that the an image will overlap an adjacent image. This could be u
if there is some geometric aberrations from the lens objectives that are preve
a planar image from being captured.

Choose from the popup menu labelled Top Exact to choose whether then top 
edge or the bottom edge will be exact (Top Exact or Bottom Exact); 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. F
example, if Top Exact is chosen, the top will be as imaged, but the bottom will 
truncated by the amount of overlap specified. Make the same selection for Left 
Exact of Right Exact.

If all boundaries are to be exact, check the checkbox labelled All boundaries 
exact, overlap will be larger than specified. In this case, the boundaries will be
as imaged by adjusting the internal boundaries will be adjusted. The amoun
internal overlap will thus be a little larger than specified, depending on the siz
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 repla
the underlying ones. There are no other algorithms in place yet.

Enter in the Montage Name for 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, press the Create button. A window will open 
displaying how many images will be collected. All images are cached on dis
They are not stored in memory. Therefore, you can collect a fairly large mont
limited only by disk space. However, the montage does have to be rendered
depending on the final magnification of the mapping window, the rendering o
the images can be time-consuming.

If video is available, live video is turned on automatically. The stage, if control
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 captu
Press on the dialog’s Cancel button to stop a montage collection.
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When completed, the montage is rendered in the mapping window. The curr
magnification is used, and since this is generally the field of view captured fo
montage, not much will be seen at this point. Use the Zoom 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 im
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 image
you are experimenting with different zoom levels, try using the menu 
selection Enter Zoom... from the Objects menu. The current scale is shown
as a default, and from this you can estimate what scale you prefer, enter 
directly as a floating point value, and NeuroZoom will scale directly to tha
value.
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Configuration Window

The Configuration window contains all of the functions needed to configure t
hardware used in NeuroZoom.

Opened by:

• Configure Devices... in File menu

The window opens with Objectives displayed in the popup menu button at the
left of the window. This is the Devices Category Popup button. Click and hold 
on this button to see the different categories of devices.

Devices
Category

Popup Button

Device List

Delete Button

New Button

Name Field

Info Field
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Each of the devices displays different information. The upper half of the wind
remains the same where the list of each device in the current device catego
displayed in the scrolling field, along with its name and any information 
associated with it, and two buttons named New and Delete. The bottom half of 
the window changes depending on the device category.

General Information Any devices beginning with the word Virtual cannot be edited.

• To edit a specific device, select it from the scrolling field. The name and t
information is displayed in the Name and Information  field. 

• To change the name of a device, select any part or all of its name from th
Name field. Enter in the new text. The device name in the scrolling field w
be updated with each character entered. Only names that are unique wit
the current device category are acceptable. When you click outside of the
Name field, or select another function from this window, the uniqueness o
the name will be verified. If it is not unique, an alert will be displayed aski
you to reenter a unique name.

Devices Category 
Popup Button
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• To change the information associated with a device, select any or all part o
information from the Information  field. Enter in the new text.

• To change the keywords associated with a device, select any or all part o
keywords from the Keywords field. Enter in the new text. These keywords ar
a special field that can be used to locate specific structures.

• To create a new device in the current device category, press New. A new 
device beginning with the name Untitled will be added to the scrolling list and
automatically selected. This name will be unique for this category. You ca
edit the name of the device at this point.

• To delete an existing device, select the device from the scrolling list. The 
Delete button will be enabled. Press the button. You will be asked to confi
the deletion twice.

Alert: The devices that are configured or made here apply to ALL docume
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, select Microscopes from the Devices Category Popup 
button to get to the Microscopes Devices window.

Follow these steps to create or edit a microscope device:

1. Press New to create a new microscope, or single click on a stored microsc
to select it for editing.

2. If this is a new microscope, enter in a name and any information you wan
associate with it.

Microscopes will be used to create View devices, described later. 

Select 
Microscopes 

from this popup 
menu
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Cameras All cameras to be used by NeuroZoom on a given Macintosh need to be 
configured. To do this, select Cameras from the Devices Category Popup 
button to get to the Cameras Devices window.

Follow these steps to create or edit a camera:

1. Press New to create a new camera, or single click on a stored camera to s
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 the Camera Format popup menu button to select the 
format for this camera. The format is the width and height of the video ima
These are the actual available configurations from the Camera Format 
category.

Select 
Camera from 

this popup 
menu
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4. Press and hold on the Camera Digitizer popup menu button to select the 

digitizer for this camera. These are the actual available configurations fro
the Camera Digitizer category.

Select 
Camera 

format from 
this popup 

menu
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Choose the proper camera format that matches the camera. Most NTSC
RS170 cameras in the US are preset at 640 by 480 pixels of resolution w
digitized by a Macintosh QuickTime digitizer set for NTSC scan rates.

AV capable Macintosh models come with onboard electronics that can digitiz
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 wh
there is no available electronics digitizer, such as a PowerBook. The Leaf Lum
digitizer is selected when Leaf Systems Lumina digital camera is connected
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.

Select Camera 
Digitizer from 

this popup 
menu
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Camera Formats All camera formats are configured with this device category. To do this, sele
Camera Formats from the Devices Category Popup button to get to the 
Camera Formats Devices window.

Follow these steps to create or edit a camera format device:

1. Press New to create a new camera format, or single click on a stored cam
format to select it for editing.

2. If this is a new camera format, enter in a name and any information you w
to associate with it.

3. Enter in the format width  and the format height in pixels in the text fields. 
This information will be used to resize the mapping window when a came
with this format is chosen for use in the mapping window. Typical formats 
640 x 480 for NTSC cameras, and 512 x 512 for square pixel cameras.

Select 
Camera 

Format from 
this popup 

menu
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Filters All filters are configured with this device category. To do this, select Filters from 
the Devices Category Popup button to get to the Filters Devices window.

Follow these steps to create or edit a filter device:

1. Press New to create a new filter, or single click on a stored filter to select it 
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 nam
Amount. This value should vary from 0 to 1.

Select 
Filter from 
this popup 

menu
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Objectives All lens objectives are configured with this device category. To do this, selec
Objectives from the Devices Category Popup button to get to the Objectives 
Devices window.

Follow these steps to create or edit a lens objective device:

1. Press New to create a new lens objective, or single click on a stored lens 
objective to select it for editing.

2. If this is a new lens objective, enter in a name and any information you w
to associate with it.

3. Enter in the type of lens - Plan-neofluar, Plan-neofluar Oil, Plan-neofluar 
1mm Korr, LD acroplan, Plan-apochromat.

4. Enter in the Magnification and the Numerical Aperture (NA) into the fields.

Select 
Objectives 

from this 
popup menu
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Lens Objectives will be used to create View devices, described later. All physica
lens objectives that you will use on the microscope with NeuroZoom should 
listed here.

Stages NeuroZoom can control a motorized stage on the microscope to drive the fie
view in the X and Y direction, and in the Z axis for focusing. The motorized st
generally has its own controller interface. In the case of the Ludl, the Zeiss, 
Prior, and the ASI stage systems, a separate chassis connects to the steppe
motors of the stage, and a cable interfaces between the chassis and the com
The type of the cable and the connection to the Macintosh will vary. 

Stage Controllers Either GPIB (IEEE) or RS232/422 serial communications may be used with 
Zeiss or the Ludl. The Prior and ASI only supports RS232 serial 
communications. Please refer to appendix on Stage Controllers if one is not 
supplied by the stage manufacturer. 

• GPIB - the only supported GPIB board is from National Instruments. Eith
the NuBUS or the PCI bus board may be installed in the Macintosh. Plea
refer to the instructions supplied with the board to install both the board a
software drivers. You will also need to know the address and board numb
when configuring the board within NeuroZoom.

• Serial - if you are using Localtalk, the Printer port will be occupied. You mu
then use the Modem port to connect the microscope stage controller to th
Macintosh. BUS based serial boards may be used if the manufacture pro
the proper software drivers to make the board appear as a communicatio
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, s
configuration of parameters may be necessary. To do this, select Stages from the 
Devices Category Popup button to get to the Stages Devices window.
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Virtual Stage and Keyboard Stage are special devices. These cannot be altered

• Virtual Stage - this is a virtual device as described in the section on Devices 
in the previous chapter on The 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 w
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 stag
controller are used. The virtual stage should also be used when multiple 
images are being imported and montaged manually with the Image 
Alignment tool. This will allow you to traverse the entire montage as if yo
were using a real, physical stage.

• Keyboard Stage - this is a stage controller device that intercepts all reque
to and from a stage controller, and brings up a dialog box asking for stag
coordinates for the three axes, or to display the coordinates that you nee
enter in separately, or to record on paper. Use this when you might have 
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 coordi
displayed by NeuroZoom. When NeuroZoom wants a coordinate readout

Select 
Stages from 

this popup 
menu
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enter in the coordinates as displayed by your stage controller system into
NeuroZoom dialog window. In essence, you are acting as the stage contr
driver, interpreting requests, translating them, and providing the 
communications that is missing physically between NeuroZoom and the s
controller.

Follow these steps to create or edit a stage device other than virtual or keyb

1. Press New to create a new stage, or single click on a stored stage to selec
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, 
are several options available.

Stage Class Choose the correct class of the stage connected to the Macintosh. The class
preconfigured with a driver written in software code for supported controllers
New controllers from other manufacturers cannot be added without addition
software code. Press and hold on the button named Class to get a popup menu.

Select Class 
of stage  

from this 
popup menu
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Reverse Axis If an axis is to be reversed because moving the stage controller in NeuroZoo
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 produces an increase in 
the Z stage position (by noting the readout from NeuroZoom in the Mapping
Window Info window). The mapping system is configured so that Z increase
value numerically as you focus through the section. 

Reverse each 
motor axis by 

checking these 
buttons

Reverse each joystick 
axis by checking 

these buttons 

Select Communications
from this popup menu

No Z Controller

Advanced Settings
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Noting the position on the microscope focus knob is not sufficient to determi
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 informatio
this chapter section, and connect the proper cables. Then opening a map
window and use the Microscope Setup Window to select your stage contr

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 o
the microscope. For example, 10 microns. Make sure that the lens object
are position away from the stage!

3. Note the position as indicated by the focus knob on the microscope.

4. Press the Move Z (+ Inc) button. This will move the stage to a new positio

5. Note the new position as indicated by the focus knob on the microscope.

6. If the second reading is lower than the first reading, the checkbox for the 
Reverse Motor for Z should not be checked. This is the normal default settin

7. If the second reading is higher than the first reading, the checkbox for the 
Reverse Motor for Z should be checked. This combination of stage controlle
and microscope are reversing the focus readout positions that NeuroZoo
wants for its mapping system. Reversing the Z axis will correct for this.

Z

X

Y
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Reverse Joystick 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.

No Z Controller If no Z controller is available, or if you want to disable it, check this box. Virtu
and Manual stage always have this Z controller enabled.

Advanced Settings Press this button to get additional advanced settings. What displays depend
the stage controller that is selected. The following figures apply to the Ludl 
Mac1000 controller.

This asks for the steps per micron for each axis. The Ludl moves the steppe
motors by sending pulses as steps. The number of steps per micron must b
calculated and entered. The default values for the X, Y, and Z axes are show
Press Help for more information.
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Both Ludl Mac1000 and Mac2000 have an additional setup window for the 
motor addresses.

Enter the proper address for each motor axis. The defaults are displayed for
controller. Press Help for information on motor addresses for this controller.

See the appendix on Stage Controllers for more information on understanding 
this information and what values to enter for advanced settings.

Communications Press and hold on the Communications button to get a popup menu. Choose 
from the following selections.

• GPIB

• Communications Toolbox

• Serial

• Plug In

• Apple Events
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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) boa
with its software drivers loaded. Only those boards from National Instruments
supported by NeuroZoom.

Communications Toolbox uses the Serial Tool extension. This provides for 
RS232 and RS422 serial mode communications with the stage controller.

Serial communications uses the serial ports as above, but does not require t
Communications Toolbox Manager.

Plug In communications uses a plug-in that is specifically designed for the 
microscope stage controller.

Apple Events communications require a separate application communicating w
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 st
controller.

Alert: Some options are not yet available and will be disabled.

GPIB Settings If GPIB is chosen as the communications mode, additional options appear to
configure the GPIB parameters.
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The address and the board number must be entered. Both depend on how the
GPIB board is configured. If there is only one board, the board is number 0. 
address, however, depends on the address that the stage controller is set for
to the manual of your stage controller to set and determine this value.

Communications 
Toolbox Settings

If the Communications Toolbox is chosen as the communications mode, 
additional options appear to configure those parameters.

Select GPIB 
board address

Select GPIB 
board number
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The CTB Tool must be selected. The CTB Tools button pops up a menu 
displaying all available tools located in your Macintosh. The Serial Tool shou
be selected for most stage controllers communicating via serial mode. Once
selected, click on the Settings button to further configure the tool via the 
Communications Toolbox Manager.

The Send Delay is the amount of delay introduced for each character that is s
via a serial device. Some controllers for microscope stages do not use 
handshaking, and the computer sometimes sends the data too quickly. Choo
from the delay options in this menu to slow down the character send.

Select 
Communications

Tool

Set Settings of 
CTB tool

Send delay
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Views A view is a combination of a microscope, a camera, and the lens objective. E
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
general, the microscope and the camera does not change during an analysis
tissue section. The only variable to change is the lens objective. Therefore, y
should configure in all of the possible lens combinations using the same 
microscope and camera. To do this, select the Views from the Devices Category 
Popup button to get to the Views Devices window.
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Follow these steps to create or edit a view device.

1. Press New to create a new view, or single click on a stored view to select it 
editing.

2. 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 
easier to recognize it from a list of view names.

3. Use the popup menu button Microscope to select the correct microscope. Al
of the microscopes previously configured appear in this popup menu.

4. Use the popup menu button Camera to select the correct camera connected 
this microscope. All of the cameras previously configured appear in this 
popup menu.

5. Use the popup menu button Objective to select the correct lens objective tha
you want to use with this microscope/camera combination. All of the lens
objectives previously configured appear in this popup menu.

6. The view must now be scaled. Press Scale It if you want to use the video 
input from the camera attached to the microscope with a stage controller
produce the scale factors. Or if the scale is known, press Enter Scale By 
Keyboard. 

Select Views
from this

popup menu
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Before scaling, please refer to the appendix on The Microscope and Camera 
Adjustments to align the camera. 

Scaling the View If you press Scale It, a dialog appears offering three choices by which to scale
the view.

• Use live video on motorized stage - this will be the most common method o
scaling a view. The motorized stage will be used to move a fiducial from o
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 an
stored for this view. This is currently the only method that supports correc
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
microscope and imaged with the video camera and lens objective. The ra
in the X and Y axes are computed from information that you enter in via t
keyboard and stored for this view. This method does not support correctio
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 t
case, a stored image captured separately using the microscope, camera
lens objective is displayed instead of the live image. The ratios in the X an
axes are computed from information that you enter in via the keyboard an
stored for this view.

Select one of
these methods to

scale a view
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Alert: Use a digitized video image of a calibrated grid is currently not 
implemented.

If you choose Use live video on motorized stage, the following window opens 
asking you to choose the stage connected to the Macintosh. Obviously, the 
needs to be configured and working before you can proceed with this step. T
necessary because NeuroZoom will be communicating with the stage contro
during this kind of scaling method

After a stage is chosen, a window displaying live video is opened.

Select the stage is is
currently attached and

configured to the
computer
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Scaling - There are two crosshairs and buttons at the top left and the bottom 
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 m
from corner to corner. The fiducial can be placed anywhere on the crosshair
is convenient, as long as the placement is consistent for both crosshairs. Th
displacement in microns as measured by how much the stage moves is wha
important here.

1. Position a fiducial on the top left crosshair. Use the hardware stage locat
that came with the stage controller (for example, trackball or joystick).

2. Press on the Set button in the top right corner. The name of the button will 
change to Reset.

Position any
fiducial on 

crosshair and 
press this Set

button

Move the stage
and  position the
same fiducial on

this crosshair and
press this Set

button

The live video
image appears

here
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3. Position the same fiducial on the bottom right crosshair. Again, use the 
hardware stage locator to move the stage.

4. Press on the Set button in the top bottom right. The name of the button will
change to Reset.

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 microsco
and camera, scaling is complete, and parcentration can be measured. 
Parcentration is the measure of the amount of shift in the center of the field w
lens objectives are switched into place on the microscope. A new dialog win
opens showing more information.

Another lens is required to be mounted and switched into place to measure 
parcentration. You select that lens in the following window which opens if yo
press Measure. Or press Cancel to dismiss this window, cancel parcentration 
measure, and enter 0,0,0 as the default correction factor.
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This window lists all of the lens objectives using this particular microscope a
camera. Select any lens that is currently mounted in the microscope. This 
becomes the relative lens from which to measure parcentration. Press Cancel to 
dismiss this window, cancel parcentration measure, and enter 0,0,0 as the d
correction factor. Press Select when a lens has been highlighted. Another windo
opens explaining the next step.

In this example, 5x Plan-apochromat is selected as the current lens objectiv
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. Whe
positioned and focused, press Accept to continue and to open another window. 
Press Cancel to dismiss this window, cancel parcentration measure, and ente
0,0,0 as the default correction factor. You will also be reminded to switch the 
back to the currently selected lens.
Reference 273



Mapping Windows

ve. 
e 

n 

tes 

s 

tton 
en 

d Y 
. 
In this example, 10x Plan-apochromat is selected as the relative lens objecti
This lens must be switched into place as the working lens and focused on th
same fiducial. When positioned and focused, press Accept to continue and to 
open another window. Press Cancel to dismiss this window, cancel parcentratio
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 comple
the measure of parcentration. 

Alert: Remember to switch back to the original current lens if you had thi
originally selected in a mapping window.

See the section on Parcentration in appendix on The Microscope and Camera 
Adjustments for more information.

The Store Scale button will highlight when scaling has been completed and 
parcentration has been measured if this is not the first lens. Press on this bu
and the scale and parcentration will be stored for this view. The window will th
close and you will be returned to the Configuration window.

Enter Scale By Keyboard If you choose this option, a window appears asking for the scale for the X an
axes. The scale is microns/pixel. Press Accept to store these scales for this view
Press Cancel to dismiss the window with no changes stored.
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Enter Shift By Keyboard If you choose this option, a window appears asking for the parcentration shif
X, Y, and Z. The shift is the measure of displacement of a fiducial when switch
from one lens objective to another. These displacements are relative to the o
lens. Press Accept to store these shift for this view. Press Cancel to dismiss the 
window with no changes stored.

The known X and Y scale
can be entered directly in

for a view

Enter the shift of XYZ
from the indicated relative

objective
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Preference Window

Opened by:

• Preferences... in File menu

All preferences for NeuroZoom are configured from one window named 
Preferences.

The preferences are grouped by similarity. Each group is selected by pressin
the popup menu at the top of the window. New options are displayed for eac
group. As you pass the mouse cursor over each option, a description display
the field at the bottom of the window.

Automatic Behavior These items control automatic behavior of some features in NeuroZoom.

Press for a popup 
menu for groups of 
preference settings

Descriptive information 
displayed here when 
the mouse is moved 
over each option
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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 n
file dialog opens asking for the name to use for the file. If a document has no
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 docum
will have the same name with the character * appended to it (Ex. filename*). 
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 o
the last version is maintained.

Automatically hide 2D map window floating palettes - If this is selected, all of 
the floating palettes associated with the Mapping 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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Automatically hide 3D map window floating palettes - If this is selected, all of 
the floating palettes associated with the 3D Mapping window are hidden when 
the 3D Mapping window goes into the background. For example, when a tex
window is opened or when the 2D Mapping window is brought to the 
foreground. This is useful for small monitors that tend to get cluttered with al
the opened windows. 

Open microscope setup dialog when opening a new map window - If this is 
selected, the Microscope Setup window will open automatically whenever a 
Mapping Window opens. This includes both new and existing documents. If 
documents are opened simultaneously, such as selecting two or more 
NeuroZoom documents from the Finder and selecting Open from the File menu 
of the Finder, the Microscope Setup window 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
point is entered in the map window. In other words, as soon as you indicate 
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 sp
up data entry, as most data are “collapsed” to the current plane of focus, wh
doesn’t change, and the location of the current field of view, which also does
change. However, in some conditions, such as tracing out arbors that course
and out of the tissue section, this preference is useful when focusing on diffe
points of the fiber for vertex entry using the arbor tool. Note that a there woul
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.

Copy/Paste These items control the behavior of copying and pasting in NeuroZoom.
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Copy and drag objects in verbose mode - If this is selected, objects are copied
to the clipboard or dragged to files with more information added to the data. 
not selected, only the data are copied or dragged in a tab-delimited format m
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 clipboar
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 line
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 I/O These items control aspects of file I/O.

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 separa
created in the exported file. Note that this can be unwieldy, especially if obje
like the Grid is on. Every line of the grid is an object. A single object is usefu
when you have the precise mapping window presentation, and you need to e
it a one PICT object that can be scaled together as a group in another graph
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 Illustrator open
the individual objects, but hides them behind a frame.
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Imaging

When grabbing one image - There 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. 
montage will eventually be created if the menu item Spatially Map All 
Images is on in the Imaging 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 d
want to store them persistently in the document.

Map Package These items control the use of map packages.
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Map Packages are files that are created when dragging data from the Mapping 
window to the Finder. The file is self-contained and can be sent directly to 
another use using the Networking Module. A map package can also be dragge
and dropped directly into an opened Mapping window. The contents of the 
package are then merged into the document and displayed. The name of the
Package file is Map Objects followed 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.

A window then opens displaying the action and number of new objects adde
the document.
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Create a map package whenever objects are dragged to the desktop - If this 
is selected, a map package is always created for every drag and drop to the F
desktop. A window opens to ask for an optional description and an optional 
password.

The password is requested when the Map Package is reopened by NeuroZo

By The Way: Due to limitations in how the drag and drop mechanism work
you can drag to any folder on any drive, but the Map Package file will alw
be created on the Desktop. Furthermore, System 7 may delay the display
the file until the file is accessed. This makes the file difficult to locate at times
At some point after creation, the file will be displayed. If you need to get t
file more quickly, Use the Finder File command to locate the 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 the Mapping 3D window when opened 
from a Mapping window.
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Surface Smoothing - This is a popup menu to select the method for smoothin
surfaces. The choices are:

• None

• 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

• Only Points

Shading - This is a popup menu to select the shading method. The Lambert 
method is used when the option selected is Some Shading. The Phong method is 
used when the option selected is Better Shading. The choices are:

• None

• Some Shading

• Better Shading

Camera - This is a popup menu to select the type of camera or projection. T
choices are:

• Orthographic

• Perspective

Image - This is a popup menu to select the rendering type to use to create th
image. The choices are:

• Wireframe

• Realistic

Axis of Rotation - This is a popup menu to select the default axis of rotation 
when the Rotate tool is the active tool. The choices are:

• About X

• About Y

• About Z

• About XYZ

Rotate Relative To - This is a popup menu to select the center of rotation. If y
select Camera, then the center of the camera is used. If you select Model, then 
the center of rotation will be the model. The choices are:

• Camera

• Model
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Subdivision Method - This is a popup menu to select the method for curve an
surface subdivision. Constant indicates a fixed number of line segments. 
Microns indicates a length in microns of the line segments. Pixel indicates a 
length in pixels of the line segments. The choices are:

• Constant

• Microns

• Pixel

Background Color - This button opens a color picker to choose the starting 
color for the background of the 3D 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 th
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 when the Rotate tool 
is selected, and the model is moved in any of the three axes.

Mapping Window Most of these items control whether a window is opened automatically when
mapping window opens.
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2D Graphics Rendering - Press this for a popup menu to choose the method
rendering 2D graphics in the mapping window.

• QuickDraw  does not check for 16 bit overflow when scaling data objects 
This produces the faster rendering, but artifacts due to the overflow may re
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 fie
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 clip
in floating point math. This produces the slowest rendering, but all objects
displayed faithfully. Searching may be fastest with this method because a
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vertices of objects are precomputed. As with the other two options, an ale
displayed in the Mapping window message box field if any data object co
overflow. This alerts you to use the QuickDraw  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 opene
when a new mapping window is opened.

Open Imaging Tools Window - If this is selected, the Imaging Tools Window is
opened when a new mapping window is opened.

Open Stage Tools Window - If this is selected, the Stage Tools Window is 
opened when a new mapping window is opened.

Open Info Window - If this is selected, the Mapping Window Info Window is 
opened when a new mapping window is opened.

Open Background Images Window - If this is selected, the Background Image
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 new mapping window is open

Open Data Type Window - If this is selected, the Data Type Window is opene
when a new mapping window is opened.

Open Data Window - If this is selected, the Data Window is opened when a n
mapping window is opened.

Open Montage Window - If this is selected, the Create Montage Window is 
opened when a new mapping window is opened.
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Stage Scrollers Initially Displayed - If this is selected, the stage scrollers are 
displayed when a new mapping window is opened.

Mapping Window - Grid These items control aspect of the grid on the mapping windows.

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 in µ indicate the default 
width and height of the grid for all new documents.

Grid Color and Thickness - Color and Thickness are popup menus from whic
the default color and thickness for the grid may be selected for new docume
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Stage These items control aspects of the stage.

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 fo
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 fo
stage controller in the Mapping Window is pressed.
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Focus Scroll Amount (microns) - Enter in the default starting values in micron
that determines the displacement in the Z axis when the scrollbar for the sta
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 m
be selected for new documents.

Stereology These items control general aspects of Stereology.

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, decimete
and meters.
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Default Fraction for Fractionator  - This is the default fraction to be used for a
Fractionator based protocols in new documents. Enter a percent floating poi
value.

Stereology - Counting 
Frame

These items control aspects of the counting frame in Stereology.

Percentage - If this is selected as one of the two options, the default size of th
counting frame will be calculated as a percentage of the Mapping window 
dimensions. Enter the Percent Width and Percent Height.

Absolute Size - If this is selected as one of the two options, the default size of
counting frame will be calculated as an absolute size in microns, regardless o
magnification or scale of the Mapping window. This also means that the 
counting frame may not be valid at some magnifications. Enter the Absolute 
Width  and Absolute Height.
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Permitted Edges Color and Thickness - Color and Thickness are popup menu
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 menu
from which the default color and thickness for the forbidden edges of the 
counting frame may be selected for new documents.

Stereology - Cycloids These items control aspects of the cycloids in Stereology.

Cycloid Surface Area Grid Color and Thickness - Color and Thickness are 
popup menus from which the default color and thickness for the cycloid surf
area grid may be selected for new documents.

Selected Intersections Color and Thickness - Color and Thickness are popup 
menus from which the default color and thickness for the selected intersectio
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

Point Count Grid Color and Thickness - Color and Thickness are popup 
menus from which the default color and thickness for the point count grid ma
selected for new documents.

Selected Intersections Color and Thickness - Color and Thickness are popup 
menus from which the default color and thickness for the selected intersectio
between the point count grid and the objects may be selected for new docum

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 These items control warnings used throughout NeuroZoom.

Confirmation dialog for manual stage move - If this is selected, a confirmation
dialog will always open when selecting the Move Stage command from the 
Stage menu or the Stage Tools window.

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.

Saving and Reading 
Preferences

Preferences may also be saved to and restored from disk files. To save the 
preferences to a file, select Save to File... from the Preferences submenu.
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A file dialog opens asking for the name of the file in which to store the 
preferences.

To restore the preferences from a file, select Restore from File... from the 
Preferences submenu.
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A file dialog opens asking for the file from which to restore the preferences.

Once the preferences are read in, they remain in effect as the default prefer
for NeuroZoom.
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CHAPTER 4 Stereology Windows
In 
All the windows in NeuroZoom are opened by activating a menu command. 
this chapter, all of the 3D Mapping windows in NeuroZoom will be detailed. 

• See the chapter on Mapping Windows for specific information on the 2D 
windows.

• See the chapter on 3D Mapping Windows for specific information on the 3D 
windows.

Please be sure to read the previous chapter on Menus to understand fully how 
these windows are opened.
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Introduction to Stereology Windows

The stereology windows in NeuroZoom are all opened by commands in the 
Stereology menu. Stereology is task driven in NeuroZoom. A stereology 
protocol is selected for a specific experiment, and NeuroZoom presents wind
and options pertaining to that protocol. Because of this, this chapter will pres
windows not separately as in the previous chapter, but rather as sequential a
taken when conducting a session with the stereology probes. 

Stereology Probes The stereology probes, or tools used to acquire the data, are grouped aroun
categories: estimating number, estimating length, estimating surface area, a
estimating volume. Be sure to read the chapters on Stereology in the User 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 a
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 option
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. W
will begin with the point estimators, then the surface area estimators, and the
volume estimators. 

Alert: Currently, there are no length estimators in NeuroZoom.

The following chapters do not try to present the fundamentals of stereology. T
do not go into depth on the reasons why certain parameters are used over o
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They only show the windows, how to get to the windows, and the meaning of
components on the windows. For an understanding of the stereology reason
please refer to the chapters on Stereology in the User Guide Manual .
Reference 301



Stereology Windows
302 Reference



Number by Fractionator Systematic Sampling

enu

ons 

nted.

g 

he 
Number by Fractionator Systematic Sampling

Opened by:

• Estimate Number By Fractionator Systematic Sampling... in Stereology m

The Number By Fractionator Systematic Sampling window, for lack of a 
better name, is a choice window. From this you are to select one of four opti
to proceed with estimating numbers.

Information on what this probe accomplishes and the four options are prese

• New - make a new multisector group to begin a new analysis on estimatin
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. T
radio button will highlight indicating that it is selected. Press Accept to continue 
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with the process, or press Cancel to 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 numbers using a Fractionator 
protocol.

If you choose this option, and if you do not have at least one contour created
selected in the mapping window, an error window opens indicating that at le
one selected contour is needed to represent the volume of reference.

Go back and use the mapping tools to create a closed contour around the vo
of reference. When you have done so, select it, choose Estimate Number By 
Fractionator Systematic Sampling... in the Stereology menu again, and select 
New and press Accept. A new window opens.
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This window is the New Fractionator Systematic Sampling Group window. 
All of the parameters to create a multisector group for a Fractionator analysis
entered here. The multisectors are calculated on a systematic random samp
through the selected contour. Only those multisectors that intersect the cont
will be presented. Disectors are created in those multisectors in which the 
estimates are places for cell counts.

Fraction (Percent of 
Area)

Enter the fraction that is desired for the Fractionator analysis. For example, if
want to estimate counts of cells in 10% of the contour volume, enter 10. The
default is 10%. Please refer to the chapters on Stereology in the User Guide 
Manual for more specific information on this value.

Tissue Thickness (µ) Enter the mean tissue thickness in microns for this section. This can be mea
with the Measure Mean Tissue Thickness tool located in the Analysis submenu 
of the Modules menu.

Counting Frame Size This is a button that opens a window from which to adjust the size of the coun
frame. The current frame size is displayed in the field to its left.

Enter the fraction 
of the volume for 
estimating counts

Press to open 
window to configure 
counting frame

Current size of 
counting frame

Popup to select a 
structure name 
for the  Name of 
the Multisector 
Group

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

Instructions

Enter the mean 
tissue thickness
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The size of the counting frame may be entered as a percentage of the screen size, 
or as an absolute width and height in microns. The major difference between
two techniques is that a percentage will always ensure that the counting fram
in the mapping window regardless of the lens objective used. However, you 
cannot switch lens objectives in the middle of a stereology experiment using
counting frame because the absolute size of the frame would change.

When you enter the size in absolute microns, the displayed size of the counting 
frame in the mapping window will change as you change the lens objective. 
frame will always adjust to the absolute width and height entered. However, 
problem here is that the size of the counting frame may exceed the size of th
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 b
more appropriate than the other, depending on how you go about the busine
setting up the stereology experiment. You choose the method which best su
your needs. Please also refer to the chapters on Stereology in the User Guide 
Manual and the Reference Manual more information.

When choosing the width and height as a percentage, press and hold on the
or height button. A menu pops up for selectons from 2 to 98%.

Choose the
format for
the frame 

parameters
Enter width and 
height in microns

Popup and select 
as percentage

Choose color 
for permitted

edges

Choose width of 
permitted edges in 
frame

Choose width of 
forbidden edges in 
frame

Choose color 
for forbidden 

edges
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Press and hold on the Color button for the permitted and forbidden colors. A 
popup menu shows the color choices.
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Press and hold on the Thickness button for the permitted and forbidden 
thicknesses. A popup menu shows the choices from 1 to 6. 6 is thickest.

Press on the Apply  button to see the changes. Press on Cancel to dismiss the 
window and cancel any changes you made with this window. Press Accept to 
dismiss the window and to store the changes made with this window.

Name and Info Enter the name and information for this multisector group. The default name
the structure name of the contour that is selected when this window was ope
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 als
enter in any other name you desire.

When all parameters are entered, the Make button is enabled. Press Cancel to 
dismiss the window and not make the multisector group. Press Make to make the 
multisector group. 
Reference 309



over 
 

new 

sis. 
If the counting frame is too large to accurately place a group of multisectors 
the selected contour representing the volume of reference, a window opens
displaying this error.

Once the multisector group has been made successfully, a window opens 
presenting the option of starting the stereology session immediately on this 
group.

Press No to close window and return to the Mapping window. Press Yes to 
continue immediately to the Fractionator analysis on this multisector group.

Answering Yes is the same as opening an existing multisector group for analy
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 Fractiona
protocol.

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 

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 automatica
preselect this OPEN button.
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Notice the contour drawn to remind you of the volume of reference. This is ha
if there are several protocols stored in the document.

T - This first column indicates the Type of Multisector Group. It should show
for Fractionator.

Name - The second column is the name assigned to it when the multisector g
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 multisect
group was made.

Select the multisector group to reopen and press the Count button to continue 
counting with that group. Press the Cancel button to dismiss the window and 
cancel any selection. Or press the Info  button to see more information. Both the
Name and Information  can be edited. Pressing Accept will store the changes. 
Pressing Cancel will dismiss the window without storing any changes.
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Fractionator Control 
Window

If a multisector group is selected and opened for counting, live video is turned
If this is the first time the multisector group is being opened, the thickness of
disector must be entered in the following window.

Once the thickness is specified, another window prompts for you to focus on
top of the tissue section.  

 After the top is specified, the following window opens.
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This is the Fractionator 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 st
are located in the only scrolling field on this window.

Of these disectors, the disector in Italics is the current disector. The curre
disector is the one that the microscope is focused on. Of the two planes o
disector, the microscope focuses on the reference plane. This is indicate
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 clicking on a disector makes the selected disector the current dise
The microscope stage will move to that new focus point, and the disector
be displayed in Italics.

List of 
disectors 

in current 
multisector

Current 
disector 
displayed 
in mapping 
window
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The Name for each disector is auto-generated when the multisector is ma
The first disector is named Forbidden Plane because the microscope focuse
on the first plane in the first disector, which by NeuroZoom convention, is 
forbidden plane. No data is usually counted in this plane. The subsequen
disectors are then named DS 1, DS 2, and so on. 

The Info  field is blank initially for each disector. However, you can Option-
Double Click on a disector and a dialog window opens for you to enter in n
information.

Tip: Option Double Click on a disector to change its information.

Visibility  of data can be controlled by clicking on the leftmost column 
labelled V. 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
the multisectors, and they are visually collapsing on top of each other.

Single click in the 
V column to 
toggle visibility of 
the data in the 
selected disector
Reference 315
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Inclusion of data can be controlled by clicking on the column labelled +. A 
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 gr

The column labelled Data shows No if there is no data in the disector, or Yes 
if there is data.

2. Data Field - This shows the current multisector that the microscope stage
located on, and whether it has been “analyzed” or not. When a multisecto
“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 
data to enter. The total number of multisectors in the group is also shown.
current structure selected in the mapping window is then displayed, along
with the number tallied for this structure for both the current multisector a
the current disector.

Multiple structures may be estimated simultaneously with the Fractionato
probe. However, only the current structure’s totals are shown in the data 

All data are estimated for number by using the Point tool (see the chapters on
Stereology in the User Guide Manual to understand how to estimate structur
number using this tool. Also see the section in this manual on the Point tool). 
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, the Variance and the Standard Deviation for the 
number estimates among the multisectors are expressed in the Mapping 
Window Info  window. The multisector total and the disector total are also
displayed for the current structure.

Single click in 
the + column to 
toggle inclusion 
of the data in the 
selected disector
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Several control buttons in the Control  window perform actions on the 
multisectors.

3. Report - pressing this button generates a report and displays it in a sepa
window.

The report can be closed by pressing Done, printed to the selected printer by
pressing Print , or saved to a Text file by pressing Save.... In this window, the 
end of the report shows each structure estimated for number in this 

Variance and SD are 
displayed only if there are 
2 or more analyzed 
multisectors
Reference 317
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experiment and lists the total count (n), the density of the structure expre
as n per µ3 and the variance and standard of the structure among the 
multisectors. This is zero unless at least two multisectors have been mark
“analyzed”.

4. New Disector - pressing the New DS button creates a new disector for the 
current multisector. The position of the disector is immediately adjacent to
current disector. The thickness of the disector is the same as all other 
disectors, and is the number first specified when this multisector group w
made. However, if the option is held down when New DS is pressed, a 
window opens for you to enter in a new disector thickness value in micro

If New DS is pressed and the current multisector has already been marke
analyzed, a window opens to alert you to this fact.

Press Cancel to dismiss the window and to not create a new disector. Pres
Yes to indicate that the new disector will be added to the bottom of the 
multisector, and will push the multisector stack downward to incorporate 
new thickness of this new disector. The multisector will then be marked a
“unanalyzed”.
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5. Delete Disector - The Delete DS button is enabled only if the last disector in
the multisector is the current disector. Pressing this button deletes the cu
disector completely from the multisector.

Alert: The CURRENT disector is deleted, not the SELECTED disector. T
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 disecto

If the current disector contains the forbidden disector (meaning also it is t
last disector in the multisector), you need to refocus on the top of the 
multisector again to begin estimating again for this multisector.

If you press on Cancel, 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.
Reference 319
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If you press Ready, the current position of the microscope stage is read fro
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 curre
disector.

If the current disector being deleted is not the last disector, the next to las
disector then becomes the current disector after deletion.

6. Delete Data - pressing the Delete Data button will delete all data from the 
current disector. Similar to the previous command, this acts on the current
the selected disector. If there is no data in the current disector, an error 
window opens.

If it does contain data, a warning window opens.

Only the data are deleted. The planes and their location are not affected.
can continue estimating data directly into this disector.
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7. Previous Multisector - pressing the Prev MS button moves the microscope 
stage to the previous multisector for this group. This movement wraps aro
so if you are currently on the first multisector, the last multisector is selec

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.

Press Ready and the current microscope stage location will be read as the 
plane of the first disector. Press Cancel to dismiss the window, and cancel the
multisector move command. The last used multisector will be moved bac
into location.

The Data field updates to show the current multisector. The Disector list a
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.

8. Next Multisector - pressing the Next MS button moves the microscope stag
to the next multisector for this group. This movement wraps around, so if 
are currently on the last multisector, the first multisector is selected.
Reference 321
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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.

Press Ready and the current microscope stage location will be read as the 
plane of the first disector. Press Cancel to dismiss the window, and cancel the
multisector move command. The last used multisector will be moved bac
into location.

The Data field updates to show the current multisector. The Disector list a
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.

9. Multisector  - this is a popup menu showing all the multisectors in this grou
You can select any of them and NeuroZoom automatically goes to that 
multisector. The menu indicates whether a multisector has been analyze
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.

Press Ready and the current microscope stage location will be read as the 
plane of the first disector. Press Cancel to dismiss the window, and cancel the
multisector move command. The last used multisector will be moved bac
into location.

10. Analyzed - checking this button marks the current multisector as”analyze
This makes the multisector eligible for calculations involving global volum
and counts, such as when generating reports.
Reference 323



 box 

e 
d all 

last 
back 
When a multisector has been marked as “analyzed”, and you uncheck the
to mark it as “unanalyzed” again, a warning window opens.

The counting plane of the last disector in this multisector is used as the 
bottom of the multisector. If the tissue has incomplete staining, this counting 
plane may not be the true bottom of the multisector. In this case, Option-Click 
on the Analyzed checkbox. A window opens asking you to focus on the tru
bottom of the tissue section. This plane will then be used as the bottom an
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.

If the plane you specify as the bottom is above the counting plane of the 
disector of this multisector, an error window opens, and the stage moves 
to the last known position. 
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The bottom cannot be above the last counting plane, otherwise data will 
excluded from the calculations. If a disector needs to be deleted, use the
Delete DS button to delete the disector completely.

11.

12. Help - If the Help button on the keyboard is pressed, a Help window opens 
displaying some helpful comments for this protocol.

13. Moving to the Data’s Disector - In the Mapping 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
confirmation.

Press Yes to move the stage to the disector holding that data. That disecto
then becomes the current disector. Press Cancel to 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.
Reference 325
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Alert: Be sure to have the Selection wool selected from the Mapping Tools 
window in order to control-double-click on it. Otherwise, you will only put 
new data point on top of what you are clicking on.

14.
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Delete Existing 
Multisector Group

Delete an existing multisector group for estimating numbers using a Fraction
protocol.

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

Otherwise, a window opens that allows you to select from any existing 
Fractionator protocols in the document.
Reference 327
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Notice the contour drawn to remind you of the volume of reference. This is ha
if there are several protocols stored in the document.

T - This first column indicates the Type of Multisector Group. It should show
for Fractionator.

Name - The second column is the name assigned to it when the multisector g
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 multisect
group was made.

Select the multisector group to delete and press the Delete button to delete that 
group. Press the Cancel button to dismiss the window and cancel any selection
Or press the Info  button to see more information. Both the Name and 
Information  can be edited. Pressing Accept will store the changes. Pressing 
Cancel will dismiss the window without storing any changes.
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When deleting a group, a confirmation window opens warning that the deletio
permanent and cannot be undone.

Press Delete to delete the group, or press Cancel to dismiss the window without 
any changes.
Reference 329
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Info on Existing 
Multisector Group

Get information by reports on existing multisector groups for estimating numb
using a Fractionator protocol.

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

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 ha
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 b
made in this manner to report on more than one multisector group at one tim

T - This second column indicates the Type of Multisector Group. It should sh
F for Fractionator.

Name - The third column is the name assigned to it when the multisector gro
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 press the Report button to report 
on that group. Press the Cancel button to dismiss the window and cancel any 
selection. Or press the Info  button to see more information. Both the Name and 
Reference 331
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Information  can be edited. Pressing Accept will store the changes. Pressing 
Cancel will dismiss the window without storing any changes.

Multiple group reporting opens multiple report windows. A report window sho
the same information as generating a report when conducting the experimen
332 Reference
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Surface Area by Cycloids/Point Counting in 
Vertical Sections

Opened by:

• Estimate Surface Area by Cycloids/Point Counting in Vertical Sections... i
Stereology menu

The Surface Area by Cycloids/Point Counting in Vertical Sections window, 
for lack of a better name, is a choice window. From this you are to select on
four options to proceed with estimating volumes. A Cavalieri point counting g
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 prese

• New - make a new cycloid grid group to begin a new analysis on estimati
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. T
radio button will highlight indicating that it is selected. Press Accept to continue 
with the process, or press Cancel to dismiss this window with no options or 
changes made to the document.
334 Reference



Surface Area by Cycloids/Point Counting in Vertical Sections
New Cycloid Grid Group Make a new cycloid grid group for estimating surface area using a Cycloid 
protocol.

Select New and press Accept. A new window opens.
Reference 335
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This window is the New Cycloid Surface Area Grid Group window. All of the 
parameters to create a cycloid grid group for a Cycloid analysis are entered 
A Cavalieri point counting grid is also made along with the cycloids. Both 
surface area and volume can be estimated simultaneously.

Physical or Optical 
Serial Sections

Either physical serial sections (photographs) or optical serial sections (from 
microscope) can be specified. Please refer to the chapters on Stereology in the 
User Guide Manual for more specific information on how to use these two 
different methods.

The previous figure shows Physical serial sections selected. Certain fields o
window will be visible. 

Grid Size This is the size of the point counting grid, measured in microns. A full cycloid
placed at every two point counting intersections.

Grid Angle The slope of the grid can be altered by entering a value here from.

Popup to select 
a structure name 
for the Name of 
the cycloid grid 
group

Name for cycloid 
grid group

Information for 
cycloid grid 

group

Instructions

Choose Physical or 
Optical Sections

Enter the 
cycloid grid 

size

Enter the cycloid 
grid angle

Enter the 
beginning Z 
(physical sections 
only)

Enter the 
number of 
sections

Enter the 
distance between 
sections
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Number of Sections The number of sections used as physical sections is entered here. Typically t
the number of images you would be imported.

Beginning Z Level Physical sections are not read from the microscope. Therefore, the beginnin
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 in
space.

Name and Info Enter the name and information for this cycloid grid group. The default name
the current structure of the mapping window. Press and hold on the Structur
Popup menu button to get a list of all the structures for this mapping window 
select one for the name. You can also enter in any other name you desire.

If the Optical Serial Sections button is pressed, a new set of fields are display

Popup to select a 
structure name for the 
Name of the Cycloid 
grid group

Name for 
Cycloid grid 

group

Information for 
Cycloid grid 

group

Instructions

Choose 
Physical or 

Optical Sections

Enter the cycloid 
grid size

Enter the cycloid 
grid angle

Enter ta desired 
interval for the 
sections (microns)

Press to turn 
on video

Shows the computed 
number of sections

Press to indicate the 
top of the structure

Press to indicate the 
bottom of the structure
Reference 337



ls 
 and 
f the 
he 

se 
 

ial 

e 

new 
Optical serial sections are acquired from the microscope. NeuroZoom contro
the microscope by moving the stage. Therefore, the structure whose surface
volume is being estimated needs to focused on, so that the top and bottom o
structure are known, and the number of optical sections can be computed. T
parameters for optical sections are listed below.

Video Press the Video On button to turn on video. This button is provided here becau
this window is modal. No other window is active. This is the only window with
which you can interact.

Top Focus on the top of the structure and press the Top button. The current position 
from the microscope will be read.

Bottom Focus on the bottom of the structure and press the Bottom button. The current 
position from the microscope will be read.

Interval Enter the desired interval based on 1 interval = 1 micron. The number of ser
sections is then computed and displayed in the field named Sections. The first 
serial section is randomly placed to ensure a systematic random sample. Th
random position generated is shown in parentheses. You can adjust the Interval  
number until a comfortable number of sections is displayed.

When all parameters are entered, the Make button is enabled. Press Cancel to 
dismiss the window and not make the cycloid grid group. Press Make 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 
group.
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Press No to close window and return to the Mapping window. Press Yes to 
continue immediately to the Cycloid analysis on this cycloid grid group.

Answering Yes is the same as opening an existing cycloid grid group for analy
This is presented in the next session.
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Open Existing Cycloid 
Grid Group

Open an existing cycloid grid group for estimating surface area using a Cycl
protocol.

If you choose this option, and if there are no cycloid grid groups for this Cycl
protocol stored in the document, an error window opens to alert you.
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Otherwise, a window opens that allows you to select from any existing Cyclo
protocols in the document.

Tip: Holding down the OPTION when choosing Estimate Surface Area B
Cycloid and Point Counting in Vertical Sections... in the Stereology Menu
will automatically preselect this OPEN button.

Structure Name - The first column is the name assigned to it when the cyclo
grid group was made.

Type - This second column indicates the type of serial section. It should sho
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.
Reference 341
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Select the cycloid grid group to reopen and press the Select button to continue 
counting with that group. Press the Cancel button to dismiss the window and 
cancel any selection. Or press the Info  button to see more information. Both the
Name and Information  can be edited. Pressing Accept will store the changes. 
Pressing Cancel will dismiss the window without storing any changes.

Cycloid Control 
Window for Physical 
Sections

If a cycloid grid group for physical sections is selected and opened for additio
estimating, the following window opens.

This is the Cycloid Estimate of Surface Area 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 loca
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 ove
on top of the image. To select a grid for display, press in the leftmost colu
(the column labelled +). This will toggle the visibility of the grid on and off

The selected grid is the grid which is operated on by certain buttons located
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 n indicates the number of the grid from the top section
downward to the bottom.

The column labelled Data indicates if there is any data in this grid. The 
column shows No if there is no data in the disector, or Yes if 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 Z 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 sectio

List of grids

Currently displayed grid
Reference 343
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The Info  for each disector is auto-generated when the cycloid grid is mad
This can be changed with the button labelled Info .

2. Data Field - This shows whether physical or optical serial sections are be
used, the name of the group, which is probably also the name of the stru
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 using the Cycloid tool (see the 
chapters on Stereology in the User Guide Manual to understand how to 
estimate structure surface area using this tool. Also see the section in thi
manual on the Cycloid tool).

Several control buttons in the Control  window perform actions on the grids.

3. Report - pressing this button generates a report. There are two options fo
reports when physical serial sections are used. A window opens from whic
select one option.

When physical sections are used, the volume of reference may or may n
known. For example, it may be too large to estimate with the point counti
(Cavalieri) grid. You can choose to enter in the volume from the keyboard

• Choose Use Estimated Volume of Reference to use the volume computed 
from the point counting (Cavalieri) grid.
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• Choose Enter in Separate Volume of Reference if entering from the 
keyboard.

The report generated displays in a separate window.

The report can be closed by pressing Done, printed to the selected printer by
pressing Print , or saved to a Text file by pressing Save.... In this window, the 
end of the report shows each grid and its estimates for surface area. The
surface area is the totalled and displayed.
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4. Delete - pressing the Delete button 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.

A second window opens again for confirmation. This data deletion canno
undone.

Multiple grids may be selected by Shift-Clicking on each grid. Pressing 
Delete will delete the data from all the grids simultaneously.

5. Info  - pressing the Info  button opens a window in which to enter in new 
information for the selected grid. Note that this is for the selected grid, an
does not have to be the current grid.
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ly.

Multiple grids may be selected by Shift-Clicking on each grid. Pressing Info  
will change the information for all the grids to the new value simultaneous

6. Options - pressing the Options button opens a window with options to 
change certain parameters for the grids.

Configure Point Grid Appearance - opens a window to adjust the 
appearance of the point grid.
Reference 347
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Press and hold on the Color button for the color of the grid itself, and of 
intersections points with the structure. A popup menu shows the color 
choices.

Press and hold on the Thickness button for the thickness of the grid. A popup
menu shows the choices from 1 to 6. 6 is thickest.

Press and hold on the Mode button for the symbol to use on the intersections. 
A popup menu shows the choices from.

Press Cancel to dismiss the window and cancel any changes. Press Apply  to 
see the effects. Press Accept to accept the changes and stored them with th
grids. 
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Configure Cycloid Grid Appearance - opens a window to adjust the 
appearance of the cycloid grid.

Press and hold on the Color button for the color of the grid itself, and of 
intersections points with the structure. A popup menu shows the color 
choices.

Press and hold on the Thickness button 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 the Mode button for the symbol to use on the intersections. 
A popup menu shows the choices from.

Press Cancel to dismiss the window and cancel any changes. Press Apply  to 
see the effects. Press Accept to accept the changes and stored them wit
grids.

Configure Point Grid Appearance - opens a window to adjust the 
appearance of the point grid.

Press and hold on the Color button for the color of the grid itself, and of 
intersections points with the structure. A popup menu shows the color 
choices.
350 Reference



Surface Area by Cycloids/Point Counting in Vertical Sections

 

e 

 to 
Press and hold on the Thickness button for the thickness of the grid. A popup
menu shows the choices from 1 to 6. 6 is thickest.

Press and hold on the Mode button for the symbol to use on the intersections. 
A popup menu shows the choices from.

Press Cancel to dismiss the window and cancel any changes. Press Apply  to 
see the effects. Press Accept to accept the changes and stored them with th
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
preserve the data for the point grid
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Press Cancel to dismiss the window with resizing. Press Resize to continue. 
A window opens in which to enter the new grid size.

Enter the new value for the size of the grid in microns. The current size is
default size shown. Press Cancel to dismiss the window with resizing. Press
Accept to 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.

Press Cancel to dismiss the window without any changes. Press Add to add 
the new section.

Delete the Last Section - this option deletes the last section (grid).
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Press Cancel to dismiss the window without any changes. Press Delete to 
continue with another confirmation window.

Press Cancel to dismiss the window without any changes. Press Delete to 
delete the last section.

7. Help - If the Help button on the keyboard is pressed, a Help window opens 
displaying some helpful comments for this protocol.
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Cycloid Control 
Window for Optical 
Sections

If a cycloid grid group for optical sections is selected and opened for addition
estimating, the following window opens.

This is the Cycloid Estimate of Surface Area 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 loca
in the only scrolling field on this window.

Of these grids, only one may be displayed at any one time. These are overla
top of the image. To select a grid for display, press in the leftmost column (th
column labelled +). This will toggle the visibility of the grid on and off.

List of grids
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The selected grid is the grid which is operated on by certain buttons located at
bottom of the window. The selected grid and the current grid are not necess
the same, although in this example, they are.

The column labelled n indicates the number of the grid from the top section 
downward to the bottom.

The column labelled Data indicates if there is any data in this grid. The column
shows No if there is no data in the disector, or Yes if 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 Z indicates the Z level of the grid. Z levels start at a rando
point between the top and the first section, and then are placed systematica
thereafter based on the specified distance between sections.

The Info  for each disector is auto-generated when the cycloid grid is made. T
can be changed with the button labelled Info .

2. Data Field - This shows whether physical or optical serial sections are be
used, the name of the group, which is probably also the name of the stru
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 using the Cycloid tool (see the 
chapters on Stereology in the User Guide Manual to understand how to 
estimate structure surface area using this tool. Also see the section in thi
manual on the Cycloid tool). 

Several control buttons in the Control  window perform actions on the grids.

Currently displayed grid
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3. Report - pressing this button generates a report. For optical serial section
options appear because the volume of reference can always be calculate
from the existing point counting grid. A report window opens immediately

The report can be closed by pressing Done, printed to the selected printer by
pressing Print , or saved to a Text file by pressing Save.... In this window, the 
end of the report shows each grid and its estimates for surface area.

4. Delete - pressing the Delete button 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 canno
undone.

Multiple grids may be selected by Shift-Clicking on each grid. Pressing 
Delete will delete the data from all the grids simultaneously.

5. Info  - pressing the Info  button opens a window in which to enter in new 
information for the selected grid. Note that this is for the selected grid, an
does not have to be the current grid.

Multiple grids may be selected by Shift-Clicking on each grid. Pressing Info  
will change the information for all the grids to the new value simultaneous

6. Options - pressing the Options 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.

Press and hold on the Color 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 the Thickness button for the thickness of the grid. A popup 
menu shows the choices from 1 to 6. 6 is thickest.

Press and hold on the Mode button for the symbol to use on the intersections. 
A popup menu shows the choices from.

Press Cancel to dismiss the window and cancel any changes. Press Apply  to 
see the effects. Press Accept to accept the changes and stored them wit
grids.

Configure Point Grid Appearance - opens a window to adjust the 
appearance of the point grid.
Reference 359



 

Press and hold on the Color button for the color of the grid itself, and of 
intersections points with the structure. A popup menu shows the color 
choices.

Press and hold on the Thickness button 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 the Mode button for the symbol to use on the intersections. 
A popup menu shows the choices from.

Press Cancel to dismiss the window and cancel any changes. Press Apply  to 
see the effects. Press Accept to accept the changes and stored them with th
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
preserve the data for the point grid

Press Cancel to dismiss the window with resizing. Press Resize to continue. 
A window opens in which to enter the new grid size.

Enter the new value for the size of the grid in microns. The current size is
default size shown. Press Cancel to dismiss the window with resizing. Press
Accept to accept the new size. The grids resize and redisplay.
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7. Help - If the Help button on the keyboard is pressed, a Help window opens 
displaying some helpful comments for this protocol.
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Delete Existing Cycloid 
Grid Group

Delete an existing cycloid grid group for estimating surface area using a Cyc
protocol.

If you choose this option, and if there are no cycloid grid groups for this Cycl
protocol stored in the document, an error window opens to alert you.
Reference 363



id 

id 

w P 

 

. 
Otherwise, a window opens that allows you to select from any existing Cyclo
protocols in the document.

Structure Name - The first column is the name assigned to it when the cyclo
grid group was made.

Type - This second column indicates the type of serial section. It should sho
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 press the Delete button to delete that 
group. Press the Cancel button to dismiss the window and cancel any selection
Or press the Info  button to see more information. Both the Name and 
Information  can be edited. Pressing Accept will store the changes. Pressing 
Cancel will dismiss the window without storing any changes.
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When deleting a group, a confirmation window opens warning that the deletio
permanent and cannot be undone.

Press Delete to delete the group, or press Cancel to dismiss the window without 
any changes.
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Info on Existing Cycloid 
Grid Group

Get information by reports on existing cycloid grid groups for estimating surfa
area using a Cycloid protocol.

If you choose this option, and if there are no cycloid grid groups for this Cycl
protocol stored in the document, an error window opens to alert you.
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Otherwise, a window opens that allows you to select from any existing Cyclo
protocols in the document.

Structure Name - The first column is the name assigned to it when the cyclo
grid group was made.

Type - This second column indicates the type of serial section. It should sho
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 press the Report button to report 
on that group. Press the Cancel button to dismiss the window and cancel any 
selection. Or press the Info  button to see more information. Both the Name and 
Information  can be edited. Pressing Accept will store the changes. Pressing 
Cancel will dismiss the window without storing any changes.
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Multiple group reporting opens multiple report windows. A report window sho
the same information as generating a report when conducting the experimen
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Volume by Point Counting (Cavalieri)

Opened by:

• Estimate Volume by Point Counting (Cavalieri)... in Stereology menu

The Volume 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 procee
with estimating volumes.

Information on what this probe accomplishes and the four options are prese

• New - make a new Cavalieri grid group to begin a new analysis on estima
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  - get information on an existing Cavalieri grid group

Choose one of the options my pressing the mouse button the radio button. T
radio button will highlight indicating that it is selected. Press Accept to continue 
with the process, or press Cancel to dismiss this window with no options or 
changes made to the document.
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New Cavalieri Grid 
Group

Make a new Cavalieri grid group for estimating volume using a Cavalieri 
protocol.

Select New and press Accept. A new window opens.
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This window is the New Cavalieri Volume Grid Group window. All of the 
parameters to create a Cavalieri grid group for a Cavalieri analysis are enter
here.

Physical or Optical 
Serial Sections

Either physical serial sections (photographs) or optical serial sections (from 
microscope) can be specified. Please refer to the chapters on Stereology in the 
User Guide Manual for more specific information on how to use these two 
different methods.

The previous figure shows Physical serial sections selected. Certain fields o
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 t
the number of images you would be imported.

Popup to select 
a structure 
name for the 
Name of the 
Cavalieri grid 
group

Name for 
Cavalieri 

grid group

Information 
for Cavalieri 

grid group

Instructions

Choose 
Physical or 

Optical 
Sections

Enter the 
Cavalieri 
grid size

Enter the 
beginning Z 
(physical 
sections only)

Enter the 
number of 
sections

Enter the 
distance 
between 
sections
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Beginning Z Level Physical sections are not read from the microscope. Therefore, the beginnin
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 in
space.

Name and Info Enter the name and information for this Cavalieri grid group. The default nam
the current structure of the mapping window. Press and hold on the Structur
Popup menu button to get a list of all the structures for this mapping window 
select one for the name. You can also enter in any other name you desire.

If the Optical Serial Sections button is pressed, a new set of fields are display

Popup to select 
a structure 
name for the 
Name of the 
Cavalieri grid group 

Name for 
Cavalieri 

grid group

Information
for Cavalieri 

grid group

Instructions

Choose 
Physical or 

Optical 
Sections

Enter the 
Cavalieri 
grid size

Enter ta desired 
interval for the 
sections (microns)

Press to turn on 
video

Shows the 
computed number 
of sections

Press to indicate the 
top of the structure

Press to indicate the 
bottom of the structure
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Optical serial sections are acquired from the microscope. NeuroZoom contro
the microscope by moving the stage. Therefore, the structure whose volume
being estimated needs to focused on, so that the top and bottom of the struc
are known, and the number of optical sections can be computed. The param
for optical sections are listed below.

Video Press the Video On button to turn on video. This button is provided here becau
this window is modal. No other window is active. This is the only window with
which you can interact.

Top Focus on the top of the structure and press the Top button. The current position 
from the microscope will be read.

Bottom Focus on the bottom of the structure and press the Bottom button. The current 
position from the microscope will be read.

Interval Enter the desired interval based on 1 interval = 1 micron. The number of ser
sections is then computed and displayed in the field named Sections. The first 
serial section is randomly placed to ensure a systematic random sample. Th
random position generated is shown in parentheses. You can adjust the Interval  
number until a comfortable number of sections is displayed.

When all parameters are entered, the Make button is enabled. Press Cancel to 
dismiss the window and not make the Cavalieri grid group. Press Make 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 
group.

Press No to close window and return to the Mapping window. Press Yes to 
continue immediately to the Cavalieri analysis on this Cavalieri grid group.
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Answering Yes is 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 
Grid Group

Open an existing Cavalieri grid group for estimating volume using a Cavalier
protocol.

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 yo

Otherwise, a window opens that allows you to select from any existing Cava
protocols in the document.
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Tip: Holding down the OPTION when choosing Estimate Volume By Poin
Counting (Cavalieri)... in the Stereology Menu will automatically preselec
this OPEN button.

Structure Name - The first column is the name assigned to it when the Caval
grid group was made.

Type - This second column indicates the type of serial section. It should sho
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 gr
group was made.

Select the Cavalieri grid group to reopen and press the Select button to continue 
counting with that group. Press the Cancel button to dismiss the window and 
cancel any selection. Or press the Info  button to see more information. Both the
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Name and Information  can be edited. Pressing Accept will store the changes. 
Pressing Cancel will dismiss the window without storing any changes.

Cavalieri Control 
Window for Physical 
Sections

If a Cavalieri grid group for physical sections is selected and opened for 
additional estimating, the following window opens.

This is the Cavalieri 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 loca
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 ove
on top of the image. To select a grid for display, press in the leftmost colu
(the column labelled +). This will toggle the visibility of the grid on and off

The selected grid is the grid which is operated on by certain buttons located
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 n indicates the number of the grid from the top section
downward to the bottom.

The column labelled Data indicates if there is any data in this grid. The 
column shows No if there is no data in the disector, or Yes if there is data. Data 
are positive for any selected intersection on the point counting grid.

The column labelled Z 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 sectio

The Info  for each disector is auto-generated when the Cavalieri grid is ma
This can be changed with the button labelled Info .

List of grids

Currently displayed grid
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2. Data Field - This shows whether physical or optical serial sections are be
used, the name of the group, which is probably also the name of the stru
whose volume you are estimating, the grid size, and the currently calcula
volume as a real time measurement.

All data are estimated for volume by using the Cavalieri tool (see the 
chapters on Stereology in the User Guide Manual to understand how to 
estimate structure volume using this tool. Also see the section in this man
on the Cavalieri tool).

Several control buttons in the Control  window perform actions on the grids.

3. Report - pressing this button generates a report.

The report can be closed by pressing Done, printed to the selected printer by
pressing Print , or saved to a Text file by pressing Save.... In this window, the 
end of the report shows each grid and its estimates for volume.
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4. Delete - pressing the Delete button 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.

A second window opens again for confirmation. This data deletion canno
undone.

Multiple grids may be selected by Shift-Clicking on each grid. Pressing 
Delete will delete the data from all the grids simultaneously.

5. Info  - pressing the Info  button opens a window in which to enter in new 
information for the selected grid. Note that this is for the selected grid, an
does not have to be the current grid.
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Multiple grids may be selected by Shift-Clicking on each grid. Pressing Info  
will change the information for all the grids to the new value simultaneous

6. Options - pressing the Options button opens a window with options to 
change certain parameters for the grids.

Configure Point Grid Appearance - opens a window to adjust the 
appearance of the point grid.
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Press and hold on the Color button for the color of the grid itself, and of 
intersections points with the structure. A popup menu shows the color 
choices.

Press and hold on the Thickness button for the thickness of the grid. A popup
menu shows the choices from 1 to 6. 6 is thickest.

Press and hold on the Mode button for the symbol to use on the intersections. 
A popup menu shows the choices from.

Press Cancel to dismiss the window and cancel any changes. Press Apply  to 
see the effects. Press Accept to accept the changes and stored them with th
grids. 
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Resize all Grids - this option allows all the grids to be resize. An attempt w
be made to preserve the data for the point grid

Press Cancel to dismiss the window with resizing. Press Resize to continue. 
A window opens in which to enter the new grid size.

Enter the new value for the size of the grid in microns. The current size is
default size shown. Press Cancel to dismiss the window with resizing. Press
Accept to 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.

Press Cancel to dismiss the window without any changes. Press Add to add 
the new section.

Delete the Last Section - this option deletes the last section (grid).
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Press Cancel to dismiss the window without any changes. Press Delete to 
continue with another confirmation window.

Press Cancel to dismiss the window without any changes. Press Delete to 
delete the last section.

7. Help - If the Help button on the keyboard is pressed, a Help window opens 
displaying some helpful comments for this protocol.
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Cavalieri Control 
Window for Optical 
Sections

If a Cavalieri grid group for optical sections is selected and opened for additio
estimating, the following window opens.

This is the Cavalieri 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 loca
in the only scrolling field on this window.

Of these grids, only one may be displayed at any one time. These are overla
top of the image. To select a grid for display, press in the leftmost column (th
column labelled +). This will toggle the visibility of the grid on and off.

List of grids
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The selected grid is the grid which is operated on by certain buttons located at
bottom of the window. The selected grid and the current grid are not necess
the same, although in this example, they are.

The column labelled n indicates the number of the grid from the top section 
downward to the bottom.

The column labelled Data indicates if there is any data in this grid. The column
shows No if there is no data in the disector, or Yes if there is data. Data are 
positive for any selected intersection on the point counting grid.

The column labelled Z indicates the Z level of the grid. Z levels start at a rando
point between the top and the first section, and then are placed systematica
thereafter based on the specified distance between sections.

The Info  for each disector is auto-generated when the Cavalieri grid is made
This can be changed with the button labelled Info .

2. Data Field - This shows whether physical or optical serial sections are be
used, the name of the group, which is probably also the name of the stru
whose volume you are estimating, the grid size, and the currently calcula
volume as a real time measurement.

All data are estimated for volume by using the Cavalieri tool (see the 
chapters on Stereology in the User Guide Manual to understand how to 
estimate structure volume using this tool. Also see the section in this man
on the Cavalieri tool). 

Several control buttons in the Control  window perform actions on the grids.

Currently displayed grid
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3. Report - pressing this button generates a report. For optical serial section
options appear because the volume of reference can always be calculate
from the existing point counting grid. A report window opens immediately

The report can be closed by pressing Done, printed to the selected printer by
pressing Print , or saved to a Text file by pressing Save.... In this window, the 
end of the report shows each grid and its estimates for volume.

4. Delete - pressing the Delete button 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 canno
undone.

Multiple grids may be selected by Shift-Clicking on each grid. Pressing 
Delete will delete the data from all the grids simultaneously.

5. Info  - pressing the Info  button opens a window in which to enter in new 
information for the selected grid. Note that this is for the selected grid, an
does not have to be the current grid.

Multiple grids may be selected by Shift-Clicking on each grid. Pressing Info  
will change the information for all the grids to the new value simultaneous

6. Options - pressing the Options 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.

Press and hold on the Color 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 the Thickness button for the thickness of the grid. A popup
menu shows the choices from 1 to 6. 6 is thickest.

Press and hold on the Mode button for the symbol to use on the intersections. 
A popup menu shows the choices from.

Press Cancel to dismiss the window and cancel any changes. Press Apply  to 
see the effects. Press Accept to accept the changes and stored them with th
grids. 

Resize all Grids - this option allows all the grids to be resize. An attempt w
be made to preserve the data for the point grid
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Press Cancel to dismiss the window with resizing. Press Resize to continue. 
A window opens in which to enter the new grid size.

Enter the new value for the size of the grid in microns. The current size is
default size shown. Press Cancel to dismiss the window with resizing. Press
Accept to accept the new size. The grids resize and redisplay.

7. Help - If the Help button on the keyboard is pressed, a Help window opens 
displaying some helpful comments for this protocol.
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Delete Existing Cavalieri 
Grid Group

Delete an existing Cavalieri grid group for estimating volume using a Cavalie
protocol.

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 yo

Otherwise, a window opens that allows you to select from any existing Cava
protocols in the document.
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Structure Name - The first column is the name assigned to it when the Caval
grid group was made.

Type - This second column indicates the type of serial section. It should sho
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 gr
group was made.

Select the Cavalieri grid group to delete and press the Delete button to delete that 
group. Press the Cancel button to dismiss the window and cancel any selection
Or press the Info  button to see more information. Both the Name and 
Information  can be edited. Pressing Accept will store the changes. Pressing 
Cancel will dismiss the window without storing any changes.
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When deleting a group, a confirmation window opens warning that the deletio
permanent and cannot be undone.

Press Delete to delete the group, or press Cancel to dismiss the window without 
any changes.
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Info on Existing 
Cavalieri Grid Group

Get information by reports on existing Cavalieri grid groups for estimating 
volume using a Cavalieri protocol.

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 yo

Otherwise, a window opens that allows you to select from any existing Cava
protocols in the document.
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Structure Name - The first column is the name assigned to it when the Caval
grid group was made.

Type - This second column indicates the type of serial section. It should sho
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 gr
group was made.

Select the Cavalieri grid groups to report on and press the Report button to report 
on that group. Press the Cancel button to dismiss the window and cancel any 
selection. Or press the Info  button to see more information. Both the Name and 
Information  can be edited. Pressing Accept will store the changes. Pressing 
Cancel will dismiss the window without storing any changes.
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the same information as generating a report when conducting the experimen
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Volume by Nucleator in Vertical Sections

Opened by:

• Estimate Volume By Nucleator in Vertical Sections... in Stereology menu

The Volume By Nucleator in Vertical Sections 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.

Information on what this probe accomplishes and the four options are prese

• New - make a new multisector group to begin a new analysis on estimatin
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. T
radio button will highlight indicating that it is selected. Press Accept to continue 
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with the process, or press Cancel to 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 Nucleato
protocol.

If you choose this option, and if you do not have at least one contour created
selected in the mapping window, an error window opens indicating that at le
one selected contour is needed to represent the volume of reference.

You also need one line object, drawn parallel to the vertical axis of the tissue 
section. This line object needs to be selected or else an error window opens
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 vo
of reference, and a line drawn parallel to the vertical axis. When you have do
so, select them both, choose Estimate Volume By Nucleator in Vertical 
Sections... in the Stereology menu again, and select New and press Accept. A 
new window opens.

This window is the New Nucleator Systematic Sampling Group window. All of 
the parameters to create a multisector group for a Nucleator analysis are en
here. The multisectors are calculated on a systematic random sample throug
selected contour. Only those multisectors that intersect the contour will be 
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presented. Disectors are created in those multisectors in which the estimate
places for cell volume estimates.

Fraction (Percent of 
Area)

Enter the fraction that is desred for the Nucleator analysis. For example, if y
want to estimate counts of cells in 10% of the contour volume, enter 10. The
default is 10%. Please refer to the chapters on Stereology in the User Guide 
Manual for more specific information on this value.

Tissue Thickness (µ) Enter the mean tissue thickness in microns for this section. This can be mea
with the Measure Mean Tissue Thickness tool located in the Analysis submenu 
of the Modules menu.

Counting Frame Size This is a button that opens a window from which to adjust the size of the coun
frame. The current frame size is displayed in the field to its left.

Enter the fraction 
of the volume for 
estimating counts

Press to open 
window to 
configure 
counting frame

Current size of 
counting frame

Popup to select 
a structure name 
for the  Name of 
the Multisector 
Group

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

Instructions

Enter the mean 
tissue thickness
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The size of the counting frame may be entered as a percentage of the screen size, 
or as an absolute width and height in microns. The major difference between
two techniques is that a percentage will always ensure that the counting fram
in the mapping window regardless of the lens objective used. However, you 
cannot switch lens objectives in the middle of a stereology experiment using
counting frame because the absolute size of the frame would change.

When you enter the size in absolute microns, the displayed size of the counting 
frame in the mapping window will change as you change the lens objective. 
frame will always adjust to the absolute width and height entered. However, 
problem here is that the size of the counting frame may exceed the size of th
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 b
more appropriate than the other, depending on how you go about the busine
setting up the stereology experiment. You choose the method which best su
your needs. Please also refer to the chapters on Stereology in the User Guide 
Manual and the Reference Manual more information.

When choosing the width and height as a percentage, press and hold on the
or height button. A menu pops up for selectons from 2 to 98%.

Choose the
format for
the frame 

parameters
Enter width and 
height in microns

Popup and select 
as percentage

Choose color 
for permitted

edges

Choose width of 
permitted edges in 
frame

Choose width of 
forbidden edges in 
frame

Choose color 
for forbidden 

edges
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Press and hold on the Color button for the permitted and forbidden colors. A 
popup menu shows the color choices.
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Press and hold on the Thickness button for the permitted and forbidden 
thicknesses. A popup menu shows the choices from 1 to 6. 6 is thickest.

Press on the Apply  button to see the changes. Press on Cancel to dismiss the 
window and cancel any changes you made with this window. Press Accept to 
dismiss the window and to store the changes made with this window.

Name and Info Enter the name and information for this multisector group. The default name
the structure name of the contour that is selected when this window was ope
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 als
enter in any other name you desire.

When all parameters are entered, the Make button is enabled. Press Cancel to 
dismiss the window and not make the multisector group. Press Make to make the 
multisector group. 
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If the counting frame is too large to accurately place a group of multisectors 
the selected contour representing the volume of reference, a window opens
displaying this error.

Once the multisector group has been made successfully, a window opens 
presenting the option of starting the stereology session immediately on this 
group.

Press No to close window and return to the Mapping window. Press Yes to 
continue immediately to the Nucleator analysis on this multisector group.

Answering Yes is the same as opening an existing multisector group for analy
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 Nucleato
protocol.

If you choose this option, and if there are no multisector groups for this Nucle
protocol stored in the document, an error window opens to alert you.

Otherwise, a window opens that allows you to select from any existing Nucle
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.

Notice the contour drawn to remind you of the volume of reference. This is ha
if there are several protocols stored in the document.

T - This first column (T) indicates the Type of Multisector Group. It should sh
N for Nucleator.

Name - The second column is the name assigned to it when the multisector g
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 multisect
group was made.

Select the multisector group to reopen and press the Count button to continue 
counting with that group. Press the Cancel button to dismiss the window and
cancel any selection. Or press the Info  button to see more information. Both 
Reference 413
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the Name and Information  can be edited. Pressing Accept will store the 
changes. Pressing Cancel will dismiss the window without storing any 
changes.

Nucleator (Vertical 
Sections) Control 
Window

If a multisector group is selected and opened for counting, live video is turned
If this is the first time the multisector group is being opened, the thickness of
disector must be entered in the following window.

Once the thickness is specified, another window prompts for you to focus on
top of the tissue section.  
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 After the top is specified, the following window opens.

This is the Nucleator Protocol (Vertical Sections) 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 st
are located in the only scrolling field on this window.

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 o
disector, the microscope focuses on the reference plane. This is indicate
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 clicking on a disector makes the selected disector the current dise
The microscope stage will move to that new focus point, and the disector
be displayed in Italics.

List of
disectors

in current
multisector

Current 
disector 
displayed 
in mapping
window
Reference 415
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The Name for each disector is auto-generated when the multisector is ma
The first disector is named Forbidden Plane because the microscope focuse
on the first plane in the first disector, which by NeuroZoom convention, is 
forbidden plane. No data is usually counted in this plane. The subsequen
disectors are then named DS 1, DS 2, and so on. 

The Info  field is blank initially for each disector. However, you can Option-
Double Click on a disector and a dialog window opens for you to enter in n
information.

Tip: Option Double Click on a disector to change its information.

Visibility  of data can be controlled by clicking on the leftmost column 
labelled V. 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
the multisectors, and they are visually collapsing on top of each other.

Single click in the V 
column to toggle 
visibility of the data in 
the selected disector
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Inclusion of data can be controlled by clicking on the column labelled +. A 
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 gr

The column labelled Data shows No if there is no data in the disector, or Yes 
if there is data.

2. Data Field - This shows the current multisector that the microscope stage
located on, and whether it has been “analyzed” or not. When a multisecto
“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 
data to enter. The total number of multisectors in the group is also shown.
current structure selected in the mapping window is then displayed, along
with the number tallied for this structure for both the current multisector a
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 

All data are estimated for mean volume by using the Nucleator tool (see the 
chapters on Stereology in the User Guide Manual to understand how to 
estimate structure mean volume using this tool. Also see the section in th
manual on the Nucleator tool). The Mapping Window Info  window will 
show information on the current structure that is being estimated. If there
two or more analyzed multisectors in the group, the Variance and the 
Standard Deviation for the number estimates among the multisectors are 
expressed in the Mapping Window Info  window. The multisector total and 
the disector total are also displayed for the current structure.

Single click in the + 
column to toggle 
inclusion of the data in 
the selected disector
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When the tool closes the current data object and the volume is calculated fo
data structure, the volume is displayed in the Mapping Window Info  window.

Several control buttons in the Control  window perform actions on the 
multisectors.

3. Report - pressing this button generates a report and displays it in a sepa
window.

Variance and SD are 
displayed only if there are 
2 or more analyzed 
multisectors

Volume of cell just 
estimated shows as 
cubed mm
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The report can be closed by pressing Done, printed to the selected printer by
pressing Print , or saved to a Text file by pressing Save.... 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 expre
as n per µ3 and the variance and standard of the structure among the 
multisectors. This is zero unless at least two multisectors have been mark
“analyzed”. Following this are the mean volume estimates, the variance, 
the standard deviation for each structure.

4. New Disector - pressing the New DS button creates a new disector for the 
current multisector. The position of the disector is immediately adjacent to
current disector. The thickness of the disector is the same as all other 
disectors, and is the number first specified when this multisector group w
made. However, if the option is held down when New DS is pressed, a 
window opens for you to enter in a new disector thickness value in micro
Reference 419
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If New DS is pressed and the current multisector has already been marke
analyzed, a window opens to alert you to this fact.

Press Cancel to dismiss the window and to not create a new disector. Pres
Yes to indicate that the new disector will be added to the bottom of the 
multisector, and will push the multisector stack downward to incorporate 
new thickness of this new disector. The multisector will then be marked a
“unanalyzed”.

5. Delete Disector - The Delete DS button is enabled only if the last disector in
the multisector is the current disector. Pressing this button deletes the cu
disector completely from the multisector.

Alert: The CURRENT disector is deleted, not the SELECTED disector. T
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 disecto
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If the current disector contains the forbidden disector (meaning also it is t
last disector in the multisector), you need to refocus on the top of the 
multisector again to begin estimating again for this multisector.

If you press on Cancel, 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.

If you press Ready, the current position of the microscope stage is read fro
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 curre
disector.

If the current disector being deleted is not the last disector, the next to las
disector then becomes the current disector after deletion.
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6. Delete Data - pressing the Delete Data button will delete all data from the 
current disector. Similar to the previous command, this acts on the current
the selected disector. If there is no data in the current disector, an error 
window opens.

If it does contain data, a warning window opens.

Only the data are deleted. The planes and their location are not affected.
can continue estimating data directly into this disector.

7. Previous Multisector - pressing the Prev MS button moves the microscope 
stage to the previous multisector for this group. This movement wraps aro
so if you are currently on the first multisector, the last multisector is selec
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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.

Press Ready and the current microscope stage location will be read as the 
plane of the first disector. Press Cancel to dismiss the window, and cancel the
multisector move command. The last used multisector will be moved bac
into location.

The Data field updates to show the current multisector. The Disector list a
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.

8. Next Multisector - pressing the Next MS button moves the microscope stag
to the next multisector for this group. This movement wraps around, so if 
are currently on the last multisector, the first multisector is selected.

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.
Reference 423



first 
 

k 

lso 

 

p. 

d or 
Press Ready and the current microscope stage location will be read as the 
plane of the first disector. Press Cancel to dismiss the window, and cancel the
multisector move command. The last used multisector will be moved bac
into location.

The Data field updates to show the current multisector. The Disector list a
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.

9. Multisector  - this is a popup menu showing all the multisectors in this grou
You can select any of them and NeuroZoom automatically goes to that 
multisector. The menu indicates whether a multisector has been analyze
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.

Press Ready and the current microscope stage location will be read as the 
plane of the first disector. Press Cancel to dismiss the window, and cancel the
multisector move command. The last used multisector will be moved bac
into location.

10. Analyzed - checking this button marks the current multisector as”analyze
This makes the multisector eligible for calculations involving global volum
and counts, such as when generating reports.
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When a multisector has been marked as “analyzed”, and you uncheck the
to mark it as “unanalyzed” again, a warning window opens.

The counting plane of the last disector in this multisector is used as the 
bottom of the multisector. If the tissue has incomplete staining, this counting 
plane may not be the true bottom of the multisector. In this case, Option-Click 
on the Analyzed checkbox. A window opens asking you to focus on the tru
bottom of the tissue section. This plane will then be used as the bottom an
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.

If the plane you specify as the bottom is above the counting plane of the 
disector of this multisector, an error window opens, and the stage moves 
to the last known position. 
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The bottom cannot be above the last counting plane, otherwise data will 
excluded from the calculations. If a disector needs to be deleted, use the
Delete DS button to delete the disector completely.

11.

12. Help - If the Help button on the keyboard is pressed, a Help window opens 
displaying some helpful comments for this protocol.

13. Moving to the Data’s Disector - In the Mapping 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
confirmation.

Press Yes to move the stage to the disector holding that data. That disecto
then becomes the current disector. Press Cancel to 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.

Alert: Be sure to have the Selection wool selected from the Mapping Tools 
window in order to control-double-click on it. Otherwise, you will only put 
new data point on top of what you are clicking on.
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Delete Existing 
Multisector Group

Delete an existing multisector group for estimating numbers using a Nucleat
protocol.

If you choose this option, and if there are no multisector groups for this Nucle
protocol stored in the document, an error window opens to alert you.

Otherwise, a window opens that allows you to select from any existing Nucle
protocols in the document.
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Notice the contour drawn to remind you of the volume of reference. This is ha
if there are several protocols stored in the document.

T - This first column indicates the Type of Multisector Group. It should show
for Nucleator.

Name - The second column is the name assigned to it when the multisector g
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 multisect
group was made.

Select the multisector group to delete and press the Delete button to delete 
that group. Press the Cancel button to dismiss the window and cancel any 
selection. Or press the Info  button to see more information. Both the Name 
and Information  can be edited. Pressing Accept will store the changes. 
Pressing Cancel will dismiss the window without storing any changes.
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When deleting a group, a confirmation window opens warning that the deletio
permanent and cannot be undone.

Press Delete to delete the group, or press Cancel to dismiss the window without 
any changes.
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Info on Existing 
Multisector Group

Get information by reports on existing multisector groups for estimating numb
using a Nucleator protocol.

If you choose this option, and if there are no multisector groups for this Nucle
protocol stored in the document, an error window opens to alert you.

Otherwise, a window opens that allows you to select from any existing Nucle
protocols in the document.
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Notice the contour drawn to remind you of the volume of reference. This is ha
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 b
made in this manner to report on more than one multisector group at one tim

T - This second column indicates the Type of Multisector Group. It should sh
N for Nucleator.

Name - The third column is the name assigned to it when the multisector gro
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 press the Report button to report 
on that group. Press the Cancel button to dismiss the window and cancel any 
selection. Or press the Info  button to see more information. Both the Name and 
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Information  can be edited. Pressing Accept will store the changes. Pressing 
Cancel will dismiss the window without storing any changes.

Multiple group reporting opens multiple report windows. A report window sho
the same information as generating a report when conducting the experimen
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Volume by Nucleator in Isotropic, Random 
Sections

Opened by:

• Estimate Volume By Nucleator in Isotropic, Random Sections... in Stereol
menu

The Volume By Nucleator in Isotropic, Random Sections window, for lack of a 
better name, is a choice window. From this you are to select one of four opti
to proceed with estimating volumes.

Information on what this probe accomplishes and the four options are prese

• New - make a new multisector group to begin a new analysis on estimatin
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. T
radio button will highlight indicating that it is selected. Press Accept to continue 
with the process, or press Cancel to 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 Nucleato
protocol.

If you choose this option, and if you do not have at least one contour created
selected in the mapping window, an error window opens indicating that at le
one selected contour is needed to represent the volume of reference.

 

Go back and use the mapping tools to create a closed contour around the vo
of reference. When you have done so, select them both, choose Estimate Volume 
By Nucleator in Isotropic, Random Sections... in the Stereology menu again, 
and select New and press Accept. A new window opens.
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This window is the New Nucleator Systematic Sampling Group window. All of 
the parameters to create a multisector group for a Nucleator analysis are en
here. The multisectors are calculated on a systematic random sample throug
selected contour. Only those multisectors that intersect the contour will be 
presented. Disectors are created in those multisectors in which the estimate
places for cell volume estimates.

Fraction (Percent of 
Area)

Enter the fraction that is desred for the Nucleator analysis. For example, if y
want to estimate counts of cells in 10% of the contour volume, enter 10. The
default is 10%. Please refer to the chapters on Stereology in the User Guide 
Manual for more specific information on this value.

Tissue Thickness (µ) Enter the mean tissue thickness in microns for this section. This can be mea
with the Measure Mean Tissue Thickness tool located in the Analysis submenu 
of the Modules menu.

Counting Frame Size This is a button that opens a window from which to adjust the size of the coun
frame. The current frame size is displayed in the field to its left.

Enter the fraction 
of the volume for 
estimating counts

Press to open 
window to 
configure 
counting frame

Current size of 
counting frame

Popup to select 
a structure name 
for the  Name of 
the Multisector 
Group

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

Instructions

Enter the mean 
tissue thickness
440 Reference



Volume by Nucleator in Isotropic, Random Sections

 the 
e fits 

 the 

The 
the 
e 
. 

e 
ss of 

its 

 width 
The size of the counting frame may be entered as a percentage of the screen size, 
or as an absolute width and height in microns. The major difference between
two techniques is that a percentage will always ensure that the counting fram
in the mapping window regardless of the lens objective used. However, you 
cannot switch lens objectives in the middle of a stereology experiment using
counting frame because the absolute size of the frame would change.

When you enter the size in absolute microns, the displayed size of the counting 
frame in the mapping window will change as you change the lens objective. 
frame will always adjust to the absolute width and height entered. However, 
problem here is that the size of the counting frame may exceed the size of th
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 b
more appropriate than the other, depending on how you go about the busine
setting up the stereology experiment. You choose the method which best su
your needs. Please also refer to the chapters on Stereology in the User Guide 
Manual and the Reference Manual more information.

When choosing the width and height as a percentage, press and hold on the
or height button. A menu pops up for selectons from 2 to 98%.

Choose the
format for
the frame 

parameters
Enter width and 
height in microns

Popup and select 
as percentage

Choose color 
for permitted

edges

Choose width of 
permitted edges in 
frame

Choose width of 
forbidden edges in 
frame

Choose color 
for forbidden 

edges
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Press and hold on the Color button for the permitted and forbidden colors. A 
popup menu shows the color choices.
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Press and hold on the Thickness button for the permitted and forbidden 
thicknesses. A popup menu shows the choices from 1 to 6. 6 is thickest.

Press on the Apply  button to see the changes. Press on Cancel to dismiss the 
window and cancel any changes you made with this window. Press Accept to 
dismiss the window and to store the changes made with this window.

Name and Info Enter the name and information for this multisector group. The default name
the structure name of the contour that is selected when this window was ope
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 als
enter in any other name you desire.

When all parameters are entered, the Make button is enabled. Press Cancel to 
dismiss the window and not make the multisector group. Press Make to make the 
multisector group. 
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If the counting frame is too large to accurately place a group of multisectors 
the selected contour representing the volume of reference, a window opens
displaying this error.

Once the multisector group has been made successfully, a window opens 
presenting the option of starting the stereology session immediately on this 
group.

Press No to close window and return to the Mapping window. Press Yes to 
continue immediately to the Nucleator analysis on this multisector group.

Answering Yes is the same as opening an existing multisector group for analy
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 Nucleato
protocol.

If you choose this option, and if there are no multisector groups for this Nucle
protocol stored in the document, an error window opens to alert you.

Otherwise, a window opens that allows you to select from any existing Nucle
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.

Notice the contour drawn to remind you of the volume of reference. This is ha
if there are several protocols stored in the document.

T - This first column (T) indicates the Type of Multisector Group. It should sh
N for Nucleator.

Name - The second column is the name assigned to it when the multisector g
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 multisect
group was made.

Select the multisector group to reopen and press the Count button to continue 
counting with that group. Press the Cancel button to dismiss the window and
cancel any selection. Or press the Info  button to see more information. Both 
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the Name and Information  can be edited. Pressing Accept will store the 
changes. Pressing Cancel will dismiss the window without storing any 
changes.

Nucleator Control 
Window

If a multisector group is selected and opened for counting, live video is turned
If this is the first time the multisector group is being opened, the thickness of
disector must be entered in the following window.

Once the thickness is specified, another window prompts for you to focus on
top of the tissue section.  
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 After the top is specified, the following window opens.

This is the Nucleator Protocol (Isotropic, Random Sections) 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 st
are located in the only scrolling field on this window.

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 o
disector, the microscope focuses on the reference plane. This is indicate
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 clicking on a disector makes the selected disector the current dise
The microscope stage will move to that new focus point, and the disector
be displayed in Italics.

List of
disectors

in current
multisector

Current 
disector 
displayed 
in mapping
window
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The Name for each disector is auto-generated when the multisector is ma
The first disector is named Forbidden Plane because the microscope focuse
on the first plane in the first disector, which by NeuroZoom convention, is 
forbidden plane. No data is usually counted in this plane. The subsequen
disectors are then named DS 1, DS 2, and so on. 

The Info  field is blank initially for each disector. However, you can Option-
Double Click on a disector and a dialog window opens for you to enter in n
information.

Tip: Option Double Click on a disector to change its information.

Visibility  of data can be controlled by clicking on the leftmost column 
labelled V. 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
the multisectors, and they are visually collapsing on top of each other.

Single click in the V 
column to toggle 
visibility of the data in 
the selected disector
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Inclusion of data can be controlled by clicking on the column labelled +. A 
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 gr

The column labelled Data shows No if there is no data in the disector, or Yes 
if there is data.

2. Data Field - This shows the current multisector that the microscope stage
located on, and whether it has been “analyzed” or not. When a multisecto
“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 
data to enter. The total number of multisectors in the group is also shown.
current structure selected in the mapping window is then displayed, along
with the number tallied for this structure for both the current multisector a
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 

All data are estimated for mean volume by using the Nucleator tool (see the 
chapters on Stereology in the User Guide Manual to understand how to 
estimate structure mean volume using this tool. Also see the section in th
manual on the Nucleator tool). The Mapping Window Info  window will 
show information on the current structure that is being estimated. If there
two or more analyzed multisectors in the group, the Variance and the 
Standard Deviation for the number estimates among the multisectors are 
expressed in the Mapping Window Info  window. The multisector total and 
the disector total are also displayed for the current structure.

Single click in the + 
column to toggle 
inclusion of the data in 
the selected disector
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When the tool closes the current data object and the volume is calculated fo
data structure, the volume is displayed in the Mapping Window Info  window.

Several control buttons in the Control  window perform actions on the 
multisectors.

3. Report - pressing this button generates a report and displays it in a sepa
window.

Variance and SD are 
displayed only if there are 
2 or more analyzed 
multisectors

Volume of cell just 
estimated shows as 
cubed mm
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The report can be closed by pressing Done, printed to the selected printer by
pressing Print , or saved to a Text file by pressing Save.... 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 expre
as n per µ3 and the variance and standard of the structure among the 
multisectors. This is zero unless at least two multisectors have been mark
“analyzed”. Following this are the mean volume estimates, the variance, 
the standard deviation for each structure.

4. New Disector - pressing the New DS button creates a new disector for the 
current multisector. The position of the disector is immediately adjacent to
current disector. The thickness of the disector is the same as all other 
disectors, and is the number first specified when this multisector group w
made. However, if the option is held down when New DS is pressed, a 
window opens for you to enter in a new disector thickness value in micro
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If New DS is pressed and the current multisector has already been marke
analyzed, a window opens to alert you to this fact.

Press Cancel to dismiss the window and to not create a new disector. Pres
Yes to indicate that the new disector will be added to the bottom of the 
multisector, and will push the multisector stack downward to incorporate 
new thickness of this new disector. The multisector will then be marked a
“unanalyzed”.

5. Delete Disector - The Delete DS button is enabled only if the last disector in
the multisector is the current disector. Pressing this button deletes the cu
disector completely from the multisector.

Alert: The CURRENT disector is deleted, not the SELECTED disector. T
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 disecto
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If the current disector contains the forbidden disector (meaning also it is t
last disector in the multisector), you need to refocus on the top of the 
multisector again to begin estimating again for this multisector.

If you press on Cancel, 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.

If you press Ready, the current position of the microscope stage is read fro
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 curre
disector.

If the current disector being deleted is not the last disector, the next to las
disector then becomes the current disector after deletion.
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6. Delete Data - pressing the Delete Data button will delete all data from the 
current disector. Similar to the previous command, this acts on the current
the selected disector. If there is no data in the current disector, an error 
window opens.

If it does contain data, a warning window opens.

Only the data are deleted. The planes and their location are not affected.
can continue estimating data directly into this disector.

7. Previous Multisector - pressing the Prev MS button moves the microscope 
stage to the previous multisector for this group. This movement wraps aro
so if you are currently on the first multisector, the last multisector is selec
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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.

Press Ready and the current microscope stage location will be read as the 
plane of the first disector. Press Cancel to dismiss the window, and cancel the
multisector move command. The last used multisector will be moved bac
into location.

The Data field updates to show the current multisector. The Disector list a
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.

8. Next Multisector - pressing the Next MS button moves the microscope stag
to the next multisector for this group. This movement wraps around, so if 
are currently on the last multisector, the first multisector is selected.

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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Press Ready and the current microscope stage location will be read as the 
plane of the first disector. Press Cancel to dismiss the window, and cancel the
multisector move command. The last used multisector will be moved bac
into location.

The Data field updates to show the current multisector. The Disector list a
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.

9. Multisector  - this is a popup menu showing all the multisectors in this grou
You can select any of them and NeuroZoom automatically goes to that 
multisector. The menu indicates whether a multisector has been analyze
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.

Press Ready and the current microscope stage location will be read as the 
plane of the first disector. Press Cancel to dismiss the window, and cancel the
multisector move command. The last used multisector will be moved bac
into location.

10. Analyzed - checking this button marks the current multisector as”analyze
This makes the multisector eligible for calculations involving global volum
and counts, such as when generating reports.
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When a multisector has been marked as “analyzed”, and you uncheck the
to mark it as “unanalyzed” again, a warning window opens.

The counting plane of the last disector in this multisector is used as the 
bottom of the multisector. If the tissue has incomplete staining, this counting 
plane may not be the true bottom of the multisector. In this case, Option-Click 
on the Analyzed checkbox. A window opens asking you to focus on the tru
bottom of the tissue section. This plane will then be used as the bottom an
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.

If the plane you specify as the bottom is above the counting plane of the 
disector of this multisector, an error window opens, and the stage moves 
to the last known position. 
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The bottom cannot be above the last counting plane, otherwise data will 
excluded from the calculations. If a disector needs to be deleted, use the
Delete DS button to delete the disector completely.

11.

12. Help - If the Help button on the keyboard is pressed, a Help window opens 
displaying some helpful comments for this protocol.

13. Moving to the Data’s Disector - In the Mapping 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
confirmation.

Press Yes to move the stage to the disector holding that data. That disecto
then becomes the current disector. Press Cancel to 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.

Alert: Be sure to have the Selection wool selected from the Mapping Tools 
window in order to control-double-click on it. Otherwise, you will only put 
new data point on top of what you are clicking on.
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Delete Existing 
Multisector Group

Delete an existing multisector group for estimating numbers using a Nucleat
protocol.

If you choose this option, and if there are no multisector groups for this Nucle
protocol stored in the document, an error window opens to alert you.

Otherwise, a window opens that allows you to select from any existing Nucle
protocols in the document.
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Notice the contour drawn to remind you of the volume of reference. This is ha
if there are several protocols stored in the document.

T - This first column indicates the Type of Multisector Group. It should show
for Nucleator.

Name - The second column is the name assigned to it when the multisector g
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 multisect
group was made.

Select the multisector group to delete and press the Delete button to delete 
that group. Press the Cancel button to dismiss the window and cancel any 
selection. Or press the Info  button to see more information. Both the Name 
and Information  can be edited. Pressing Accept will store the changes. 
Pressing Cancel will dismiss the window without storing any changes.
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When deleting a group, a confirmation window opens warning that the deletio
permanent and cannot be undone.

Press Delete to delete the group, or press Cancel to dismiss the window without 
any changes.
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Info on Existing 
Multisector Group

Get information by reports on existing multisector groups for estimating numb
using a Nucleator protocol.

If you choose this option, and if there are no multisector groups for this Nucle
protocol stored in the document, an error window opens to alert you.

Otherwise, a window opens that allows you to select from any existing Nucle
protocols in the document.
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Notice the contour drawn to remind you of the volume of reference. This is ha
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 b
made in this manner to report on more than one multisector group at one tim

T - This second column indicates the Type of Multisector Group. It should sh
N for Nucleator.

Name - The third column is the name assigned to it when the multisector gro
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 press the Report button to report 
on that group. Press the Cancel button to dismiss the window and cancel any 
selection. Or press the Info  button to see more information. Both the Name and 
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Information  can be edited. Pressing Accept will store the changes. Pressing 
Cancel will dismiss the window without storing any changes.

Multiple group reporting opens multiple report windows. A report window sho
the same information as generating a report when conducting the experimen
Reference 467
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Volume by Rotator in Vertical Sections

Opened by:

• Estimate Volume By Rotator in Vertical Sections... in Stereology menu

The Volume By Rotator in Vertical Sections window, for lack of a better name,
is a choice window. From this you are to select one of four options to procee
with estimating volumes.

Information on what this probe accomplishes and the four options are prese

• New - make a new multisector group to begin a new analysis on estimatin
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. T
radio button will highlight indicating that it is selected. Press Accept to continue 
Reference 469



with the process, or press Cancel to 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.

If you choose this option, and if you do not have at least one contour created
selected in the mapping window, an error window opens indicating that at le
one selected contour is needed to represent the volume of reference.

You also need one line object, drawn parallel to the vertical axis of the tissue 
section. This line object needs to be selected or else an error window opens
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 vo
of reference, and a line drawn parallel to the vertical axis. When you have do
so, select them both, choose Estimate Volume By Rotator in Vertical 
Sections... in the Stereology menu again, and select New and press Accept. A 
new window opens.

This window is the New Rotator Systematic Sampling Group window. All of 
the parameters to create a multisector group for a Rotator analysis are ente

Enter the fraction 
of the volume for 
estimating counts

Press to open 
window to 
configure 
counting frame

Current size of 
counting frame

Popup to select 
a structure name 
for the  Name of 
the Multisector 
Group

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

Instructions

Number of 
Intersection Lines

Enter the mean 
tissue thickness
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here. The multisectors are calculated on a systematic random sample throug
selected contour. Only those multisectors that intersect the contour will be 
presented. Disectors are created in those multisectors in which the estimate
places for cell volume estimates.

Fraction (Percent of 
Area)

Enter the fraction that is desred for the Rotator analysis. For example, if you w
to estimate counts of cells in 10% of the contour volume, enter 10. The defau
10%. Please refer to the manual NeuroZoom Stereology for more specific 
information on this value.

Tissue Thickness (µ) Enter the mean tissue thickness in microns for this section. This can be mea
with the Measure Mean Tissue Thickness tool located in the Analysis submenu 
of the Modules menu.

Counting Frame Size This is a button that opens a window from which to adjust the size of the coun
frame. The current frame size is displayed in the field to its left.

The size of the counting frame may be entered as a percentage of the screen size, 
or as an absolute width and height in microns. The major difference between
two techniques is that a percentage will always ensure that the counting fram
in the mapping window regardless of the lens objective used. However, you 
cannot switch lens objectives in the middle of a stereology experiment using
counting frame because the absolute size of the frame would change.

Choose the
format for
the frame 

parameters
Enter width and 
height in microns

Popup and select 
as percentage

Choose color 
for permitted

edges

Choose width of 
permitted edges in 
frame

Choose width of 
forbidden edges in 
frame

Choose color 
for forbidden 

edges
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When you enter the size in absolute microns, the displayed size of the counting 
frame in the mapping window will change as you change the lens objective. 
frame will always adjust to the absolute width and height entered. However, 
problem here is that the size of the counting frame may exceed the size of th
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 b
more appropriate than the other, depending on how you go about the busine
setting up the stereology experiment. You choose the method which best su
your needs. Please also refer to the chapters on Stereology in the User Guide 
Manual and the Reference Manual more information.

When choosing the width and height as a percentage, press and hold on the
or height button. A menu pops up for selectons from 2 to 98%.
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Press and hold on the Color button for the permitted and forbidden colors. A 
popup menu shows the color choices.
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Press and hold on the Thickness button for the permitted and forbidden 
thicknesses. A popup menu shows the choices from 1 to 6. 6 is thickest.

Press on the Apply  button to see the changes. Press on Cancel to dismiss the 
window and cancel any changes you made with this window. Press Accept to 
dismiss the window and to store the changes made with this window.

Name and Info Enter the name and information for this multisector group. The default name
the structure name of the contour that is selected when this window was ope
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 als
enter in any other name you desire.

When all parameters are entered, the Make button is enabled. Press Cancel to 
dismiss the window and not make the multisector group. Press Make to make the 
multisector group. 
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If the counting frame is too large to accurately place a group of multisectors 
the selected contour representing the volume of reference, a window opens
displaying this error.

Once the multisector group has been made successfully, a window opens 
presenting the option of starting the stereology session immediately on this 
group.

Press No to close window and return to the Mapping window. Press Yes to 
continue immediately to the Nucleator analysis on this multisector group.

Answering Yes is the same as opening an existing multisector group for analy
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 Rotator 
protocol.

If you choose this option, and if there are no multisector groups for this Rota
protocol stored in the document, an error window opens to alert you.

Otherwise, a window opens that allows you to select from any existing Rotat
protocols in the document.
478 Reference



Volume by Rotator in Vertical Sections

 

ndy 

ow 

roup 

or 

 

Tip: Holding down the OPTION when choosing Estimate Rotator By 
Nucleator in Vertical Sections... in the Stereology Menu will automatically
preselect this OPEN button.

Notice the contour drawn to remind you of the volume of reference. This is ha
if there are several protocols stored in the document.

T - This first column (T) indicates the Type of Multisector Group. It should sh
R for Rotator.

Name - The second column is the name assigned to it when the multisector g
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 multisect
group was made.

Select the multisector group to reopen and press the Count button to continue 
counting with that group. Press the Cancel button to dismiss the window and
cancel any selection. Or press the Info  button to see more information. Both 
Reference 479
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the Name and Information  can be edited. Pressing Accept will store the 
changes. Pressing Cancel will dismiss the window without storing any 
changes.

Rotator (Isotropic, 
Random Sections) 
Control Window

If a multisector group is selected and opened for counting, live video is turned
If this is the first time the multisector group is being opened, the thickness of
disector must be entered in the following window.

Once the thickness is specified, another window prompts for you to focus on
top of the tissue section.  
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 After the top is specified, the following window opens.

This is the Rotator Protocol (Vertical Sections) 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 st
are located in the only scrolling field on this window.

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 o
disector, the microscope focuses on the reference plane. This is indicate
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 clicking on a disector makes the selected disector the current dise
The microscope stage will move to that new focus point, and the disector
be displayed in Italics.

List of
disectors in

current
multisector

Current 
disector 
displayed 
in mapping
window
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The Name for each disector is auto-generated when the multisector is ma
The first disector is named Forbidden Plane because the microscope focuse
on the first plane in the first disector, which by NeuroZoom convention, is 
forbidden plane. No data is usually counted in this plane. The subsequen
disectors are then named DS 1, DS 2, and so on. 

The Info  field is blank initially for each disector. However, you can Option-
Double Click on a disector and a dialog window opens for you to enter in n
information.

Tip: Option Double Click on a disector to change its information.

Visibility  of data can be controlled by clicking on the leftmost column 
labelled V. 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
the multisectors, and they are visually collapsing on top of each other.

Single click in the V 
column to toggle 
visibility of the data in 
the selected disector
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Inclusion of data can be controlled by clicking on the column labelled +. A 
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 gr

The column labelled Data shows No if there is no data in the disector, or Yes 
if there is data.

2. Data Field - This shows the current multisector that the microscope stage
located on, and whether it has been “analyzed” or not. When a multisecto
“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 
data to enter. The total number of multisectors in the group is also shown.
current structure selected in the mapping window is then displayed, along
with the number tallied for this structure for both the current multisector a
the current disector.

Multiple structures may be estimated simultaneously with the Rotator pro
However, only the current structure’s totals are shown in the data field.

All data are estimated for mean volume by using the Rotator tool (see the 
chapters on Stereology in the User Guide Manual to understand how to 
estimate structure mean volume using this tool. Also see the section in th
manual on the Rotator tool). The Mapping Window Info  window will show 
information on the current structure that is being estimated. If there are tw
more analyzed multisectors in the group, the Variance and the Standard 
Deviation for the number estimates among the multisectors are expresse
the Mapping Window Info  window. The multisector total and the disector 
total are also displayed for the current structure.

Single click in the + 
column to toggle 
inclusion of the data in 
the selected disector
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When the tool closes the current data object and the volume is calculated fo
data structure, the volume is displayed in the Mapping Window Info  window.

3.

Several control buttons in the Control  window perform actions on the 
multisectors.

4. Report - pressing this button generates a report and displays it in a sepa
window.

Variance and SD are 
displayed only if there are 
2 or more analyzed 
multisectors

Volume of cell just 
estimated shows as 
cubed mm
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The report can be closed by pressing Done, printed to the selected printer by
pressing Print , or saved to a Text file by pressing Save.... 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 expre
as n per µ3 and the variance and standard of the structure among the 
multisectors. This is zero unless at least two multisectors have been mark
“analyzed”. Following this are the mean volume estimates, the variance, 
the standard deviation for each structure.

5.

6. New Disector - pressing the New DS button creates a new disector for the 
current multisector. The position of the disector is immediately adjacent to
current disector. The thickness of the disector is the same as all other 
disectors, and is the number first specified when this multisector group w
made. However, if the option is held down when New DS is pressed, a 
window opens for you to enter in a new disector thickness value in micro
Reference 485
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If New DS is pressed and the current multisector has already been marke
analyzed, a window opens to alert you to this fact.

Press Cancel to dismiss the window and to not create a new disector. Pres
Yes to indicate that the new disector will be added to the bottom of the 
multisector, and will push the multisector stack downward to incorporate 
new thickness of this new disector. The multisector will then be marked a
“unanalyzed”.

7. Delete Disector - The Delete DS button is enabled only if the last disector in
the multisector is the current disector. Pressing this button deletes the cu
disector completely from the multisector.

Alert: The CURRENT disector is deleted, not the SELECTED disector. T
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 disecto
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If the current disector contains the forbidden disector (meaning also it is t
last disector in the multisector), you need to refocus on the top of the 
multisector again to begin estimating again for this multisector.

If you press on Cancel, 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.

If you press Ready, the current position of the microscope stage is read fro
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 curre
disector.

If the current disector being deleted is not the last disector, the next to las
disector then becomes the current disector after deletion.
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8. Delete Data - pressing the Delete Data button will delete all data from the 
current disector. Similar to the previous command, this acts on the current
the selected disector. If there is no data in the current disector, an error 
window opens.

If it does contain data, a warning window opens.

Only the data are deleted. The planes and their location are not affected.
can continue estimating data directly into this disector.

9. Previous Multisector - pressing the Prev MS button moves the microscope 
stage to the previous multisector for this group. This movement wraps aro
so if you are currently on the first multisector, the last multisector is selec
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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.

Press Ready and the current microscope stage location will be read as the 
plane of the first disector. Press Cancel to dismiss the window, and cancel the
multisector move command. The last used multisector will be moved bac
into location.

The Data field updates to show the current multisector. The Disector list a
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.

10. Next Multisector - pressing the Next MS button moves the microscope stag
to the next multisector for this group. This movement wraps around, so if 
are currently on the last multisector, the first multisector is selected.

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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Press Ready and the current microscope stage location will be read as the 
plane of the first disector. Press Cancel to dismiss the window, and cancel the
multisector move command. The last used multisector will be moved bac
into location.

The Data field updates to show the current multisector. The Disector list a
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.

11. Multisector  - this is a popup menu showing all the multisectors in this grou
You can select any of them and NeuroZoom automatically goes to that 
multisector. The menu indicates whether a multisector has been analyze
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.

Press Ready and the current microscope stage location will be read as the 
plane of the first disector. Press Cancel to dismiss the window, and cancel the
multisector move command. The last used multisector will be moved bac
into location.

12. Analyzed - checking this button marks the current multisector as”analyze
This makes the multisector eligible for calculations involving global volum
and counts, such as when generating reports.
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When a multisector has been marked as “analyzed”, and you uncheck the
to mark it as “unanalyzed” again, a warning window opens.

The counting plane of the last disector in this multisector is used as the 
bottom of the multisector. If the tissue has incomplete staining, this counting 
plane may not be the true bottom of the multisector. In this case, Option-Click 
on the Analyzed checkbox. A window opens asking you to focus on the tru
bottom of the tissue section. This plane will then be used as the bottom an
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.

If the plane you specify as the bottom is above the counting plane of the 
disector of this multisector, an error window opens, and the stage moves 
to the last known position. 
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The bottom cannot be above the last counting plane, otherwise data will 
excluded from the calculations. If a disector needs to be deleted, use the
Delete DS button to delete the disector completely.

13.

14. Help - If the Help button on the keyboard is pressed, a Help window opens 
displaying some helpful comments for this protocol.

15.

16. Moving to the Data’s Disector - In the Mapping 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
confirmation.

Press Yes to move the stage to the disector holding that data. That disecto
then becomes the current disector. Press Cancel to 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.

Alert: Be sure to have the Selection wool selected from the Mapping Tools 
window in order to control-double-click on it. Otherwise, you will only put 
new data point on top of what you are clicking on.
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Delete Existing 
Multisector Group

Delete an existing multisector group for estimating numbers using a Nucleat
protocol.

If you choose this option, and if there are no multisector groups for this Rota
protocol stored in the document, an error window opens to alert you.

Otherwise, a window opens that allows you to select from any existing Rotat
protocols in the document.
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Notice the contour drawn to remind you of the volume of reference. This is ha
if there are several protocols stored in the document.

T - This first column indicates the Type of Multisector Group. It should show
for Rotator.

Name - The second column is the name assigned to it when the multisector g
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 multisect
group was made.

Select the multisector group to delete and press the Delete button to delete 
that group. Press the Cancel button to dismiss the window and cancel any 
selection. Or press the Info  button to see more information. Both the Name 
and Information  can be edited. Pressing Accept will store the changes. 
Pressing Cancel will dismiss the window without storing any changes.
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When deleting a group, a confirmation window opens warning that the deletio
permanent and cannot be undone.

Press Delete to delete the group, or press Cancel to dismiss the window without 
any changes.
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Info on Existing 
Multisector Group

Get information by reports on existing multisector groups for estimating numb
using a Rotator protocol.

If you choose this option, and if there are no multisector groups for this Rota
protocol stored in the document, an error window opens to alert you.

Otherwise, a window opens that allows you to select from any existing Rotat
protocols in the document.
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Notice the contour drawn to remind you of the volume of reference. This is ha
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 b
made in this manner to report on more than one multisector group at one tim

T - This second column indicates the Type of Multisector Group. It should sh
R for Rotator.

Name - The third column is the name assigned to it when the multisector gro
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 press the Report button to report 
on that group. Press the Cancel button to dismiss the window and cancel any 
selection. Or press the Info  button to see more information. Both the Name and 
Reference 499
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Information  can be edited. Pressing Accept will store the changes. Pressing 
Cancel will dismiss the window without storing any changes.

Multiple group reporting opens multiple report windows. A report window sho
the same information as generating a report when conducting the experimen
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Volume by Rotator in Isotropic, Random 
Sections

Opened by:

• Estimate Volume By Rotator in Isotropic, Random Sections... in Stereolog
menu

The Volume By Rotator in Isotropic, Random Sections window, for lack of a 
better name, is a choice window. From this you are to select one of four opti
to proceed with estimating volumes.

Information on what this probe accomplishes and the four options are prese

• New - make a new multisector group to begin a new analysis on estimatin
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. T
radio button will highlight indicating that it is selected. Press Accept to continue 
with the process, or press Cancel to 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.

If you choose this option, and if you do not have at least one contour created
selected in the mapping window, an error window opens indicating that at le
one selected contour is needed to represent the volume of reference.

 

Go back and use the mapping tools to create a closed contour around the vo
of reference. When you have done so, select them both, choose Estimate Volume 
By Rotator in Isotropic, Random Sections... in the Stereology menu again, and 
select New and press Accept. A new window opens.
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This window is the New Rotator Systematic Sampling Group window. All of 
the parameters to create a multisector group for a Rotator analysis are ente
here. The multisectors are calculated on a systematic random sample throug
selected contour. Only those multisectors that intersect the contour will be 
presented. Disectors are created in those multisectors in which the estimate
places for cell volume estimates.

Fraction (Percent of 
Area)

Enter the fraction that is desred for the Rotator analysis. For example, if you w
to estimate counts of cells in 10% of the contour volume, enter 10. The defau
10%. Please refer to the manual NeuroZoom Stereology for more specific 
information on this value.

Tissue Thickness (µ) Enter the mean tissue thickness in microns for this section. This can be mea
with the Measure Mean Tissue Thickness tool located in the Analysis submenu 
of the Modules menu.

Enter the fraction 
of the volume for 
estimating counts

Press to open 
window to 
configure 
counting frame

Current size of 
counting frame

Popup to select 
a structure name 
for the  Name of 
the Multisector 
Group

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

Instructions

Number of 
Intersection Lines

Enter the mean 
tissue thickness
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Counting Frame Size This is a button that opens a window from which to adjust the size of the coun
frame. The current frame size is displayed in the field to its left.

The size of the counting frame may be entered as a percentage of the screen size, 
or as an absolute width and height in microns. The major difference between
two techniques is that a percentage will always ensure that the counting fram
in the mapping window regardless of the lens objective used. However, you 
cannot switch lens objectives in the middle of a stereology experiment using
counting frame because the absolute size of the frame would change.

When you enter the size in absolute microns, the displayed size of the counting 
frame in the mapping window will change as you change the lens objective. 
frame will always adjust to the absolute width and height entered. However, 
problem here is that the size of the counting frame may exceed the size of th
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 b
more appropriate than the other, depending on how you go about the busine
setting up the stereology experiment. You choose the method which best su
your needs. Please also refer to the chapters on Stereology in the User Guide 
Manual and the Reference Manual more information.

When choosing the width and height as a percentage, press and hold on the
or height button. A menu pops up for selectons from 2 to 98%.

Choose the
format for
the frame 

parameters
Enter width and 
height in microns

Popup and select 
as percentage

Choose color 
for permitted

edges

Choose width of 
permitted edges in 
frame

Choose width of 
forbidden edges in 
frame

Choose color 
for forbidden 

edges
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Press and hold on the Color button for the permitted and forbidden colors. A 
popup menu shows the color choices.
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Press and hold on the Thickness button for the permitted and forbidden 
thicknesses. A popup menu shows the choices from 1 to 6. 6 is thickest.

Press on the Apply  button to see the changes. Press on Cancel to dismiss the 
window and cancel any changes you made with this window. Press Accept to 
dismiss the window and to store the changes made with this window.

Name and Info Enter the name and information for this multisector group. The default name
the structure name of the contour that is selected when this window was ope
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 als
enter in any other name you desire.

When all parameters are entered, the Make button is enabled. Press Cancel to 
dismiss the window and not make the multisector group. Press Make to make the 
multisector group. 
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If the counting frame is too large to accurately place a group of multisectors 
the selected contour representing the volume of reference, a window opens
displaying this error.

Once the multisector group has been made successfully, a window opens 
presenting the option of starting the stereology session immediately on this 
group.

Press No to close window and return to the Mapping window. Press Yes to 
continue immediately to the Nucleator analysis on this multisector group.

Answering Yes is the same as opening an existing multisector group for analy
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 Rotator 
protocol.

If you choose this option, and if there are no multisector groups for this Rota
protocol stored in the document, an error window opens to alert you.

Otherwise, a window opens that allows you to select from any existing Rotat
protocols in the document.
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Tip: Holding down the OPTION when choosing Estimate Volume By Rota
in Isotropic, Random Sections... in the Stereology Menu will automaticall
preselect this OPEN button.

Notice the contour drawn to remind you of the volume of reference. This is ha
if there are several protocols stored in the document.

T - This first column (T) indicates the Type of Multisector Group. It should sh
R for Rotator.

Name - The second column is the name assigned to it when the multisector g
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 multisect
group was made.

Select the multisector group to reopen and press the Count button to continue 
counting with that group. Press the Cancel button to dismiss the window and
cancel any selection. Or press the Info  button to see more information. Both 
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the Name and Information  can be edited. Pressing Accept will store the 
changes. Pressing Cancel will dismiss the window without storing any 
changes.

Rotator (Isotropic, 
Random Sections) 
Control Window

If a multisector group is selected and opened for counting, live video is turned
If this is the first time the multisector group is being opened, the thickness of
disector must be entered in the following window.

Once the thickness is specified, another window prompts for you to focus on
top of the tissue section.  
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 After the top is specified, the following window opens.

This is the Rotator Protocol (Isotropic, Random Sections) 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 st
are located in the only scrolling field on this window.

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 o
disector, the microscope focuses on the reference plane. This is indicate
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 clicking on a disector makes the selected disector the current dise
The microscope stage will move to that new focus point, and the disector
be displayed in Italics.

List of
disectors in

current
multisector

Current 
disector 
displayed 
in 
mapping 
window
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The Name for each disector is auto-generated when the multisector is ma
The first disector is named Forbidden Plane because the microscope focuse
on the first plane in the first disector, which by NeuroZoom convention, is 
forbidden plane. No data is usually counted in this plane. The subsequen
disectors are then named DS 1, DS 2, and so on. 

The Info  field is blank initially for each disector. However, you can Option-
Double Click on a disector and a dialog window opens for you to enter in n
information.

Tip: Option Double Click on a disector to change its information.

Visibility  of data can be controlled by clicking on the leftmost column 
labelled V. 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
the multisectors, and they are visually collapsing on top of each other.

Single click in the V 
column to toggle 
visibility of the data in 
the selected disector
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Inclusion of data can be controlled by clicking on the column labelled +. A 
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 gr

The column labelled Data shows No if there is no data in the disector, or Yes 
if there is data.

2. Data Field - This shows the current multisector that the microscope stage
located on, and whether it has been “analyzed” or not. When a multisecto
“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 
data to enter. The total number of multisectors in the group is also shown.
current structure selected in the mapping window is then displayed, along
with the number tallied for this structure for both the current multisector a
the current disector.

Multiple structures may be estimated simultaneously with the Rotator pro
However, only the current structure’s totals are shown in the data field.

All data are estimated for mean volume by using the Rotator tool (see the 
chapters on Stereology in the User Guide Manual to understand how to 
estimate structure mean volume using this tool. Also see the section in th
manual on the Rotator tool). The Mapping Window Info  window will show 
information on the current structure that is being estimated. If there are tw
more analyzed multisectors in the group, the Variance and the Standard 
Deviation for the number estimates among the multisectors are expresse
the Mapping Window Info  window. The multisector total and the disector 
total are also displayed for the current structure.

Single click in the + 
column to toggle 
inclusion of the data in 
the selected disector
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When the tool closes the current data object and the volume is calculated fo
data structure, the volume is displayed in the Mapping Window Info  window.

Several control buttons in the Control  window perform actions on the 
multisectors.

3. Report - pressing this button generates a report and displays it in a sepa
window.

Variance and SD are 
displayed only if there are 
2 or more analyzed 
multisectors

Volume of cell just 
estimated shows as 
cubed mm
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The report can be closed by pressing Done, printed to the selected printer by
pressing Print , or saved to a Text file by pressing Save.... 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 expre
as n per µ3 and the variance and standard of the structure among the 
multisectors. This is zero unless at least two multisectors have been mark
“analyzed”. Following this are the mean volume estimates, the variance, 
the standard deviation for each structure.

4.

5. New Disector - pressing the New DS button creates a new disector for the 
current multisector. The position of the disector is immediately adjacent to
current disector. The thickness of the disector is the same as all other 
disectors, and is the number first specified when this multisector group w
made. However, if the option is held down when New DS is pressed, a 
window opens for you to enter in a new disector thickness value in micro
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If New DS is pressed and the current multisector has already been marke
analyzed, a window opens to alert you to this fact.

Press Cancel to dismiss the window and to not create a new disector. Pres
Yes to indicate that the new disector will be added to the bottom of the 
multisector, and will push the multisector stack downward to incorporate 
new thickness of this new disector. The multisector will then be marked a
“unanalyzed”.

6. Delete Disector - The Delete DS button is enabled only if the last disector in
the multisector is the current disector. Pressing this button deletes the cu
disector completely from the multisector.

Alert: The CURRENT disector is deleted, not the SELECTED disector. T
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 disecto
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If the current disector contains the forbidden disector (meaning also it is t
last disector in the multisector), you need to refocus on the top of the 
multisector again to begin estimating again for this multisector.

If you press on Cancel, 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.

If you press Ready, the current position of the microscope stage is read fro
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 curre
disector.

If the current disector being deleted is not the last disector, the next to las
disector then becomes the current disector after deletion.
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7. Delete Data - pressing the Delete Data button will delete all data from the 
current disector. Similar to the previous command, this acts on the current
the selected disector. If there is no data in the current disector, an error 
window opens.

If it does contain data, a warning window opens.

Only the data are deleted. The planes and their location are not affected.
can continue estimating data directly into this disector.

8. Previous Multisector - pressing the Prev MS button moves the microscope 
stage to the previous multisector for this group. This movement wraps aro
so if you are currently on the first multisector, the last multisector is selec
Reference 521
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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.

Press Ready and the current microscope stage location will be read as the 
plane of the first disector. Press Cancel to dismiss the window, and cancel the
multisector move command. The last used multisector will be moved bac
into location.

The Data field updates to show the current multisector. The Disector list a
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.

9. Next Multisector - pressing the Next MS button moves the microscope stag
to the next multisector for this group. This movement wraps around, so if 
are currently on the last multisector, the first multisector is selected.

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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Press Ready and the current microscope stage location will be read as the 
plane of the first disector. Press Cancel to dismiss the window, and cancel the
multisector move command. The last used multisector will be moved bac
into location.

The Data field updates to show the current multisector. The Disector list a
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.

10. Multisector  - this is a popup menu showing all the multisectors in this grou
You can select any of them and NeuroZoom automatically goes to that 
multisector. The menu indicates whether a multisector has been analyze
not. The current multisector is preceded with a checkmark.
Reference 523



first 
 

k 

d”. 
es 
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.

Press Ready and the current microscope stage location will be read as the 
plane of the first disector. Press Cancel to dismiss the window, and cancel the
multisector move command. The last used multisector will be moved bac
into location.

11. Analyzed - checking this button marks the current multisector as”analyze
This makes the multisector eligible for calculations involving global volum
and counts, such as when generating reports.
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When a multisector has been marked as “analyzed”, and you uncheck the
to mark it as “unanalyzed” again, a warning window opens.

The counting plane of the last disector in this multisector is used as the 
bottom of the multisector. If the tissue has incomplete staining, this counting 
plane may not be the true bottom of the multisector. In this case, Option-Click 
on the Analyzed checkbox. A window opens asking you to focus on the tru
bottom of the tissue section. This plane will then be used as the bottom an
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.

If the plane you specify as the bottom is above the counting plane of the 
disector of this multisector, an error window opens, and the stage moves 
to the last known position. 
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The bottom cannot be above the last counting plane, otherwise data will 
excluded from the calculations. If a disector needs to be deleted, use the
Delete DS button to delete the disector completely.

12.

13. Help - If the Help button on the keyboard is pressed, a Help window opens 
displaying some helpful comments for this protocol.

14.

15. Moving to the Data’s Disector - In the Mapping 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
confirmation.

Press Yes to move the stage to the disector holding that data. That disecto
then becomes the current disector. Press Cancel to 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.

Alert: Be sure to have the Selection wool selected from the Mapping Tools 
window in order to control-double-click on it. Otherwise, you will only put 
new data point on top of what you are clicking on.
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Delete Existing 
Multisector Group

Delete an existing multisector group for estimating numbers using a Nucleat
protocol.

If you choose this option, and if there are no multisector groups for this Rota
protocol stored in the document, an error window opens to alert you.

Otherwise, a window opens that allows you to select from any existing Rotat
protocols in the document.
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Notice the contour drawn to remind you of the volume of reference. This is ha
if there are several protocols stored in the document.

T - This first column indicates the Type of Multisector Group. It should show
for Rotator.

Name - The second column is the name assigned to it when the multisector g
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 multisect
group was made.

Select the multisector group to delete and press the Delete button to delete 
that group. Press the Cancel button to dismiss the window and cancel any 
selection. Or press the Info  button to see more information. Both the Name 
and Information  can be edited. Pressing Accept will store the changes. 
Pressing Cancel will dismiss the window without storing any changes.
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When deleting a group, a confirmation window opens warning that the deletio
permanent and cannot be undone.

Press Delete to delete the group, or press Cancel to dismiss the window without 
any changes.
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Info on Existing 
Multisector Group

Get information by reports on existing multisector groups for estimating numb
using a Rotator protocol.

If you choose this option, and if there are no multisector groups for this Rota
protocol stored in the document, an error window opens to alert you.

Otherwise, a window opens that allows you to select from any existing Rotat
protocols in the document.
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Notice the contour drawn to remind you of the volume of reference. This is ha
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 b
made in this manner to report on more than one multisector group at one tim

T - This second column indicates the Type of Multisector Group. It should sh
R for Rotator.

Name - The third column is the name assigned to it when the multisector gro
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 press the Report button to report 
on that group. Press the Cancel button to dismiss the window and cancel any 
selection. Or press the Info  button to see more information. Both the Name and 
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Information  can be edited. Pressing Accept will store the changes. Pressing 
Cancel will dismiss the window without storing any changes.

Multiple group reporting opens multiple report windows. A report window sho
the same information as generating a report when conducting the experimen
Reference 533
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CHAPTER 5 3D Mapping Windows
In 
All the windows in NeuroZoom are opened by activating a menu command. 
this chapter, all of the 3D Mapping windows in NeuroZoom will be detailed. 

• See the chapters on Stereology Windows for specific information on the 
stereology windows.

• See the chapters on Mapping Windows for specific information on the 2D 
windows.

• See the chapters on 3D Visualization for basic information on using 3D 
visualization windows.

Please be sure to read the previous chapter on Menus to understand fully how 
these windows are opened.
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3D Window

The initial view of the 3D model is 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 window
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.

The initial view of the 3D model is 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 window
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.

Z

X

Y

536 Reference



3D Window

2D 
The 3D mapping window is where a 3D model generated from the data in a 
mapping window is displayed.

Opened by:

• 3D button in the View palette

• 3D View of the 3D submenu of the Modules menu

• 3D View of the 3D menu

Z

X

Y
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The display of the model is controlled by various 3D tools.  See the section on3D  
Tools Window for more information.
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Orthogonal Window
Orthogonal Window
Reference 539



3D Mapping Windows

n 
l to 
e 
as 

2D 

 

 

The Top, Side and Front  Views show the orthographic projection of the 3D 
model into the plane perpendicular to the direction of the y, x and z axis 
respectively. The 3D View shows either a one point perspective projection or a
orthographic parallel projection of the 3D model onto the front plane (paralle
the z direction) that upon initialization will look exactly like the Front View if th
type of camera selected is Orthographic. Note that the 3D View will change 
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 
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 section on3D 
Tools Window for more information.

Top View Side View

Front View 3D View
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3D Tools Window

The 3D Tools window 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 subseque
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 selec
tool is the one with its button shown as pressed. The Picking Tool is currently 
selected in the following figure. To select another tool, click once on that too
make it active 

The details of each tool follows.

Picking Tool

Picking Tool

Zoom Tool

Rotate Tool

Translate Tool

Target Tool
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Press this button to toggle the Picking tool. This tool is used to select 3D object
in the 3D window. When the Picking 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 
when directly over an object. The 3D Window Info window shows information 
about the object in the Current 3D Location, Data and Structure fields. The 
Current 3D Location shows the real coordinates of the cursor in microns. Th
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 objec
object will change to the highlighted color. Information about the selected ob
will be displayed on a text window when the option Object Info is selected from 
the 3D menu.

Zoom Tool

Press this button to toggle the Zoom tool. This tool is used to zoom the 3D mode
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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When the Zoom 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.

Clicking the cursor anywhere in the 3D window zooms in or zooms out the en
model by 100%, with the location of the cursor as the anchor point. The 3D 
Window Info  window updates to show the current zoom factor in the 
Magnification field. A zoom factor can also be entered manually by selecting
menu item Enter Zoom Value from the tool popup menu.

Option clicking the mouse performs the opposite effect. If the current mode 
Zoom In, option clicking will zoom out. If the current mode if Zoom Out, optio
clicking will zoom in.

The current zoom mode can be changed by selecting the mode Zoom In or 
Zoom Out from the tool popup menu. The cursor always shows the current zo
mode.

Selecting the menu item Reset from the tool popup menu sets the zoom factor 
back to 1.

By The Way: Zooming doesn't change the orthographic views of the mod
This views remain unchanged because they serve as a reference when 
navigating through the model.
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Rotation Tool

Press this button to toggle the Rotation 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.

When the Rotation tool is the current tool, the cursor is a 3D blue curved arro

To use this tool, hold down the mouse button while dragging in the 3D windo
The model rotates with the cursor. The value of the current axis of rotation is
displayed in the Axis of Rotation field of the 3D Window Info window. If the 
axes are visible, the current axis of rotation is displayed in the highlighted co
The specific rotation axis is selected from the tool popup menu. Modifier key
change the current selection of the axis of rotation:

<control key> - rotates about the X axis
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<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 movem
in the horizontal direction. The rotation angle about the X axis is proportiona
the mouse movement in the vertical direction.

Selecting the menu item Reset from the tool popup menu resets all the angles 
back to their initial values such that the model appears unrotated. It also rese
center of rotation back to the center of the model. Changing the center of rota
is discussed in the Anchor tool.

There are two modes when rotating a model. Both are set from the Views menu.

16. Rotate Relative to Model

17. Rotate Relative to Camera

If the menu item Rotate Relative to Model is checked, rotating the model is 
equivalent to rotating an imaginary camera about the model. The scene repre
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 
and the model appears rotated.

If the menu item Rotate Relative to Camera is checked, rotating the model is 
equivalent to spinning the model about the axes in the camera coordinate sy
The camera remains fixed while the model is rotated. 

If the menu item Auto Rotate is checked, the model rotates as long as the mou
button is depressed. The speed and direction of the rotation is proportional t
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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Translation Tool

Press this button to toggle the Translation 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 but
on the tool button displays the menu.

When the Translation tool is the current tool, the cursor is a hand (grab) curso

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 th
mouse button is still down, move the mouse around in the horizontal and ver
directions. A rubber band line from the initial location to the current location 
drawn as a feedback. Release the mouse button to translate the model to th
location.
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Select menu item Show Controls from the Translation tool popup menu to open 
the Translation window. This window controls the model movements via 
directional buttons. 

See NeuroZoom Reference on Translation window for more information on 
how to use this window.

To translate the model to its original position, select the menu item Reset from 
the tool popup menu. This resets the model back to the center of the 3D win
The magnification factor is reset back to 1 to ensure the visibility of the mod
Rotation angles are not changed.

By The Way: The Translation tool and other navigational tools, only affect
the way the 3D model is displayed on the screen. It doesn't affect the rea
coordinates of the data.

Anchor Tool

Press this button to toggle the Anchor tool. This tool is used to change the cente
of rotation. The center of rotation acts as an anchor for the Rotation tool. On
specific object in the model can be selected as a new anchor. When the Anchor 
tool is the current tool, the cursor is a green 3D crosshair cursor.
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Moving the cursor over objects changes the color of the cursor from green to
when directly over an object. The 3D Window Info window shows the object in 
the Current 3D Location, Data, and Structure fields. The Current 3D 
Location shows the real coordinates of the cursor in microns. The contents o
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 
location on the object, and sets the new anchor. The real coordinates of the 
center are shown in the Center of Rotation field of the 3D Window Info 
window. Note that the anchor may be fine-tuned to any position on the objec
Zoom up to higher magnification if needed.

If the axes are visible, they are drawn at the current anchor. The model will ro
around the new anchor. The anchor doesn't affect the origin of the coordinat
system. 

By The Way: The anchor tool is particularly helpful when viewing the mod
at a high magnification. In this case, if the Rotation tool is used and the 
center of rotation is out of sight, perhaps far away from the current locatio
the model will probably disappear at the slightest cursor movement. To a
this, change the center of rotation to any object that is visible at the curre
magnification before rotating.
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View Locations Window

Different views of the model are obtained after rotating, translating, or zoom
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.

The View 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 subseque
openings until NeuroZoom exits. This makes it easy to place the window to a
new location. 

Select View Locations from the Views menu to open this window.

Pressing the Store button stores a view. A dialog opens asking for information
about the view.
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This information helps identify the view. The current value of the center of 
rotation is shown as a reference. Press the OK  button to accept the view. The 
newly stored view is added to the scrollable list of the View Locations window. 
The column named Type 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 press the Go To button. The 
model will be rendered with the restored view parameters.

To remove a view, select the view from the list and press the Remove button. The 
view will be removed from the list. This has no effect on the currently display
model.

To change the description of a view, select the view from the list and press t
Info  button. The same information window will open. Enter the new informati
and press OK  to accept the changes, or Cancel to dismiss the window without 
changing the information.
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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 mo
location in pixels and information of the current selected data and its structu

Opened by:

• 3D Info Window in Views menu

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

Toggles the Lights window. This window can be used to edit some of the 
attributes of the light sources in the light group that provide illumination for th
objects in the 3D model. For 3D windows with four views (Orthogonal View), t
light group associated with each view is the same. Changing the light source
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 subseque
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 associat
with the current 3D window: 

1. ambient light

2. point light

3. directional light

To edit these lights, use the Lights popup menu and select the light type that yo
want to edit. The attributes that can be edited for the selected light are displa
in the light pane area of the window. The definition of the lights is currently v
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. 

The Lights 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 a

Press the Done button to dismiss this window. Changes are applied in real tim
The current 3D window is updated as changes are made. Press the Cancel button 
to undo the changes made to the last light object selected.
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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 th
predefined ambient light source can be edited and are shown in the light 

• 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 sour
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 n
point light sources can not be added to light group.
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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 i
distance from the light source.  A point light can suffer attenuation, in whi
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 ar
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 curren
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 attribu
the light on and off.  
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• Attenuation - Use this popup menu to select the attenuation type for the p
light.  The current value of the atenuation type is displayed on the field rig
next to the popup menu.  The attenuation type determines how quickly th
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 proportio
to the square of the distance from the illuminated object.

3. Directional Light  - There is only one predefined directional light source in
the light group associated with the current 3D window.  A directional light i
light source that emits infinite parallel rays of light in a specific direction.  
The vector that specifies the direction of the predefined directional light c
not be currently edited and new directional light sources can not be adde
light group.  The direction of the predefined directional light is equal to th
direction.
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All the attributes of the predefined directional light source that can be edi
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

Select menu item Show Controls from the Translation 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 men

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

Press once or press and hold on one of the arrow keys to move the model in
direction of the arrow. Use the scrollbar to increase or decrease the amount
movement per button press. This amount is in pixels. 

Note that the controls in the Translation window can be used at anytime even 
when the Translation tool is not the current tool.
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object info 88
opening a 3D view76
orthogonal views77, 85

3D anchor tool547
3D button 195
3D coordinate system551
3D Lights window92
3D menu76, 84
3D object info542
3D picking tool 541
3D rotation tool544

auto rotate545
rotate relative to camera545
rotate relative to model545

3D Tools 90
3D Tools window90
3D translation tool546

reset547
show controls547

3D Translation window547

3D view 84
auto rotating106
backfacing102
camera92
double buffering90
image renderer94
orthographic camera93
perspective camera93
polygons103
realistic renderer95
rotating relative to camera105
rotating relative to model105
setting the background color90
shading99
showing the axis89
showing the bounding box89
smoothing96
wireframe renderer95

3D Window Info window91
3D zoom tool542

enter zoom value543
reset543
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zoom in 543
zoom out543

A
advanced settings of stage 

controller 262
alignment correction194
analysis menu80
arbor tool 169

adding a sub-branch to the end of the 
arbor 170

color by levels171
deleting segments171
deleting vertices173
edting vertices172
entering arbors170
extending an arbor170
hiding all vertices172
hiding selected object vertices172
highlight primary branch171
highlight terminal branch171
inserting vertices173
make dendrogram171
normal structure color171
popup menu170
showing all vertices172
showing selected object vertices172

arbor with diameter tool174
adding a sub-branch to the end of the 

arbor 176
color by levels177
deleting segments176
deleting vertices178
editing diameters176
editing vertices178
entering arbors175
extending an arbor175
hiding all vertices178
hiding selected object vertices178
highlight primary branch177
highlight terminal branch177
inserting vertices178
make dendrogram177
normal structure color176
popup menu175

showing all vertices178
showing selected object vertices177

arbors
tracing 278

auto moving the stage211

B
Background Images window221

Spatial Image Mapping221

C
calculating the length of enclosed 

contours80
calculating the number of enclosed 

points 81
calibration grid32
Camera Formats Devices window254
Cameras Devices window251
Cavalieri 371
Cavalieri Estimate of Volume Control 

window (optical sections)388
data field389
deleting data390
grids 388
help 394
info on data391
options 391
report on data390

Cavalieri Estimate of Volume Control 
window (physical sections)380

data field382
deleting data383
grids 380
help 387
info on data383
options 384
report on data382

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 command22
closed Bezier tool165

convert Bezier curve to contour166
deleting vertices168
editing vertices167
entering Bezier curves166
hiding all vertices167
hiding selected object vertices167
inserting vertices167
popup menu166
showing all vertices167
showing selected object vertices167

closed contour tool154
convert contour to Bezier curve156
convert contour to smooth Bezier 

curve 156
delete segments155
deleting vertices158
editing vertices157
enter contours155
hiding all vertices157
hiding selected object vertices157
inserting vertices157
popup menu155
showing all vertices157
showing selected object vertices157

command key equivalent4
communications of stage 

controller 263
Communications Toolbox settings265
Configuration window247
configuring devices17
configuring structures43
context sensitivity125
copy command21
counting frame73, 306, 407, 440, 473, 

507
absolute microns307, 408, 441, 474, 

507
percentage307, 408, 441, 473, 507
permitted and forbidden colors308, 

409, 442, 475, 508

permitted and forbidden 
thicknesses309, 410, 443, 476, 509

Counting Frame window73
Create Montage window68, 244
creating 3D mesh from selected 

objects45
current mapping window109
current structure112
current window75
cut command21
cycloid

new for surface area335
open existing for surface area340

Cycloid Estimate of Surface Area 
Control window (Optical 
Sections)354

data field355
deleting data356
grids 354
help 362
info on data357
options 357
report on data356

Cycloid Estimate of Surface Area 
Control window (physical 
sections)342

data field344
deleting data346
grids 342
help 353
info on data346
options 347
report on data344

cycloid grid
color of grid 349, 358
configure appearance349, 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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Data Type window27, 40, 215

drag and drop216
Data window27, 218

coping 219
printing 219
reporting 219
showing totals219

Devices Category Popup button247
dialog windows108
disector

delete319, 420, 453, 486, 519
delete data320, 422, 455, 488, 521
moving to disector’s data325, 427, 

460, 493, 526
new 318, 419, 452, 485, 518

document
close 6
close all 7
export 7
export map image8
getting info 12
import 10
new 6
open 6
password13
preferences17
restore preferences from file19
save7
save as7
saving preferences to file20

E
Edit menu21
enable data rendering39
export text file10

F
File menu6
filter popup menu189
Filters Devices window255
foreground application3
fraction for Fractionator306
Fractionator Protocol Control 

window 314

data field316
disectors314
help 325
inclusion of data316
info for disector315
name for disector315
report on data317
visibility of data 315

fractionator systematic sampling303
frontmost active window75

G
GPIB

address265
board number265
settings264

grab tool 133
grabbing133
zooming 133

grabbing an image199
grid 119

adding a new section352, 386
deleting the last section352, 386
grid lines 119
grid toggle 189

Grid Setup window31, 120, 190
color popup menu190
thickness popup menu191

I
illumination 552
image

background images56
opening from file54
pasting from clipboard57
PICT 54
removing from list55
saving to file53
spatially mapping all images55, 57
TIFF 54

image alignment tool135
moving selected images135

image size popup menu192
Imaging window26, 197
import text file 11
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initial view of the 3D model536

K
keyboard stage257

L
last overrided values33
layers 38

configuring 37
making a current layer38

Layers window38, 240
deleting a new layer241
making a new layer241

lens objective popup menu188
Lights window 552

ambient light553
directional light 555
point light 553

line tool 143
editing vertices144
entering lines144
hiding all vertices144
hiding selected object vertices144
popup menu143
show selected object vertices144
showing all vertices144

live video toggle198
loadable modules76

M
Macintosh window types107
main mapping window111
manual move of stage to new 

location 206
map area image size116
Map menu24
Mapping 213
mapping grid30
Mapping Tools window24, 124

mapping tools popup menus125
Mapping Window Info window26, 213
mean tissue thickness82
Menubar3
message field116
Microscope Setup window28, 185

microscope stage
automatically moving the stage66
create a montage68
homing the stage64, 210
ignoring the stage limits65
moving the stage manually62
setting the stage limits65
setting up the automatic stage 

move 67
stage controls61
stage movement controls67
storing stage locations67
turning the joystick on/off60
turning the map scrollers on/off60
turning the stage on/off60
zeroing the stage63

microscope stage controller
during tracing of arbors278

Microscopes Devices window250
Modules menu76
montage68
multisector322, 424, 457, 490, 523

analyzed323, 425, 458, 491, 524
next 321, 423, 456, 489, 522
previous321, 422, 455, 488, 521

multisector group305
delete existing for Fractionator327
delete existing for Nucleator for 

vertical sections429
delete existing for Nucleator in 

isotropic, random sections462
delete existing for rotator in 

isotropic, random sections528
delete existing for rotator in vertical 

sections495
info for Fractionator330
info on existing for Nucleator in 

isotropic, random sections465
info on existing for Nucleator in 

vertical sections432
info on existing for rotator in 

isotropic, random sections531
info on existing for rotator in vertical 

sections498
making 309
Reference Index-v



Index

Index-vi
name and info309
new for Fractionator305
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random sections439
new for Nucleator in vertical 
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new for rotator in isotropic, random 

sections505
new for rotator in vertical 

sections471
open existing for Fractionator311
open existing for Nucleator in 

isotropic, random sections445
open existing for Nucleator in 

vertical sections412
open existing for rotator in isotropic, 

random sections511
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 sections375
grid size 374
interval 376
name and info375
number of sections374
top 376
video 376

New Cycloid Surface Area Grid Group 
window 336

beginning Z level337
bottom 338
distance between sections337
grid angle336
grid size 336
interval 338
name and info337
number of sections337
physical or optical serial 

sections336
top 338
video 338

New Nucleator Systematic Sampling 
Group window406, 440

fraction 407, 440
New Rotator Systematic Sampling 

Group window472, 506
fraction 473, 506
name and info476, 509

new text document11
no Z controller262
Nucleator403
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 window256
objects

locking 36
unlocking 37

Objects menu34
one point perspective projection79, 87, 

540
open Bezier tool159

convert Bezier curve to contour162
cutting Bezier curves161
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deleting vertices164
editing vertices163
entering Bezier contours160
hiding all vertices163
hiding selected object vertices163
inserting vertices163
joining Bezier curves160
popup menu160
showing all vertices163
showing selected object vertices163

open contour tool149
convert contour to Bezier curve151
convert contour to smooth Bezier 

curve 151
delete segments150
deleting vertices153
editing vertices152
entering contours150
extending a contour150
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hiding selected object vertices152
inserting vertices152
joining the endpoints of an open 

contour 150
popup menu149
showing all vertices152
showing selected object vertices152

open text document12
opening an image from file201
optical serial sections336, 374
orthographic parallel projection79, 

87, 540
orthographic projection79, 87, 540
oval tool 145

editing vertices146
entering ovals146
hiding all vertices146
hiding selected object vertices146
popup menu145
showing all vertices146
showing selected object vertices146

overriding the view scale31
by image32
by keyboard32

P
page setup15
palette windows108
paste command22
paste special command22
pasting in PICT objects22
physical serial sections336, 374
point counting333, 371
point grid

configure appearance347, 350, 359, 
384, 392

intersections348, 351, 361, 385, 393
point tool 142
Preference Window276
preferences276

automatic behavior276
always update stage position durin

mapping63, 206, 278

automatically hide 2D map window

floating palettes277

automatically hide 3D map window

floating palettes278

automatically save a backup of the

document277

automatically save every ...

minutes277

open microscope setup dialog whe

opening a new map window278

copy/paste278
copy and drag objects in verbos

mode 279

copy PICT object of map window

when dragging or copying279

expand out multilines into vertices

when dragging or copying279

file I/O 280
export PICT as multiple

objects280

imaging 281
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s

delete the previously grabbed

image 281

do not delete the previously grabbed

image 281

map package281
create a map package whenever ob-

jects are dragged to the

desktop283

prompt for confirmation before

adding objects to document282

mapping 3D window283
auto rotate286

axis of rotation285

background color286

camera285

double buffer286

image 285

polygon drawing284

polygons backfacing284

rotate relative to285

shading285

show axis286

show bounding box286

subdivision method286

surface smoothing284

mapping window286
2D graphics rendering287

QuickDraw 287

QuickDraw with clipping287

QuickDraw with overflow

checking287

open background images

window 288

open data type window288

open data window288

open imaging tools window288

open info window288

open mapping tools window288

open montage window288

open stage controller window288

open stage location window288

open stage movement control

window 288

open stage tools window288

open wiew tools window288

stage scrollers289

mapping window - grid289
color and thickness289

initial display 289

size 289

saving and reading295
stage290

auto-move frame color and

thickness291

focus scroll amount291

horizontal scroll amount290

starting X and Y margin limit290

starting Z margin limit290

vertical scroll amount290

stereology291
default fraction292

display multisector name in map

window 291

units 291

stereology - counting frame292
absolute size for counting

frame 292

forbidden edges color and

thickness293

percentage for counting frame292

permitted edges color and

thickness293
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stereology - cycloids293
default angle for cycloids294

selected intersections color and

thickness293

surface area grid color and

thickness293

stereology - point count294
default size for grid294

grid color and thickness294

selected intersections color and

thickness294

warnings295
confirmation dialog for manual

stage move295

show popup information windows

on certain functions295

primary monitor3
print 15
printing the entire map16
progress bar116

Q
QuickDraw™ 3D

metafile export9
saving a model87
viewing a metafile79

quitting the application20

R
Random Number Generator 

window 81
realigning data to image52
rectangle tool147

editing all vertices148
entering rectangles148
hiding all vertices148
hiding selected object vertices148
popup menu147
showing all vertices148
showing selected object vertices148

refresh

video 59
window 24

remove the current background 
image 202

restoring a 3D view550
reverse axis260
reverse joystick262
rotator in isotropic, random 

sections503
rotator in vertical sections469
Rotator Protocol (Isotropic, Random 

Sections) Control window514
disectors514
inclusion of data516
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 file200

PICT format 200
TIFF format 200

Select Structures to Map window238
selected objects

info 40
report 41

selecting a lens objective29
selecting all objects23
selecting structures to map42
selection tool127

changing structure type129
copying objects129
creating a 3D Model from selected 

objects130
creating mesh from selected 

objects130
deleting objects129
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Index-x
double clicking objects130
dragging objects to Finder129
editing objects130
exporting QuickDraw 3D metafile 

from selected objects130
getting info on objects129
getting report on objects129
locking and unlocking objects130
moving objects128
option-double clicking objects130
popup menu131
selecting Bezier curves127
selecting images128

Set Stage Limits window230
restore last limits230

show clipboard23
spatially mapping all images57
special menu44
stage class259
stage controller window205
stage controllers257
Stage Controls window61, 224

amount225
disable Z225
immediate checkbox225
software joystick224
speed225

Stage Locations window67, 228
Stage menu60
Stage Movement Controls window67, 

226
moving absolute227
moving relative227

stage scrollers118
stage toggle204
Stage window26, 203
Stages Devices window257
staining

incomplete324, 426, 459, 492, 525
standard windows108
stereology

Cavalieri 72
configuring the counting frame73
cycloids 71
estimating length70

estimating number70
estimating surface area71
estimating volume71
Fractionator Systematic Sampling70
Nucleator in isotropic, random 

sections72
Nucleator in vertical sections72
point counting71, 72
rotator in isotropic, random 

sections72
rotator in vertical sections72
showing all multisectors72
showing multisector groups73

Stereology menu70
stereology windows299
storing a 3D view549
Structure Configuration window232

deletion a new structure233
editing graphical attributes235
editing structures233
exporting structures234
importing dtructures235
making a new structure233
storing changes237

structure field113
surface area333
Surface Area by Cycloids/Point 

Counting in Vertical Sections 
window 333

surface mesh45

T
text tool 23, 136

selecting a label137
Tissue Thickness window82
title bar 121
togglers117
translation tool popup menu557
Translation window557

U
undo command21

V
vertex tool 138
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deleting vertices140
editing vertices139
hiding all vertices139
hiding selected object vertices138
inserting vertices139
opup menu138
showing all vertices138
showing selected object vertices138

vertical sections333
video

checking QuickTime VDIG58
grabbing an image51
image size52
offscreen59
video only 59
video settings58

videoLon/off 51
view 267

scale by keyboard274
scaling 269
shift by keyboard275

View Locations window91, 549
View window 25, 184
Views Devices window267
Views menu89
views of the 3D model549
virtual stage257
Volume By Nucleator in Isotropic, 

Random Sections window437
Volume By Nucleator in Vertical 

Sections window403
Volume by Point Counting (Cavalieri) 

window 371
Volume By Rotator in Isotropic, 

Random Sections window503
Volume By Rotator in Vertical Sections 

window 469

W
Windows menu75, 109

X
XYZ scrollers toggle207

Z
zero fiducial point64
Zeroing the stage208
zoom tool 132
zooming

entering a value35
full scale 36
in 34
out 35
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