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Introduction

Overview

UTHSCSA ImageTool is a free image processing and analysis program for Microsoft Windows  95™ or Windows NT™.  ImageTool can acquire, display, edit, analyze, process, compress, save and print 8 and 16 gray scale and up to 24 bit color images.  ImageTool can read and write over 22 common file formats including BMP, PCX, TIF, and JPEG, and also provides a generic import function that makes it possible to view image data from many unsupported file formats.  Image analysis functions include dimensional (distance, angle, perimeter, area) and gray scale measurements (point, line and area histogram with statistics).  ImageTool supports standard image processing functions such as contrast manipulation, sharpening, smoothing, edge detection, median filtering and spatial convolutions with user-defined convolution masks.  ImageTool also has a powerful scripting language to facilitate the development of additional processing and analysis tools.

ImageTool was designed with an open architecture that provides extensibility via a variety of plug-ins.  Support for image acquisition using either Adobe Photoshop plug-ins or TWAIN scanners is likewise built-in.  Custom analysis and processing plug-ins can be developed using the software development kit (SDK) provided (with source code).  This approach makes it possible to solve almost any data acquisition or analysis problem with ImageTool.

ImageTool provides for geometric transformations such as rotate, reverse, flip, magnification up to 8x and scaling down to ¼ scale.  All analysis and processing functions are available at any magnification factor.  The program is a multiple document interface (MDI) application supporting any number of windows (images) simultaneously, limited only by available memory.

Spatial calibration is available to provide real world dimensional measurements such as millimeters, microns, feet, miles, etc. for linear and area.  Density or gray scale calibration can be done relative to radiation or optical density (OD) standards, as well as to other, specialized standards.

A powerful built-in scripting language makes it even easier to enhance ImageTool.  The scripting language is more than just an automation tool: with looping and conditional statements, variables, procedures and over 200 commands, the scripting language is a programming language that has all the power of ImageTool built-in.  The scripting language is described in more detail in the Script Language manual.

ImageTool was written using Borland's C++ version 5.02, and the source code for the executable is available free of charge.  ImageTool was developed in the Department of Dental Diagnostic Science at The University of Texas Health Science Center, San Antonio, Texas.  The program was developed by Dr. C. Donald Wilcox, DSc, Dr. S. Brent Dove, DDS, Dr. W. Doss McDavid, PhD and David B. Greer.

System Requirements

Intel 80486 or higher processor.

16MB minimum, 32MB recommended RAM.  More RAM will significantly improve ImageTool’s performance and increase the number of images that can be opened.

Display system capable of 256 colors or higher at a resolution of at least 800x600 pixels, with a true-color system recommended.

Microsoft Windows 95™ or Microsoft Windows NT™ version 3.51 or later Operating System.
ImageTool supports any monitor, flatbed scanner, film scanner, or graphics tablet as well as any other input device for which a Windows-compatible driver is available (although devices which are not TWAIN or Photoshop compatible may require custom programming).  Any print device that is Microsoft Windows™ compatible is supported.
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Internet UTHSCSA ImageTool

All information about ImageTool can be access by World Wide Web at: http://ddsdx.uthscsa.edu/

The application, source code and SDK is available by FTP at: ftp://maxrad6.uthscsa.edu

No telephone support is available for ImageTool. The UTHSCSA provides a mechanism for getting questions answered and for offering suggestions for improvement and bug reports via a mailing list.  To subscribe to the ImageTool mailing list, simply send email to:

listproc@sparky.uthscsa.edu
with an empty subject line and the body containing:

subscribe it-list <your name>
This mailing list is not moderated.

A moderated list which provides announcements regarding ImageTool is also available by sending email to the same list server, this time with the subject line:

subscribe it-announce <your name>

Citing UTHSCSA ImageTool

Published research assisted by ImageTool should use a statement similar to the following in the materials and methods section: “... analysis performed on a Gateway 2000 computer using the UTHSCSA ImageTool program (developed at the University of Texas Health Science Center at San Antonio, Texas and available from the Internet by anonymous FTP from maxrad6.uthscsa.edu)

Image Processing References

If you would like some more information on the basics of image processing and how it could be of help in your work, the following references are recommended:

Gregory A. Baxes, Digital Image Processing, Wiley, 1994.

Kenneth Castleman, Digital Image Processing, Prentice-Hall, 1979.

John C. Russ, The Image Processing Handbook, 2nd ed., CRC Press, 1995.

Basic Concepts

Windows

ImageTool displays images, measurement results, histograms, line profiles, palette, etc. in windows.  These windows follow the normal conventions of the Windows environment. The Image Window displays images loaded from a file or acquired using a video capture system or scanner.  Measurements are displayed in the results window, with some analysis features, e.g. histogram, providing additional information in separate windows.

Tool Bar

The Tool bar contains buttons that are shortcut for many of the most common operations.  As you move the mouse over buttons in the toolbar, the status bar at the bottom of the ImageTool main window will tell you what the button does.

Status Bar

The Status Bar, located at the bottom of the main window, displays image (x, y) coordinates and color intensity when the cursor is over an image.  For gray-scale images, the units are gray levels (0-255 or 64K) unless a calibration has been performed.  Context sensitive help is also displayed when the cursor is positioned over a button or menu item.  

Images

ImageTool is a multiple document interface (MDI) application, which allows multiple images to be displayed on the computer monitor at one time. The active window has its title bar in color, all other image windows title bars will be grayed.  All operations will be performed relative to the active image window.  ImageTool supports 8-bit gray scale, 16-bit gray scale, 8-bit color, 16-bit color and 24-bit color images. Pixels are represented as 8-bit unsigned integers in either monochrome (single value) or color (RGB triple values) palettes, ranging in value from 0 to 255. In the gray scale palette a pixel value of 0 is displayed as black and 255 as white.

16 bit gray scale images are not directly displayable on PC graphics cards, which typically can show only 256 shades of gray.  The 16 bit data is mapped to 8 bit values by windowing.  The window defines the range of 16 bit gray values that should be displayed: values below the window are made black, while values above the window are white.  The window itself is defined using two parameters, called the window and the level.  The window is the total number of 16 bit gray levels (the size of the window), while the level is the midpoint of the window.  Thus, if the window is set to 5000 and the level to 3000, then gray values between 500 and 5500 will be displayed using grays from 0-255, with values below 500 drawn black, and values above 5500 drawn white.  This approach offers the greatest flexibility in selecting the information to be seen.  The window/level values are controlled using the Window/Level Control Window.

Stacks

Beginning with version 1.2, ImageTool can display multiple spatially- or temporally-related images in a single window.  These are called stacks, and the images in them are displayed one-at-a-time in a single window.  The stacks toolbar provides the ability to “play” these stacks at frame rates from 1 to 30 frames per second, and to move iteratively through the images.  All of ImageTool’s processing and analysis functions are available on the individual images in the stack, which are required to be the same size and bit depth.

Creating a stack.  Creating a stack is as easy as opening a window or acquiring a new image.  To create a new stack, simply choose the command Stacks | New from the menu, opening a new, untitled, unlocked, stack window.  As long as the stack window is unlocked and top-most, then ImageTool will place new images into the stack, rather than in a new image window.

Locking.  A stack can be locked or unlocked.  When unlocked, the image content of the stack can be changed.  That is, images can be removed from the stack, and when the stack is active, images which are the same size as those already in the stack will be added to the stack.  By default, ImageTool unlocks new stacks, but locks existing stacks when opened.

Loading and saving stacks.  ImageTool has implemented a new, proprietary file format for saving image stacks.  The file format uses the extension .its, and comes in two forms: binary and textual.  In the binary form, the file contains the bitmaps of every image in the stack, along with the spatial and temporal data associated with the stack.  This provides a useful, single-file mechanism for storing and transferring stacks.  The stack file format is also available in a textual form, in which the images in the stack are not directly stored, rather, references to the files containing the images are placed into the stack file.  This makes it possible to quickly create a stack using a text editor, or to build a stack from images without duplicating the storage of the image data.

In addition to the new its format, ImageTool can also open multi-page TIFF files into a stack, and can save stacks into multi-page TIFF files, although doing so will not save the stack’s temporal and spatial information.  Also, the new import filter provides the ability to open image files which contain more than one image;  these will be placed into a stack.

Controlling a stack.  In addition to the Stacks menu, ImageTool provides a Stacks Toolbar containing controls for the most common stack operations.  To view the Stacks Toolbar, select Show Stack Toolbar from the Windows menu.

File Formats

ImageTool supports BMP (Windows bitmap), PCX (Paintbrush), TIF (Tagged Image Format), TGA (Targa), Macintosh PICT, PNG (the portable network graphics format) and Photo-CD image file formats. ImageTool also supports compression of image files by JPEG (Joint Photographic Engineer Group).  Measurement data is saved as ASCII tab delimited files.  Support for additional file formats can be provided using the ImageTool plug-in interface.  GIF and Tiff/LZW support was removed from ImageTool version 1.20 because of the enforcement by Unisys of a patent on the LZW compression mechanism used in the files.

Beginning in version 1.2, ImageTool provides a flexible import filter that can be used to open images that are in file formats not directly supported by the software.  In order to use the import feature, you must know certain information about the layout of the image file, including the size of the image, and the offset to the beginning of the image data.  ImageTool will automatically present the import dialog box if it is unable to open an image file using any of the built-in formats.

Scripts

A powerful built-in scripting language makes it even easier to enhance ImageTool.  The scripting language is more than just an automation tool: with looping and conditional statements, variables, procedures and over 200 commands, the scripting language is a programming language that has all the power of ImageTool built-in.  The scripting language is described in more detail in the Script Language manual.  Scripts can be added to the ImageTool menus by placing the text file in the Scripts directory.

Plug-Ins

ImageTool’s functionality can be expanded through the use of plug-ins.  Because plug-ins are simply Windows DLLs, they can be developed in any programming language that allows for the creation of DLLs: e.g., C, C++, Pascal or Delphi.  Three types of plug-ins are provided: acquisition, analysis and processing.  Acquisition plug-ins are used to support frame grabbers, scanners and non-standard file formats not supported by ImageTool. They are selected from the Acquisition sub-menu of the File menu. Image analysis and processing plug-ins are placed at the end of the Analysis  and Processing menus, respectively.  ImageTool places into these menus all plug-ins found in the Plug-Ins sub-directory under the directory from which ImageTool is run.  More integrated support for file formats is available by writing a file filter plug-in.  A complete Software Development Kit SDK is available, containing the entire source code for ImageTool, complete documentation on the plug-in interface, and samples of each type of plug-in.  The SDK can be downloaded from the ImageTool web page.

Beginning with version 1.27, ImageTool supports Adobe Photoshop Filter (8BF) plug-ins.  This capability opens up a broad class of image processing functions which are available from third party providers.  The plug-ins can either be installed in the ImageTool plug-ins directory, or in the Photoshop plug-ins directory; ImageTool automatically loads filters from both locations.

Color Tables

8 bit images are displayed using a lookup table, or color table, which describes the color which is to be displayed for each of the 256 pixel values available.  ImageTool provides support for changing the color table used for an image via the use of palette files.  These palette files are simply text files that describe the colors to be used.  Properly used, color tables can be used to enhance images by adding color, or by adjusting the gray-scale mapping to enhance certain ranges of the gray scale.  ImageTool comes with both 8-bit gray scale and monochrome palettes and 8-bit color palettes.  The Palette Window displays the color table of the currently active image.

Results Window

Most analysis tools generate data that is sent to the results window.  By default, the window is visible, but it can be hidden either by closing the window or by using the Hide Results Window menu item in the Windows menu.  Even when hidden, results are still collected from analysis tools.

The results window keeps track of the source of the data being displayed.  To prevent confusion, only one type of data can be displayed at a time.  This means that if you change tools, the results window will need to dispose of the current contents before adding the new data.  You will always be prompted to save the current contents of the results window when this happens.  There is no setting available to turn this prompt off – we believe that the minor irritation of having to answer “No” to this dialog box is more than adequate compensation for the assurance of knowing that you will not accidentally lose data you really want.

You can select individual lines in the results window, for use with the Cut, Copy, and Delete commands.  This means that if you get a bad measurement you can simply select the offending line and delete it.  Additionally, the entire contents of the results window can be saved to a text file.  The file format is one row per line, with individual values for each line separated by tabs.  The same format is used for data placed on the clipboard.

Selections

Most of the analysis tools require that you draw on the image to indicate the feature to be analyzed.  Unlike some packages, ImageTool requires that you first indicate the operation you want to perform, e.g. Distance, and then prompts you to draw the object to be measured, in this case, a line.  Note that many of the operations do not explicitly prompt you for the item to be drawn, the only indication you may get is that the cursor will change to a pencil when you are over the image.

ImageTool provides support for four different types of selections: points, lines, angles, and areas.  Points are typically used for counting-type operations, or to select a starting point for a region operation; lines are used for measuring distance or for acquiring line profiles; angles can be used for circular or angular measurements; areas are the most common selection type, being used for area measurement, histograms, density calibration, and a host of other tasks.

Point selections. To select a point, you simply move the cursor to the desired location and click the left mouse button.  Most point operations (but not all) allow you to select more than one point.  For these operations, you should double-click on the last point -- this will end the point selection process.

Line selections.  To draw a single-segment line, you click with the left mouse button at one end of the linear object, and drag the mouse (holding down the left button) to the other end, where you release the mouse button.  ImageTool also provides support for multi-segment lines where these make sense.  For example, the distance tool allows you to measure the length of a multi-segment line, whereas the calibration and line profile tools do not allow for multi-segment lines, as they would complicate the interpretation of these operations. For operations that support multi-segment lines, you click and release the left button on the first end point, and move the mouse (with the button not pressed) to the next endpoint.  Click on this endpoint, and continue moving and clicking until you have marked all but one of the endpoints.  To end the multi-segment line, you double click on the last endpoint.

If you hold the SHIFT key down while drawing a line, ImageTool will automatically force the line to be exactly horizontal, vertical, or diagonal.

Angle selections.  Angles are drawn by clicking on three points: the vertex and two additional points on the rays subtending the angle to be measured.

Area selections.  Areas can be rectangular, polygonal, or elliptical.  Typically, most tools will support all of them, although some simple tools may only support rectangles.  To draw a rectangle, move to one corner of the item to be measured and, while holding down the ALT key, click with the left mouse button.  While holding down the mouse button, move the mouse to the opposite corner of the rectangle and release the mouse button.  Note that you do not have to keep the ALT key depressed while you are moving the mouse -- it need only be held down when you first click the mouse.  Several "standard" rectangles can be selected from a dialog box.  To get the dialog box, click and release the left mouse button while holding down the ALT key.  The standard rectangle dialog box will be presented -- this dialog box also includes a means for selecting the entire image.  If you hold the SHIFT key down while drawing a rectangle, ImageTool will force the rectangle to a square.

Polygonal areas are drawn much like multi-segment lines.  You click and release the left mouse button on successive points until you have clicked on all of the points save one.  Double-clicking on the last point will select that point and close the polygon -- you do not have to close the polygon yourself.  As with lines, holding the SHIFT key down while drawing an edge of the polygon will force the line to be oriented exactly horizontal, vertical, or diagonal.

Elliptical selections are drawn like rectangles, except that you must press the Control key (Ctrl) while you click on the first corner (after you have clicked on the first corner, you may release the control key).  Then, while holding the mouse down, move to the other corner of the ellipse’s bounding rectangle and release.

All of the multi-click trackers support pressing the backspace or delete keys to back up a step.  For example, if you are drawing a polygon and click on a point you wish to change, simply press the backspace or delete keys and the most recently selected point will be removed.  This process can continue all the way back to the beginning.  Similar behavior is supported for angles, lines, rectangles and ellipses.

If you are partially through the drawing of a selection and you wish to cancel, you can press the Escape key to cancel the process.

On-line Help

ImageTool offers extensive on-line help for all levels of expertise.  Context-sensitive help is being introduced incrementally.  If you need to know how to do something, try pressing the help button to see if there is immediate help available.  If not, you can still peruse the help file for more information.

Menus

File

New

The New menu provides commands that create new windows.

New | Image Stack

Script command: MakeNewStack
The New Image Stack command creates a new, empty, untitled stack window.  The stack is originally unlocked.

New | Empty Text Window

Script command: MakeNewTextWindow
The New Empty Text Window command creates a new, empty, untitled text editing window.

New | Script File...

Script command: none
The New Script File command creates a new, untitled text editing window, and places into it the shell of a macro.  You will be prompted for the name of the macro to create.

Acquire

The Acquire command provides a mechanism for access to any installed acquisition plug-ins.  Framegrabber and Photoshop Acquire (8BA) plug-ins will appear in this pop-up menu.

Acquire | Select Source...

Script command: SelectSource
The Select Source command is used to select the TWAIN-compatible scanner to be used the next time an image is acquired using the File|Acquire|TWAIN \Relate "IT.DOC!2", "File|Acquire|TWAIN"  command.

Acquire | TWAIN...

Script command: Twain
The TWAIN command is used to acquire images using the TWAIN interface.  Support for TWAIN scanning is built into ImageTool.  To use TWAIN, you must have installed the Source Manager and a TWAIN driver for the scanning devices you are using.  The Source Manager is a DLL, available via anonymous ftp from

ftp://ftp.twain.org
in the pub/twain directory.  Note that there are separate versions for Windows NT and Windows95, make sure that you get the correct one.

TWAIN drivers are provided by the device manufacturer.

To use the TWAIN command, you must have first selected a data source using the File|Acquire|Select Source \Relate "IT.DOC!1", "File|Acquire|Select Source"  command.

Open...

Script command: Open
Keyboard: F2
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The Open command loads images to display.  The following file formats are supported: BMP (Windows bitmap), PCX (Paintbrush), TIF (Tagged Image Format), TGA (Targa), PNG (Portable Network Graphics), PCT (Macintosh PICT), JPEG (Joint Photographic Engineers Group), ITS, the ImageTool stack format, and multi-image TIFF files.  In addition, the routine can open any file format for which a file filter is installed.  Finally, if ImageTool cannot open the image file using any of the standard types or installed filters, the Import dialog box will be presented.

Note that if the top-most window is an unlocked stack, and the image opened is the same size as the stack, then the image will be added to the stack.

Import...

Script command: Import
The Import command is used to define for ImageTool the location and format of the image data in a file.  Note that ImageTool’s default behavior is to automatically display the Import dialog box whenever you select an image to open that is in a format that ImageTool does not recognize.  The Import command is simply provided as a convenience for people accustomed to other packages which do not automatically assume that you will want to import a file in an unrecognized format.
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The Import dialog is presented, giving you the opportunity to describe the file’s layout for ImageTool.  While there are quite a few parameters, most of the values can be easily determined from documentation provided with the system that generated the files, while the remaining parameters can be determined using trial and error.  The various fields in the dialog box are described below.

Width:  The number of pixel in each row of the image data.  This is not bytes, it is pixels, so, for example, you should not multiply by 3 for 24 bit color data, etc.

Note that this is the usable data size; if the file format adds extra bytes to the end of each row of data, those bytes should not be included here (instead, consider the Scan Line Padding options).
Height:  This is the number of rows in the image.

Pixel Depth (Color): Currently, the import feature only supports color images that are represented in three bytes, ordered as red, green, blue.  In order to import color images in any different format, you will need to implement a file filter or acquisition plug-in.  A future version of ImageTool will provide greater flexibility in importing color image.

Pixel Depth (Gray-Scale): ImageTool can import gray scale data at bit depths between 8 and 16 bits per pixel, making it useful for viewing CT, MRI, and other high-density gray scale images.  ImageTool assumes that image data which is wider than 8 bits per pixel is stored in the image file as 16 bit values, and will mask each pixel value to the appropriate data size.  Again, if you have image data which is between 8 and 16 bits per pixel (exclusive), but the data is not stored in 16 bit values, then you will need to provide a plug-in for your files.  There are currently no plans to enhance this feature in ImageTool.

Scan Line Padding: Some file formats will add additional, unused bytes to the end of each scan line in order to force the length of each row to be a multiple of 2 or 4 bytes.  If you do not know what you file format does, try selecting Padded to 8 bit boundaries, which will assume no padding.  If the resulting image is skewed diagonally, then try changing the padding value.

Number of Images: The import command allows you to open files which contain more than one image, as long as the images are all the same size, and the spacing between images is constant.  If you open more than one image, ImageTool will place the images into a stack.

Offset to First Image: This is the number of bytes that are contained in the image file before the first byte of image data.  If the image data begins at the beginning of the image file, then this field should be set to 0.

Gap Between Images: This is the number of bytes from the end of one image to the beginning of the next.  If the images are sequentially stored in the file, then this field should be 0.

Image data is stored top-to-bottom: This field should be checked if the top of the image is stored first in the image file.  If your images are displayed upside-down in ImageTool, then try changing the value of this field.

Image data is byte-swapped: This field should in general be checked for image data that is generated on big-endian machines such as the Mac.  There is no good rule for knowing whether or not this field should be checked if your documentation does not indicate, since both this field and the next will produce images which are just meaningless if not set correctly.

Image data is unsigned.  This has to do with the interpretation of the numeric values of the image data.  For example, if your data is 16 bits wide, then a total range of 2^16 (65536) values can be represented.  The actual range of the data can be either 0-65535 (unsigned) or -32768-32767 (signed).  It is impossible to detect which is intended, since the value -1 for signed data is exactly the same as that for 65535 for unsigned data; however, the meaning of the representation is clearly different.  In general, image data is unsigned, so this is ImageTool’s default.  As stated above, if your imported data is garbled, you may need to try changing either this field and/or the byte-swapping field.

Black is less than white: On most systems, the numeric value of pixels which are black is represented using a number which is less than that for white.  However, certain systems, including the Mac, can do it the other way around.  If your images look like photographic negatives, changing this field will fix the problem.

Note that ImageTool remembers the values in this dialog, and uses them for defaults the next time you import a file, so once you get it right, you will not need to write down the values (unless you import more than one file format).

Duplicate Image

Script command: Copy + Paste
The Duplicate command creates a new window displaying a copy of the current active image.  If the top window is a stack, only the top image in the stack will be duplicated.

Close

Script command: Close/Discard
The Close command closes the currently active image, results, histogram, or profile window.

Save...

Script command: Save
Toolbar: [image: image4.png]



The Save command allows you to save results, histograms, line profiles, or text windows to a file. The text of the menu item will change depending upon the currently active window.  If an Image window is active, the item will be disabled (use Save As instead).  If the Results window is active, Save Results will be displayed and so on.

Save As...

Script command: SaveAs
Toolbar: [image: image5.png]



The Save As command allows you to save image and text windows to a different filename.  Images can be saved in any of the supported image formats. The text of the menu item will change depending upon the currently active window.

Save Selection As...

Script command: SaveSelectionAs
The Save Selection As command allows you to save a selected part of an image as a separate image file in any of the supported formats.  When you select this menu item, you will need to outline a selection \Relate "IT.DOC!64", "selection"  describing the portion of the image you want to save.  Currently, only rectangular regions can be selected.  For more information on selecting an area, see the overview in chapter 1.

Print...

Script command: Print
Toolbar: [image: image6.png]



The Print command allows you to print images, results, etc. The print command changes (Print Image, Print Histogram, Print Results, etc.) depending which window is currently active.  ImageTool support any printer which has a Windows compatible print driver.  Note that as of version 1.2, printing of histograms and line profiles has not been implemented.

Print Setup...

Script command: PrintSetup
The Print Setup command presents you with the standard Windows printer setup dialog box, where you can select the printer, orientation, number of copies, and other such information for future printing jobs.

Exit

Script command: none
Keyboard: Alt-F4
The Exit command is used to quit the application and return to the desktop.

Edit

Undo

Script command: none
Keyboard: Ctrl-Z
Toolbar: [image: image7.png]



The Undo command removes all changes made to an image and restores it to the image loaded from disk.  It will not restore a stack to its original form; rather it restores the top image in the stack.

Cut

Script command: CutRows
Keyboard: Ctrl-X
Toolbar: [image: image8.png]



The Cut command places the contents of the currently active window to the Clipboard.  This command only applies when the Results Window is active, and is used to move only the selected lines from the results onto the clipboard, or when an unlocked stack is active, in which case the current image is removed from the stack and placed onto the clipboard.

Copy

Script command: CopyRows
Keyboard: Ctrl-C
Toolbar: [image: image9.png]



The Copy command allows you to copy the contents of the currently active window  to the Clipboard, and can be used to transfer an image or results to any windows compatible application that supports “paste”.  You can also transfer the image to a graphics package for adding annotations.

Paste

Script command: Paste
Keyboard: Ctrl-V
Toolbar: [image: image10.png]



Displays the contents of the Clipboard in a new, untitled image window.  Note that if the top-most window is an unlocked stack, and the image on the clipboard is the same size as the stack, the image will be added to the stack.

Delete

Script command: DeleteRows
Keyboard: Del
The Delete command is used to remove selected lines from the Results Window, or to remove the current image from an unlocked stack.

Clear

Script command: DiscardResults
Keyboard: Ctrl-Del
If the Results Window is active, the Clear command is used to remove all of the lines from the Results Window.  If an image window is active, the Clear command (which will read Clear Overlay) can be used to remove any selection drawn on the image.

Find…

Script command: none
Searches a text window for text.  If the top window is not a text window, the command will be disabled.

Replace…

Script command: none 
Searches a text window for text, and replaces it with new text.  If the top window is not a text window, the command will be disabled.

Find Next

Script command: none
Searches a text window for the same text value as in the last call to Find.

Image Info…

Script command: none
The Image Info command displays a window containing information about the currently active window.  If the top-most window is a stack, the command will read Stack Info….

Annotation

The Annotation menu contains commands that implement the rudimentary built-in image editing capabilities of ImageTool.  In addition, macros can insert themselves into this menu.

Pixel Editor...

Script command: none
The Pixel Editor command activates the pixel editor.  When the pixel editor is active, the cursor will appear like a pencil oriented the same as the toolbar button.  Clicking on the active image and moving the mouse while holding down the button will cause ImageTool to change pixels to the current background color..

Set Foreground Color...

Script command: SetForegroundColor
The Set Foreground Color command displays the standard Windows color picker dialog and asks you to choose a new color for the foreground color.  The menu will reflect the current foreground color selection.

Set Background Color...

Script command: SetBackgroundColor
The Set Background Color command displays the standard Windows color picker dialog and asks you to choose a new color for the background color.  The menu will reflect the current background color selection.

Stacks

The Stacks menu contains commands that perform operations on Stack Windows.  Many of the commands are available from the Stacks Toolbar as well as from the menu.

New...

Script command: MakeNewStack
The New Stack command creates a new, empty, untitles stack window.  The stack is originally unlocked.

Unlock

Script command: Stack
Toolbar: [image: image11.png]


 
The Unlock command unlocks the stack in the top window, making changes to the images in the window possible.  In particular, when an unlocked stack window is the top window, any new images opened (via the File | Open command, via acquisition or processing plug-ins, or from the Edit | Paste command) will be placed into the stack if the new image is the same size and bit depth as the images already in the stack.

Lock

Script command: Stack
Toolbar: [image: image12.png]



The Lock command locks the stack in the top window, preventing changes to the image in the stack.

First Image

Script command: Stack
Keyboard: Home
Toolbar: [image: image13.png]



The First Image command causes the stack window to display the first image in the stack.

Previous Image

Script command: Stack
Keyboard: (
Toolbar: [image: image14.png]



The Previous Image command causes the stack window to display the image prior to the one currently displayed in window.  If the window is currently displaying the first image, the command will cause the last image to be displayed (that is, the command wraps around).

Next Image

Script command: Stack
Keyboard: (
Toolbar: [image: image15.png]



The Next Image command causes the stack window to display the image following the one currently displayed in the window.  If the window is currently displaying the last image, the command will cause the first image to be displayed (that is, the command wraps around).

Last Image

Script command: Stack
Keyboard: End
Toolbar: [image: image16.png]



The Last Image command causes the stack window to display the last image in the stack.

Play Forward

Script command: Stack
Toolbar: [image: image17.png]



The Play Forward command causes the stack window to begin automatically changing the image displayed in the window, moving forward through the images at a constant rate.  The play rate is controlled by the slider in the Stacks Toolbar.  The play command wraps, so once the last image is displayed, the next frame will show the first image again.  Note that, although ImageTool provides for play rates up to 30 frames per second, the actual maximum sustainable play rate will depend on the video and CPU available on your computer.  On a Pentium 90 with a 64 bit accelerated video card, ImageTool can manage to play two small (128x128) stacks at 30 fps simultaneously.

Play Backward

Script command  Stack
Toolbar: [image: image18.png]



The Play Backward command causes the stack window to begin automatically changing the image displayed in the window, moving backward through the images at a constant rate.  The play rate is controlled by the slider in the Stacks Toolbar.  The play command wraps, so once the last image is displayed, the next frame will show the first image again.  Note that, although ImageTool provides for play rates up to 30 frames per second, the actual maximum sustainable play rate will depend on the video and CPU available on your computer.  On a Pentium 90 with a 64 bit accelerated video card, ImageTool can manage to play two small (128x128) stacks at 30 fps simultaneously.

Stop

Script command: Stack
Toolbar: [image: image19.png]



The Stop command causes ImageTool to stop the automatic playing of the top stack.  The window will continue to display whatever image was last shown in the playback.

Link Contrast Adjustments

Script command: none
When checked, ImageTool will change the contrast for all images in a stack whenever you adjust the contrast on any image in that stack.  This is different than its default behavior in version 1.20, when contrast adjustments were reflected only in the top image of the stack.  Note that image in other windows will not be affected by this command.

Contrast adjustments can be made using the contrast control on 8 bit grayscale image, or the window/level control for 16 bit images.

Show All

Script command: Stack
The Show All command causes ImageTool to display the individual images from the stack each in a separate window.

Plug-Ins

Run Plug-In...

Script command:PlugIn
The Run Plug-In command is used to run a plug-in that has not been installed into the menu system.  When selected, the command presents you with a dialog box to select the DLL to be run.  Note that, if you use a plug-in frequently, you can place it into the “Plug-Ins” sub-directory under the directory in which you have installed ImageTool.  When ImageTool loads, the plug-ins in this directory are automatically added to the Acquire, Analysis, or Processing menu as appropriate.

About...

Script command: none
The About Plug-In command allows you to see the about box for a plug-in that has not been installed into the menu system.

Analysis

The analysis menu contains commands that provide image analysis functions.  All of these functions can send data to the results window, and many can be configured to provide additional information in the form of graphs, charts, etc.  Besides the built-in analysis functions, analysis plug-ins that have been installed into the Plug-Ins directory will show up on this menu as well.

Points...

Script command: points
Keyboard: Ctrl-P
Toolbar: [image: image20.png]



The Points command allows for the collection of x, y coordinates and gray scale values for individual points \Relate "IT.DOC!64", "points" .  Any number of points can be analyzed.  When the left mouse button is clicked the point data is collected.  All results will be displayed in the Results Window.  The user can specify what data is to be collected using the Points page in the Settings dialog.  If you have performed a density calibration, the numbers presented will reflect that calibration.

Count and Tag...

Script command: Tag
Keyboard: Ctrl-T
Toolbar: [image: image21.png]



The Count and Tag command allows for the manual counting of objects \Relate "IT.DOC!64", "objects"  within an image. Each time the left mouse button is clicked on an item it is tagged using a colored circle, and the total number is incremented by one.  This can be useful when counting cells or other items that can not be counted by computer-based object analysis due to an inability to segment or recognize individual items.  The color of the blot can be configured using the Count/Tag page of the Settings dialog.  When you have double-clicked to indicate the end of the counting, the total number of items will be sent to the results window.

Histogram...

Script command: Histogram
Keyboard: Ctrl-H
Toolbar: [image: image22.png]



The Histogram command calculates and displays a histogram of the distribution of gray values in the area-of-interest \Relate "IT.DOC!64", "area of interest"  (AOI).  The mean gray value and its standard deviation are also calculated. A histogram is displayed as a two-dimensional graph. Each value along the horizontal X-axis represents a gray scale value. The values along the vertical Y-axis represent the relative number of pixels in the image that are of that gray value. In general, the histogram gives a clue as to what contrast enhancements will improve the image.  You can configure the data to be collected using the Histogram page of the Settings dialog.  If you have performed a density calibration, the numbers presented will reflect that calibration.

The histogram window is re-sizable, and provides a means for exporting the histogram data.  When the histogram window is front-most, the Save, Copy, and Print menu items are changed to reflect the fact that they are operating on the histogram.  The save and copy commands can be used to save the raw histogram data, formatted as 256 (or 65536) lines each containing a single number, the count of pixels with that value.

Line Profile...

Script command: LineProfile
Keyboard: Ctrl-L
Toolbar: [image: image23.png]



The Line Profile command displays a two-dimensional graph that represents the intensities of pixels along a line \Relate "IT.DOC!64", "line"  within an image.  Note that the line profile tool does not support multi-segment lines.  The graph presented shows distance along the line in the x axis, and gray level on the y.  When the line profile window is front-most, the Save, Copy, and Print menu items are changed to reflect the fact that they are operating on the profile.  The save and copy commands can be used to save the raw profile data, formatted as a sequence of lines each containing three numbers: the x and y coordinates of each point on the line, and the gray level of that pixel.  You can configure the data to be collected using the Line Profile page of the Settings dialog.  If you have performed a density calibration, the numbers presented will reflect that calibration.

Distance...

Script command: Distance
Keyboard: Ctrl-D
Toolbar: [image: image24.png]



The distance command is used to determine length of a linear \Relate "IT.DOC!64", "linear"  feature within the digital image.  The distance tool supports both single and multiple-segment lines.  You can configure the data to be collected using the Distance page of the Settings dialog.  If you have performed a spatial calibration, the measurements will reflect that calibration.

Area...

Script command: Area
Keyboard: Ctrl-A
Toolbar: [image: image25.png]



The Area command is used to determine the area \Relate "IT.DOC!64", "area"  of a traced, closed figure.  You can configure the data to be collected using the Area page of the Settings dialog.  If you have performed a spatial calibration, the measurements will reflect that calibration.

Angle...

Script command: Angle
Keyboard: Ctrl-N
Toolbar: [image: image26.png]



The Angle command allows you to determine the angle \Relate "IT.DOC!64", "angle"  defined by three points within the digital image.  You can configure the data to be collected using the Angle page of the Settings dialog.

Object Analysis | Find Objects...

Script command: FindObjects
Keyboard: Ctrl-O
Toolbar: [image: image27.png]



The find objects command is used to identify regions in the current image.  When selected, the command presents a dialog box asking you to select between manual thresholding, automatic thresholding, or no thresholding.  The option you select will depend on the image:  if the objects in the image are all approximately at the same gray level, then either manual or automatic thresholding is appropriate: manual thresholding will give you greater control over the process, while automatic thresholding will give you reproducible results.  If the objects to be identified are at several different intensity levels, then automatic thresholding is required.  In either case, the process follows the steps outlined in the manual or automatic thresholding commands.  If the objects in the image consist of pixels of exactly the same intensity, then no thresholding is necessary (note that the individual objects can be of different gray levels with respect to one another, but all of the pixels in any one object must be the same color).

Once you have selected the thresholding method, ImageTool will scan the image and identify objects.  The objects are maintained in association with the image window for as long as the image is not changed.  This allows further analysis based upon the objects by analysis plug-ins.  The Find Objects settings page contains several settings that can be used to control the process.

Analysis Plug-Ins

Analysis plug-ins placed into the Plug-Ins folder will appear on the menu after the Find Objects command.  The standard plug-ins are described later in this document.

Processing

The processing menu contains commands that provide image processing functions.  Typically, these commands show their results in a new image window.  Besides the built-in processing functions, processing plug-ins which have been installed into the Plug-Ins directory and Photoshop filter (8BF) plug-ins will show up on this menu as well.

Zoom In

Script command: Zoom
Keyboard: PgUp
Toolbar: [image: image28.png]



The Zoom In command allows you to zoom the active window to a higher magnification. You can move the area magnified by using the scroll bars or by clicking and dragging the mouse in the direction you wish to navigate.  ImageTool supports zoom factors of up to 8:1.

Zoom Out

Script command: Zoom
Keyboard: PgDn
Toolbar: [image: image29.png]



The Zoom Out command allows you to zoom the active window to a lower magnification.  If the image is currently displayed at no magnification (1:1), zooming out causes ImageTool to sub-sample the image, reducing its size to 1:2, 1:3, or 1:4.

Threshold

The threshold menu contains two sub-items, one to perform manual thresholding, and the other for automatic thresholding.

Threshold | Manual...

Script command: GetUserThresholds
Keyboard: Ctrl-F7
Toolbar: [image: image30.png]



The Manual Thresholding command is used to create a binary image from a gray scale image, typically as a prelude to further object analysis.  When you select the command, you are presented with a dialog box that has a graph of the histogram of the entire image and a double slider.  As you move the sliders, pixels with gray levels that fall between the two endpoints are drawn in red, while pixels outside the range are shown in their actual gray levels.  The effect of the Make Binary button is to turn pixels which are between the two endpoints (and are shown as red) black, and to turn pixels outside of the range white.  When you select the Make Binary button, a new image window will be opened containing the binary image, and the original image window will be restored.

Threshold | Automatic…

Script command: AutoThreshold
The automatic thresholding command implements an algorithm that automatically detects regions of similar contrast.  The command produces an image in which all pixels in these regions are represented by the same gray level, one that it approximately the mean level for the entire region.  The algorithm actually works off of the image histogram, and has several constraints that must be met if it is to work correctly.  First, the histogram must be continuous – for example, the sample image blobs.tif that is shipped with ImageTool has a histogram that has 32 distinct spikes, and cannot therefore be automatically thresholded.  However, if the image is pre-processed with the 3x3 low-pass filter “Smooth A Lot.mas” before thresholding, then the algorithm will find the various blobs.  The second requirement is that the histogram must have distinct “humps,” it is these humps that the algorithm detects.  The humps need not be very deep, and the program gives you the opportunity to specify the width of the peaks and valleys before it is run.  In general, a “hump” size of 10 gray levels for 8 bit images, and 24 gray values for 16 bit images is a good starting place, although the exact value needed get select only the objects in which you are interested can vary from image to image.

Threshold | Density Slice…

Script command: AutoDensitySlice
The automatic density slice command implements an algorithm that automatically detects regions of similar contrast.  The command is similar to automatic thresholding, but is a bit more clever.  The code was adapted from the density slice command in NIH Image.

Math...

Script command: ImageMath
Toolbar: [image: image31.png]



The Math command allows the addition, subtraction, multiplication or division of a constant to each pixel in the image.  The changes are made as an adjustment to the contrast of the image, so they can be removed by linearizing the contrast settings.


Add - Adds a constant to each pixel in the image. Results greater than 255 are set to 255.


Subtract - Subtracts a constant to each pixel in the image. Results less than 0 are set to 0.


Multiply - Multiples each pixel in the image by a constant.  Results greater than 255 are set to 255.


Divide - Divides each pixel in the image by a constant.

If the contrast dialog box is visible, then the math operations will be combined with the current contrast adjustments.  You can change the order in which this is done (that is, have the math operation applied before or after the contrast adjustment), in the General page of the settings dialog.  The math command is only available on 8 bit gray scale images.

Palette...

Script command: SetPalette
Keyboard: Shift-F7
Toolbar: [image: image32.png]



The Palette command allows you to apply different palettes to enhance features of the image. Both gray scale and pseudo color palettes can be applied.  The selected colors will only be applied to the top-most image window.

Apply Contrast to Image

Script command: ApplyLUT
Keyboard: Ctrl-Shift-F7
The Apply command creates a new image window displaying the same image as the topmost image window, but with the contrast settings fixed into the image.  This means that, while the original image may have a radical contrast level, the new image will display the exact same image with a linear contrast setting. 

When the top image is a 16 bit gray scale image, the menu will read “Apply Window/Level to Image.” and when executed will produce an eight bit image which reflects the current window/level values applied to the image.

Filters

The filters popup menu contains tools which are used to apply standard spatial filters to images.  Unlike most of the other commands in this menu, these menu items do not create new image windows; rather, they are applied directly to the image in the active window.  The effects of these filters can be removed using the undo command.

By default, filters are applied to the entire image.  It is possible to configure ImageTool to apply filters only to a selection \Relate "IT.DOC!64", "selection"  by unchecking the “Apply convolutions to entire image” checkbox in the General settings page.

ImageTool will add to the menu the all of the convolution filters that are stored in the “Convolution Filters” sub-directory under the directory from which ImageTool was run.  The menu name will be the filename minus the .mas extension.  This allows you to directly access those filters you are most likely to use.

Filters | Load Mask

Script command: Filter
Keyboard: F8
Toolbar: [image: image33.png]



The Load Mask command allows for the application of spatial filters to the currently active window.  ImageTool supports spatial convolutions with kernels from 3 x 3 up to 27 x 27, where the value of each pixel in the selection is replaced with the weighted average of its neighbors. Convolution masks are saved as ASCII text file and can be edited or created using Notepad or any text editor.  Filters can be selected using the Open File dialog or directly accessed from the Filter menu by placing the convolution mask files in the “Convolution Filters” sub-directory under the directory from which ImageTool was run.

Filters | Erosion

Script command: Erode
Keyboard: F9
The Erosion command applies an erosion filter to a binary image.  By default, the filter operates by removing from the image all black pixels which have at least 1 white neighbor, although the required number of neighbors can be changed on the Convolution page of the Settings dialog (Neighborhood Size).

Filters | Dilation

Script command: Dialte
Keyboard: F10
The Dilation command applies a dilation filter to a binary image.  By default, the filter operates by making black any white pixels which have at least 1 black neighbor, although the required number of neighbors can be changed on the Convolution page of the Settings dialog (Neighborhood Size).

Filters | Open

Script command: none
Keyboard: Ctrl-F9
The Open command applies a sequence of erosions followed by an equal number of dilations.  The actual number of iterations can be changed using the Convolution page of the Settings dialog (Open/Close iterations).  The effect is to separate blobs while not noticeably changing the size or shape of the individual objects.

Filters | Close

Script command: none
Keyboard: Ctrl-F10
The Close command applies a sequence of dilations followed by an equal number of erosions.  The actual number of iterations can be changed using the Convolution page of the Settings dialog (Open/Close iterations).  The effect is to close holes in blobs while not noticeably changing the size or shape of the individual objects.

Transformations

The transformation sub-menu provides tool which change the geometric orientation of images.  Unlike most of the other commands in this menu, these menu items do not create new image windows; rather, they change the orientation of the active window.  The effects of these transformations can be removed using the undo command.

Transformations | Rotate 90

Script command: Rotate90
Rotates the contents of the currently active image window clockwise 90 degrees.

Transformations | Rotate 180

Script command:Rotate180
Rotates the contents of the currently active image window clockwise 180 degrees.

Transformations | Rotate 270

Script command: Rotate270
Rotates the contents of the currently active image window clockwise 270 degrees

Transformations | Reverse

Script command: FlipHorizontal
Flips the contents of the currently active image window horizontally around a vertical line though its center.

Transformations | Flip

Script command: FlipVertical
Flips the contents of the currently active image window vertically around a horizontal line though its center.  This in effect turns the image upside down.

Processing Plug-Ins

Processing plug-ins placed into the Plug-Ins folder will appear on the menu after the Transformations command.  The standard plug-ins are described later in this document.

Script

The Script menu displays commands used to control execution of script files. Additionally, it displays the names of macros from script files that have been placed in the Scripts directory.

Run Script...

Script command: none
Toolbar: [image: image34.png]



The Run Script command loads a script file from the disk.  You will be asked to select the script file.  If more than one macro is present in the script, the first one found will be executed.  When a macro is running, the “Play” indicator in the status bar will be visible.

Re-run Script...

Script command: none
Keyboard: F12
The Re-run Script command executes the most recently run macro.  ImageTool does not remember this information between invocations of the program, so the command is unavailable once the program is started before a macro has been run.  This command has a shortcut of F12, so a single macro can be repeatedly run by simply pressing the F12 key.

Run Current Text Window As Script

Script command: none
Keyboard: F12
The Run Current Text Window As Script command executes the file in the current window as if it were saved to disk and run using the Run Script command.  The script file need not have been saved before executing this command (although it is recommended that you do so to prevent loss of work).  The text file will be moved below all opened image windows before the macro starts  This mechanism makes it easy to develop scripts from within ImageTool.

Record Macro

Script command: none
The Record Script command is currently unavailable, and may not be supported in the final version of ImageTool.

End Record

Script command: none
The End Record command stops the recording of a macro and prompts the user for a file name to store the macro.  If the macro is stored in the Macros directory, then it will be available in the macro menu the next time ImageTool is restarted.

Settings

Preferences...

Script command: Settings
The Preferences command allows the user to set certain settings that control the operation of ImageTool.  The command displays a multi-page tabbed dialog box organized around the features of ImageTool.

The following paragraphs describe the various options on each page.  Note that it is possible for plug-ins to add pages to the settings dialog, so the number of pages may be greater than twelve.

General
The general page contains settings which do not logically belong anywhere else.

Apply math operation after contrast adjustment.  If checked, then operations entered using the Math dialog box will be applied to the adjusted image.  If not checked, then the operation will be performed first, followed by the contrast adjustment.

Automatically select windows when running a macro.  If checked, then ImageTool will use the top two image windows for 2 image plug-ins, instead of prompting you for the windows to use.  This command, when used in conjunction with the Select Window command, increases the automation inherent in macros.  If turned off, then the system will present the standard Select 2 Images dialog box when executing a 2 image plug-in within a macro.

Photoshop PlugIns directory.  This is the directory from which ImageTool will load Photoshop plug-ins.  ImageTool will automatically look for plug-ins in this directory, in the Filters directory, and in the Import directory, reflecting both the version 3.0 and 4.0 layouts.  If you have version 4.0 installed in the default location, or version 3.0 installed anywhere, this field will reflect the settings used by Photoshop itself.  If you installed 4.0 somewhere other than in the default location (C:\Adobe\Photoshop”) then you will need to manually set this field to point to the place where Photoshop 4.0 places its plug-ins.

Angle
The angle page contains settings which relate to the measurement of angles \Relate "IT.DOC!45", "angles"  and the data to be placed into the result window.

Fields to display when measuring angles:  If Place angle measurement in results window is checked, then the angle measurement will be sent to the results window. If Show measurement in dialog is checked, then a separate dialog box will be displayed showing the most recent angle measurement.

Units:  These radio boxes are used to select the units in which angles are measured.

Area
The area page contains settings which relate to the measurement of areas \Relate "IT.DOC!46", "areas"  and the data to be placed into the result window.

Area, Perimeter, Mean Gray Level, Median Gray Level, Mode Gray Level, Standard Deviation, Min Gray Level, Max Gray Level:  If checked, then the corresponding statistic, computed for the area drawn, will be sent to the results window.

Integrated Density, Background Subtracted Integrated Density:  If checked, then ImageTool will compute the integrated density of the area you selected.  Integrated density is computed simply as the mean gray level times the number of pixels in the image.  Background subtracted integrated density is computed as the mean gray level, minus the background level, times the number of pixels, where the background gray level is the modal gray level of the histogram after several smoothing passes.
Show measurement in dialog:  If checked, then a separated dialog box will be displayed showing the area of the most recently drawn object.

Convolution
Convolution page contains settings which are used to effect the way in which ImageTool does various convolution processes.

Neighborhood size:  This setting is used in Erosion \Relate "IT.DOC!36", "Erosion"  and Dilation \Relate "IT.DOC!35", "Dilation"  binary filters, and refers to the minimum number of pixels which must be a different color to cause a pixel to be changed.  That is, in an Erosion filter, this number refers to the minimum number of neighboring pixels that must be white to cause a black pixel to turn white, and in the Dilation filter, it is the minimum number of neighbors which must be black to cause a white pixel to turn black.  The smaller this number, the more aggressive the operation will perform.  Note that with settings more than 1, the image may reach a state, before the image is one color, in which the operation is not longer effective.  Further, when the neighborhood size is less than 8, the open and close operations are not inverses of each other.

Apply convolutions to entire image:  If not checked, then you will be asked to draw a polygonal selection \Relate "IT.DOC!64", "selection"  when performing a convolution.

Open/close iterations:  This is the number of consecutive erosions (dilations) that are performed for an Open \Relate "IT.DOC!34", "Open"  (Close \Relate "IT.DOC!33", "Close" ) filter before the dilations (erosions) are performed.  The larger this number, the more aggressively the filter will perform.

Count/Tag
The count/tag page contains settings which relate to way in which the count/tag \Relate "IT.DOC!50", "count/tag"  analysis command behaves.

Color:  This is the color with which the tags will be drawn.  To change the color, click  on the Color button.

Radius:  This is the radius, in pixels, of the tags.

Distance
The distance page contains settings which relate to the measurement of linear distances \Relate "IT.DOC!47", "distances"  and the data to be placed into the result window.

Length, Mean Gray Level, Median Gray Level, Mode Gray Level, Standard Deviation, Min Gray Level, Max Gray Level:  If checked, then the corresponding statistic, computed for the line drawn, will be sent to the results window.

Show measurement in dialog:  If checked, then a separated dialog box will be displayed showing the length of the most recently drawn line or multiline.

Find Objects
The find objects page contains settings which relate to the process of identifying objects (the Find Objects command).

Search entire image.  If checked, then ImageTool will look for candidate objects in the entire image.  If you have checked Manually select objects, then you will be given the opportunity to select objects.

Search in AOI.  If checked, then ImageTool will ask you to select an AOI before searching for objects, and then will identify only objects which are inside the select area. If you have checked Manually select objects, then you will still be given the opportunity to select objects.  If you have not checked Include objects at edge of image, then ImageTool will exclude objects that touch the AOI that you have drawn.

Maximum # of  objects:  This is the threshold above which ImageTool will abort the find objects operation.  This is intended as a sanity check for the image thresholding operation.  Under Windows 95, there is a fairly small limit on the number of objects that ImageTool can handle (about 400 for all images combined), and ImageTool will crash if this limit is exceeded.  There is no such limit under Windows NT.  If this field is set to 0, then ImageTool will enforce no limit on the number of objects.

Manually select objects:  If checked, then ImageTool will allow you to select the objects to be analyzed from those automatically identified by the Find Objects command.  While ImageTool will still find all of the objects for you, it will discard those you do not indicate an interest in.

Automatically select objects:  If checked, the ImageTool will retain all objects in the image which satisfy the constraints specified by the three constraints identified below.

Include objects at edge of image.  If checked, then automatic object selection will retain objects which touch any edge of the image.  This option is off by defaults, since the border objects are most likely not complete, and so further analysis does not make any sense.

Exclude background.  If checked, then ImageTool will attempt to identify the region of the image that is background, and will not consider it an object in automatic object selection.  The program considers an object to be background if its width and height are at least 90% of the image size.

Minimum size.  This field defines the minimum size, in pixels, of an object.  If greater than 0, then objects that consist of fewer pixels than this will not be retained by automatic object selection.

Show number of objects in a message box.  If checked, then ImageTool will display a message box containing the number of objects found by the operation.

Place number of objects in result window.  If checked, then a new line will be added by the Find Objects command to the result window indicating the number of objects identified.

Show object numbers on original image.  If checked, then ImageTool will place onto the original image the ordinal number assigned to each object.  This is useful for interpreting the results of further analysis functions.  Note that the numbers are not actually part of the image itself, but are annotations that remain only while the image is opened.  It is not currently possible to save these annotations, or to print them out (although this will be added in the near future).

Choose font.  This is actually a button which you can press to select the font and color used for the object numbers.

Show object outlines on original image.  If checked, then ImageTool will add annotations to the image showing the outlines of the objects it identified.  As with the object numbers, these outlines are not made to the image itself.

Choose Color.  This is actually a button which you can press to select the color used for the object outlines.

Histogram
The histogram page contains settings which relate to the measurement of histograms \Relate "IT.DOC!49", "histograms"  and the data to be placed into the result window.

Area, Perimeter, Mean Gray Level, Median Gray Level, Mode Gray Level, Standard Deviation, Min Gray Level, Max Gray Level:  If checked, then the corresponding statistic, computed for the area drawn, will be sent to the results window.

Integrated Density, Background Subtracted Integrated Density:  If checked, then ImageTool will compute the integrated density of the area you selected.  Integrated density is computed simply as the mean gray level times the number of pixels in the image.  Background subtracted integrated density is computed as the mean gray level, minus the background level, times the number of pixels, where the background gray level is the modal gray level of the histogram after several smoothing passes.
Show histogram graph:  If checked, then a separated dialog box will be displayed showing the histogram of the most recently drawn object.

Image
The image page contains settings which control the manner in which images are displayed..

Origin of coordinate system in image windows:  This controls how coordinates in the status bar are displayed.  If you check Upper-left, then the origin will be in the upper-left corner, with positive y values going down;  if you check lower-left, the origin will be in the lower-left, with positive y values going up. The coordinate of the origin point is controlled by the Origin is (0,0) and Origin is (1,1) buttons.

Prompt to save untitled images.  By default, ImageTool does not prompt you so save new images (those created by the image processing tools) when the windows are closed.  If you check this, then you will be given the option of saving each new image before it is closed.

Show full pathnames in image title bars.  If checked, then the full filename for the image, beginning at the drive letter ,will be displayed in the titlebar of the image window.  If not checked, then only the filename will be displayed.

Initial zoom/scale factor:  These radio buttons are used to select the magnification factor used when opening a new image.  For example, if you typically work on small (128x128) images, it may be useful to have ImageTool open them at a zoom factor of 2:1, whereas if you typically work on images that are wider or taller than your screen, you may want to have them initially displayed scaled down to 1:2 to make them visible.  Note that this does not affect the zoom commands – you can still zoom in and out of the image as normal, it just affects the initial display of the images.

Line Profile
The line profile page contains settings which relate to the measurement of line profiles \Relate "IT.DOC!48", "line profiles"  and the data to be placed into the result window.

Length, Mean Gray Level, Median Gray Level, Mode Gray Level, Standard Deviation, Min Gray Level, Max Gray Level:  If checked, then the corresponding statistic, computed for the line drawn, will be sent to the results window.

Show profile graph:  If checked, then a separated dialog box will be displayed showing a graph of the gray levels of the most recently drawn line.

Invert graph gray levels:  If checked, then the graph will be drawn with black at the top and white at the bottom.

Line width:  The line width allows you to control the number of profiles that ImageTool will use in building the profile data.  The system will automatically extract the given number of profiles, evenly on either side of the line drawn, and average them to produce a single profile.

Points
The points page contains settings which relate to the measurement of point gray levels \Relate "IT.DOC!51", "point gray levels"  and the data to be placed into the result window.

X Coordinate, Y Coordinate, Pixel Value:  If checked, then the corresponding statistic, computed for the line drawn, will be sent to the results window.

Precision
The precision page contains settings that control the number of decimal places used when displaying various floating point numbers.

Angle Measurements:  This is the number of places, after the decimal point, which are used when displaying angle \Relate "IT.DOC!45", "angle"  measurements.

Area Measurements:  This is the number of places, after the decimal point, which are used when displaying areas.

Length:  This is the number of places, after the decimal point, which are used when displaying lengths.

Statistics:  This is the number of places, after the decimal point, which are used when displaying gray scale statistics (mean gray level, standard deviation, etc.).

Calibrate Spatial Measurements...

Script command: SetScale
The Spatial Calibration command allows you to define a unit of measurement and correct for magnification within an image for all dimensional analyses.  The correction factor is valid only for the image in which the calibration is performed, since the magnification is different in each radiographic image.

To define the name and size of a measurement unit

1.
Select Calibrate Spatial Measurement... from the Analysis menu.

2.
The cursor will change to a pencil, and a dialog box will be displayed asking you to draw a line \Relate "IT.DOC!64", "line"  of known dimension.  Define a line by click-and-dragging the mouse which represents an object or distance of known dimensions.  You cannot calibrate with a multi-segment line.

3.
The Calibrate dialog box will be displayed.

4.
Enter the length of the line, and select the units of measurement (millimeters, centimeters, inches, etc.) from the drop-down list box.

5.
Choose the OK button, once you have confirmed the input.  All dimensional analyses performed on this image will be based on this calibration.

You can remove calibration from an image by selecting the command, drawing a line, and accepting the initial values, which is in pixels.

Save Spatial Calibration...

Script command: SaveSpatialCalibration
The Save Spatial Calibration command saves the current spatial calibration information to a file.  The file contains three lines: the units represented as an integer (for more information on the legal values, see the SDK documentation), the size of a pixel in the x-direction, and the size of a pixel in the y-direction.  This indicates that ImageTool provides internal support for non-square pixels, although no interface has yet been provided for specifying such calibrations.  If you have images with non-square pixels, you can create a calibration file manually, and load it using the Load Spatial Calibration command.  For example, to define a system in which pixels are 0.0486 mm wide and 0.05832 mm tall, you could create a file containing the three lines:


1


0.0486


0.05832

Load Spatial Calibration...

Script command: LoadSpatialCalibration
The Load Spatial Calibration command loads a previously saved spatial calibration to be used in dimensional analysis.  Once loaded, this spatial calibration becomes the default for all measurement for all images, both those currently open and those opened in the future.  A loaded spatial calibration remain in effect only until the end of the current ImageTool session, or until another spatial calibration is loaded.  If you wish to revert to the default, uncalibrated behavior, you must load an uncalibrated calibration file.  One is provided with ImageTool, in the file Calibration/No Calibration.itc.

Calibrate Density Measurements...

Script command: Calibrate
The Density Calibration command allows for the calibration of gray scale values relative to some known density standards, such as radioactive isotopes standards or a calibrated optical density step tablet (available from Kodak).  When you select the command, you will be guided through the calibration process by a series of dialog boxes.  First, you will be asked to select \Relate "IT.DOC!64", "select"  the areas of the image having known values relative to the standard.  When you have finished making the measurements and press the Continue button, the Density Calibration dialog box will be displayed.  You should enter the actual values in the Known column.  If you are calibrating on a 16 bit image, you will be given the option of selecting a smaller table size (8 or 12 bits instead of 16 bits).  This option is provided to reduce memory requirement for density calibration tables, as a full table of 64K entries would require 512 K of RAM.  If you do not require full precision in your density measurements, you can use a smaller table, although you should be aware that ImageTool will truncate the data as necessary when using a smaller table.  That is, if you use a 4096-entry (12 bit) table, then gray values from the image will be divided by 16 before being mapped to density values, so gray levels 0-15 will all give the same density, 16-31, will map together, etc.  Once you have selected the table size, you should enter the unit of measurement and select a curve fitting method.  When you click the Apply Curve Fit button, the results of the fitted curve will be displayed.  If you wish to see the fit statistics, you can press the Show Statistics button.  If the calibration curve is not satisfactory select a different curve fitting method and repeat the procedure.  You will be given an opportunity to save the calibration settings to a file.  The file is simply a header defining the size of the image data and the number of entries in the table, followed by a sequence of floating point numbers which define the map from gray levels to density values, followed by the textual name of the units.

Load Density Calibration...

Script command: LoadDensityCalibration
The Load Density calibration command loads a previously saved density calibration to be used in density analyses.

Remove Density Calibration...

Script command: SetDensityCalibrationy
The Remove Density Calibration command removes the present density calibration, which results in the display of uncalibrated gray scale values.

Windows

Cascade

Script command: Cascade
Keyboard: Shift-F5
This command resizes and layers the open image windows within the workspace below the main window so that each title bar is visible.

Tile

Script command:Ttile
Keyboard: Shift-F4
This command resizes and arranges the open image windows side by side in the workspace below the main window.

Arrange Icons

Script command: none
This command arranges icons of windows within the MDI application.

Close All

Script command: CloseAll/DiscardAll
This command allows you to close all of the image windows that are opened on the screen.  This command is used only in manual display mode.

Select Window

Script command: select window
This command is used to selectively bring one window to the top of the window stack.  It can use very useful inside of macros to force a re-ordering of the image windows for input to a processing or analysis plug-in, or to select the results window for performing a command relative to the results..

Show/Hide Results Window

Script command: ShowResults
This command allows you to display or hide the Results window. The Results window displays the current results table.  There is no limit to the number of measurements that can be collected.

Show/Hide Color Palette Window

Script command: none
This command allows you to display or hide the Palette window. A check will appear next to the selection. You can toggle between displaying or hiding the palette. The Palette window displays the color representation of the radiographic densities. The value "0" is displayed at the top of the palette and "255" is displayed at the bottom.

Show/Hide Contrast Control

Script command: none
Keyboard: F7
Toolbar: [image: image35.png]



The Contrast command allows you to interactively manipulate the contrast and brightness of an image using slider control bars.  This process is applied to the entire image.  The adjustment is performed via a dialog box containing two sliders, two buttons, a checkbox, and a graph.  The two sliders are used to control the contrast (C) and brightness (B) of the image.  The graph displays the current contrast, with the x axis representing the original gray level in the image, and the y axis the displayed gray level at the current contrast settings.  Note that if the current image color table is not monochrome, then the graph is not shown.  As you change the contrast or brightness of the image, the top-most image window is changed to reflect the changes.  You can click on a different image window, the graph and sliders will change to reflect the contrast settings for that window.  In this way, the one contrast dialog box can be used to adjust the contrast for every window that is opened.

You can choose one of the two buttons to quickly change the contrast of an image. The Linear button is used to restore the original image contrast.  The Stretch button is designed to optimize the complete gray scale for display thereby enhancing the contrast.  If you check the Inverse checkbox, the color table will be inverted, producing an image that looks like a photographic negative of the original.

Show/Hide Stacks Toolbar

Script command: none
This command allows you to control the visibility of the toolbar used to control stacks.

Show/Hide Window/Level Control

Script command: none
This command allows you to control the visibility of the window used to adjust the window/level values used to display images with more than 8 bits of gray scale data.  The window value defines the total number of gray values that will be displayed, and the level defines the central value in the displayed range.  Thus, if the window is set to 5000, and the level 3000, then pixels having value between 500 and 5500 will be mapped to the displayable range of 0-255, with pixels below 500 set to 0, and pixels above 5500 pushed to 255.  Note that this does not affect the actual image data, it is simply used to specify how the image data will be displayed on a system which can only show 256 shades of gray.

The window and level can be changed by typing in the edit boxes in the control, or by clicking in the control when the cursor is shaped like a “Z”, and dragging outside of the box.  Moving left causes the window to decrease, moving right cause it to increase.  Moving up increases the level, moving down decreases it.  You can move diagonally and have both parameters change at once.  The farther you are from where you originally clicked, the faster the values change.  When the image looks like you want, releasing the mouse button stops the changes.

Help

The Help menu contains access to the system help file.  Additionally, you can display the about box for ImageTool and for each of the plug-ins which have been installed.  The about box can be useful in determining the version of the system components.

Help

Script command: none
 Toolbar: [image: image36.png]



This command displays the contents of the complete ImageTool help system.  From this table of contents you can select the topic which you need help information on.

About ImageTool

Script command: none
This command displays the About box.  The About box displays the current version number of the program as well as information about the development and contributors of ImageTool.

System Info

Script command: none
The System Info command displays a standard Windows about box that gives information about ImageTool and the version of Windows that you are currently running, as well as data about the current machine configuration.

About Plug-Ins

Script command: none
This command displays individual About box for specific plug-ins which have been developed for ImageTool

Acquisition Plug-Ins

Data Translations Open-Layer Configuration Plug-In

Plug-in filename: dtconfig.dll 
The Data Translations cards are very configurable, the plug-in provides access to the most common controls via a tab in the ImageTool settings dialog shown in figure 1.  The configuration plug-in supports both the DT3152 and DT3155 boards.
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Figure 1: Settings Page

The Device drop-down lists all of the Open-Layers cards that you have installed, using the name you assigned to them (via the Windows Control Panel) when you installed the card.  The Camera drop-down lists the camera ID for each of the cameras the card supports.  The plug-in allows you to assign a name to the individual cameras as well; no more attaching labels to your microscope to help you remember that it is attached to input #2, just assign camera #2 the name “Microscope”, and you’re all set. If Allow user to select camera when plug-in is run is checked, then you will be presented with the dialog to select a camera to use.  If, however, you have only one camera attached to the card, then you can uncheck this box and simplify the acquisition process even more.

If you press the Configure button, you will be presented with a tabbed page dialog shown in figure 2, which allows you to change the common settings for the device.



Figure 2: Configuration Dialog

Use Passthru:  If checked, then the plug-in will display a live video window for capture.  The DT3152 and DT3155 cards only supports this capability when the computer’s video card is using a display mode that has only 256 colors.  You can use the card even at higher bit depths, but you will not be able to see the image until it is captured.  The DTOL plug-ins supports both capture methods.

Frame Averaging:  In order to reduce the amount of noise produced by many video camera systems the DTOL plug-ins provides frame averaging.  You can specify the number of frames to be averaged.  Performance of this operation is directly dependent upon the CPU and the amount of available RAM memory.

The remainder of the options in this dialog box are those most likely to require changing for a given camera, although the default settings are correct for most NTSC cameras.  For more information on these settings, see the documentation for the capture card.

Data Translations Acquisition Plug-In

Plug-in filename: dtolnt.dll
Menu: Acquisition
Item name: Data Translations Acquisition
The Data Translations Acquisition plug-in provides support for video image capture using the Open Layers video capture standard developed by Data Translations.  Typically, these cards provide 8 bit capture capabilities, with real-time video when Windows is running in a 256 color graphics mode.  ImageTool currently provides support for the DT3152 and DT3155 cards under both Windows 95 and Windows NT.

The user interface is straightforward.  When you select the menu command, you will be asked to select a board (theoretically, you could have more than one capture card installed in your computer), and a camera (since the cards support more than one camera attached).  At that point, the plug-in will configure the card, and determine whether or not live video (passthru) is available.  If it is available, you will be given the option of using the feature – since it requires at least a Pentium 90 for reasonable performance.  You can capture an image by clicking the mouse or pressing any key. If passthru is not available you may opt not to use the live mode even if the card thinks it can do it.  As an alternative, the plug-in allows you to focus the image externally, and by clicking on a Snap button, grabbing the image.  Once you have answered this question, the plug-in will not ask it again.

After grabbing an image, the plug-in will give you the option of grabbing another – this allows you to quickly acquire a sequence of images without having to re-select the menu option each time.  After grabbing the last image, simply select No from the dialog box to return to ImageTool.

Data Translations Multi-Image Acquisition Plug-In

Plug-in filename: dtolseq.dll
Menu: Acquisition
Item name: Data Translations Multi-Image Acquisition
The Data Translations Multi-Image acquisition plug-in provides a simple interface for acquiring multiple images from a single image source.  When run, you will be presented the dialog box in figure 1, from which you can configure the process.



Figure 1: The Dialog Box

The Device Name and Camera Name controls allow you to select the source for the images.  If you select an ImageTool stack as the destination, then the images will be acquired into ImageTool.  Note, however, that you will need to make sure that you have adequate memory the images you are capturing.  If you select a file for the destination, then you will be given a chance to pick the output file.  Two formats are supports, the binary ImageTool stack format, and a simple format where the image data is written one-after-the-other.

Finally, the Seconds between frames and Number of frames settings allow you to specify the frequency of acquisition.  The plug-in will capture a frame as soon as you press OK, so for example, if you want 1 minute of images captured every 3 seconds, you would want 21 frames, not 20.

Once you have selected Ok, the plug-in begins capturing images.  While this process is proceeding, the status dialog in figure 2 is displayed.



Figure 2: The Status Dialog

The dialog box shows you where you are in the acquisition process.  The Frame Missed item will only be displayed if the plug-in failed to capture a frame in a timely manner; this will only happen if the time between frames is not sufficient for grabbing and storing a frame.  For example, on a 133 MHz Pentium, I was able to grab frames at a rate of 2 frames per second (0.5 seconds between frames) to a stack without losing a frame. By watching this field, you can get a feeling for the maximum rate on your machine.  Note that the plug-in will still capture the number of frames that you asked for, even if some were late.  Most likely, the result will be that the overall time of the capture will be extended.

Analysis Plug-Ins

Object Analysis

Plug-in filename: objanal.dll
Menu: Analysis | Object Analysis
Item name: Object Analysis
The object analysis plug-in extracts the features of objects in an image.  In order to use the plug-in, you must first have identified the objects in the image using the Find Objects command.  If this has not been done, the plug-in will report that there are no objects in the image.  If there are objects, then the plug-in will place into the Results Window the attributes of every object found.  If passed a stack, then the plug-in will analyze the objects found in each image that has objects.

The plug-in can compute 19 different attributes of an object.  The plug-in installs a page into the ImageTool Settings Dialog from which you can select the attributes to be measured (figure 1).  



Figure 1: The Object Analysis Settings Page

In addition to the attributes you select, the plug-in will always include the object number in the results window.  The attributes are defined as follows:

Area: The area of the object, measured as the number of pixels in the polygon.  This measurement tends to produce a slight over-estimate of the object’s area (see Russ).  If spatial measurements have been calibrated for the image, then the measurement will be in the units of that calibration; otherwise, it will be in square pixels.

Perimeter:  The length of the outside boundary of the object, again taking the spatial calibration into account.  The method used will tend to over-estimate the perimeter for convex objects.

Roundness:  Computed as:

(4 x PI x area) / perimeter2
The result give a value between 0 and 1.  The greater the value, the rounder the object.  If the ratio is equal to 1, the object is a perfect circle, as the ratio decreases from 1, the object departs from a circular form (taken from Baxes, p. 157).  Note: because the perimeter and area are not computed precisely, you will rarely get a roundess of 1, and you may occassionally get values above 1.  The roundness is useful, not as an absolute measure, but rather as a relative one.
Note that since both area and perimeter are approximations, it is possible to get roundness values that are above 1.0.
Elongation: The ratio of the length of the major axis to the length of the minor axis.  The result is a value between 0 and 1.  If the elongation is 1, the object is roughly circular or square.  As the ratio decreases from 1, the object becomes more elongated (taken from Baxes, p. 157).

Feret Diameter:  The diameter of a circle having the same area as the object, it is computed as:

sqrt(4 x area / PI).

Compactness:  Computed as:

sqrt(4 x area / PI) / major axis length
this provides a measure of the object’s circleness.  Basically the ratio of the feret diameter to the object’s length, it will range between 0 and 1.  At 1, the object is roughly circular.  As the ratio decreases from 1, the object becomes less circular.

Major Axis Length:  The length of the longest line that can be drawn through the object.  The result will be in the units of the image’s spatial calibration.

Major Axis Angle:  The angle between the horizontal axis and the major axis, in degrees.

Minor Axis Length:  The length of the longest line that can be drawn though the object perpendicular to the major axis, in the units of the image’s spatial calibration.

Minor Axis Angle:  The angle between the horizontal axis and the minor axis, in degrees.

Centroid:  The center point (center of mass) of the object.  It is computed as the average of the x and y coordinates of all of the pixels in the object.

Gray Centroid:  Also called the brightness-weighted center of mass, this is the point in the object having equal brightness levels above, below, and to both sides of the point.  It is computed as a weighted average of the x and y coordinates and the pixel brightness for all pixels in the object.  If the image has been density calibrated, then the pixel brightnesses will be in these units.

Integrated Density.  Computed as the product of the mean gray level and the number of pixels in the image.  If the image has been density calibrated, then the mean gray level will be in these units.

Min/Mean/Median/Mode/Max Gray Level, Std. Dev.: Computes the given statistic for the pixels in the object, taking density calibration into account.

Measurement Precision:  The number of decimal places that should be used in the measurements sent to the results window.

Object Classification

Plug-in filename: objclass.dll
Menu: Analysis | Object Analysis
Item name: Object Classification
The object classification plug-in classifies the objects in an image based upon a single criterion. In order to use the plug-in, you must first have identified the objects in the image using the Find Objects command.  If this has not been done, the plug-in will report that there are no objects in the image.  If there are objects, then the plug-in will present the dialog box in figure 1, allowing you to specify the classification criterion.



Figure 1: Object Classification

The Attribute list contains all of the classifiable attributes: area, bounding box area, compactness, elongation, feret diameter, gray standard deviation, integrated density, major axis length, maximum gray level, mean gray level, median gray level, minimum gray level, minor axis length, mode gray level, perimeter and roundness (for a description of these attributes, see the object analysis plug-inStandardPlugInsObjectAnalysis.  You define a classification by placing into the edit boxes the maximum value for the attribute in each class.  Figure 1 shows a classification in which 4 classes are defined based upon the area of the objects: class 1 goes from negative infinity (actually 0, since a negative area is not possible) up to an area of 5 square units, class 2 runs from just over 5 up to 7.5 square units, class 3 from there to 15 square units, and class 4 from just above 15 to positive infinity.

Classification schemes can be saved to files for later use.  To load a pre-existing classification scheme, press the Load… button.  When you exit the dialog (by pressing OK), you will be given an opportunity to save the classification scheme.

Once you have defined a classification scheme, the plug-in will classify the objects based upon this scheme.  The information sent to the results windowBasicConceptsResultsWindow depends on the settings defined in the Object Classification Settings Page (figure 2), which is added by the plug-in to the ImageTool settings dialogSettingsPreferences.



Figure 2: Object Classification Settings Page

The plug-in basically can provide 3 different types of information:  it can report statistics on the classifications themselves, it can report on the objects, and it can display an image in which objects are colored by their classification.

Report on classifications:  If checked, then the data sent to the results window will be about the classifications themselves, one line per class.  The data sent depends on the items checked in this dialog.

Value range:  If checked, then each line will contain the range of values that correspond to the range.

Number of objects in class:  If checked, then the line will contain the number of objects that fell into the class.

Mean/Std.Dev.:  If checked, then the line will contain the mean (standard deviation) value of the classifying attribute for all of the objects that fell in this class.

Report on objects:  If checked, then the plug-in will send to the results window the classification for each object, one object per line.

Display new image showing objects colored by classification:  If checked, then the plug-in will create a new image window showing the objects, with the object’s color determined by its class.  The colors used by the plug-in:

Class
Red
Green
Blue

1
0
0
0

2
255
0
0

3
0
255
0

4
0
0
255

5
255
255
0

6
0
255
255

7
255
0
255

8
192
192
192

9
192
0
0

10
0
192
0

11
0
0
192

12
192
192
0

13
0
192
192

14
192
0
192

15
96
96
96

16
96
0
0

17
0
96
0

18
0
0
96

19
96
96
0

20
0
96
96

21
96
0
96

Processing Plug-Ins

Background Subtraction

Plug-in filename: bgsub.dll
Menu: Processing | Background
Item name: Subtract Background Image
This plug-in provides for correction of non-uniform field defects in acquired images by subtracting a flat field from an acquired image.  To use this plug-in, you should first acquire a flat field by grabbing a picture from your camera or microscope without a specimen in the field.  Then, grab an image with a specimen in it.  Run the background subtraction plug-in, selecting the flat field as the first image.  The plug-in will produce a resulting image that has the background subtracted from it.  The plug-in only supports grayscale images.  If the second window selected is a stack, then the plug-in will produce a result stack with the background subtracted from each image in the stack.

Color Merge

Plug-in filename: colormerge.dll
Menu: Processing | Stacks
Item name: Merge
This plug-in provides a mechanism for merging grayscale images into RGB color images.  It accepts as input a stack with a multiple of three images in it, and produces a stack with 1/3 as many images.  Each of the resulting images is produced by combining three images from the original stack, the first of the three being placed into the red plane, the second green, and the third blue.  If the original stack has exactly three images in it, the result is a single image; if the stack has 6 or more images in it, the plug-in produces a stack.

Color Quantization

Plug-in filename: qcolor.dll
Menu: Processing
Item name: Color Quantization
This plug-in accepts an input color image (8, 16, or 24 bit) and produces an 8 bit color image.  The colors are selected using a nearest neighbor algorithm, and dithered using Floyd-Stein dithering, to produce a smaller image that is visually similar to the original.

Color-To-Grayscale

Plug-in filename: makegray.dll
Menu: Processing
Item name: Color-to-Grayscale
This plug-in accepts an input color image (8, 16, or 24 bit) and produces an 8 bit gray scale image.  The grays in the image are based upon the brightness of the corresponding pixels in the original image.  This plug-in can be useful for converting color images into the gray scale form that ImageTool requires for object and histogram analysis.

Data Translations Real-Time Subtraction Plug-In

Plug-in filename: dtolsub.dll
Menu: Processing
Item name: Data Translations Real-Time Subtraction
The Data Translations Real-Time Subtraction plug-in provides for real-time subtraction of an image from the live video.  This can be used to align two images or detect changes over time.

Prior to using this plug-in you will need to open an image you wish to subtract from the live video. Next select the Data Translation Real-Time Subtraction command from the Processing (not Acquire) menu, and the subtracted image is displayed.  Press the OK button in the dialog box to capture the image.

Interactive Histogram Stretch

Plug-in filename: stretch.dll
Menu: Processing
Item name: Interactive Histogram Stretch
The interactive histogram stretch plug-in provides for contrast enhancement of gray-scale images by stretching the gray levels based upon the shape of the image’s histogram.  When selected, the plug-in displays a duplicate of the top-most image, and presents a dialog box (figure 1) containing the image’s histogram and a pair of sliders used to change the image’s contrast.  The plug-in does not support 16 bit gray scale images.



Figure 1: The Dialog Box

As you move the sliders, the plug-in updates the image so that the range between the two sliders occupies the entire dynamic range (0-255), with gray levels below the left slider pushed to 0, and levels above the right slider pushed to 255.  This is very similar to the algorithm used by the stretch function in the ImageTool contrast dialog box.  One you have the contrast the way you want, pressing Save will open the updated image in a new window; pressing cancel will remove the interactive window.  The items in the box labeled Stats show the histogram data for the gray level underneath the mouse.  As you move the mouse over the graph, these values will be updated automatically.

Configuration: The plug-in provides for additional configuration as well.  It installs a page labeled “Stretch” into the ImageTool settings dialog box.  This page has two checkboxes that can be used to configure the plug-ins behavior.

Interactive: If checked, then the plug-in presents the dialog box and allows you to select the range.  If not checked, then the plug-in will automatically detect the largest hump in the histogram data and stretch that hump to the entire dynamic range, just as the ImageTool contrast dialog stretch button does.

Use AOI:  If checked, then the plug-in will ask for a polygon selection inside which the stretch function will be performed.  In this case, the histogram will only reflect the selected area, and the bitmap will only be changed inside the polygon.  If not checked, then the entire image is used.

Median Filter

Plug-in filename: median.dll
Menu: Processing | Filters
Item name: 3x3 Median
The median filter plug-in performs a low-pass filter of the top-most image window by replacing each pixel in the image by the median value of the nine pixels immediately surrounding it (figure 1).  Such a filter can be useful in removing high frequency noise from a very low frequency image, whereas a mean filter might leave residuals of the noise.  The plug-in supports both 8 bit and 16 bit gray scale images, and if passed a stack, will filter each image, producing a new stack containing the filtered images in exactly the same order.
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Figure 1: The effect of the median filter.  Pixel 5 will be replaced by the median value of these nine pixels.

Qualitative Subtraction

Plug-in filename: qualsub.dll
Menu: Processing | Subtraction
Item name: Qualitative
The Qualitative Subtraction plug-in performs a pixel-by-pixel difference of two images, producing a resultant image in which each pixel represents the difference between corresponding pixels in the original image.  The resultant pixels will be white where the two images are different, and black where they are the same.  This plug-in can be very useful for visually determining the effect of other image processing algorithms, since it is easy to see immediately which pixels are effected by the processing.  It can also be used in conjunction with the Histogram tool to count the actual number of pixels effected.

The plug-in supports both 8 and 16 bit gray scale data.

Quantitative Subtraction

Plug-in filename: quantsub.dll
Menu: Processing | Subtraction
Item name: Subtraction
The Quantitative Subtraction plug-in performs a pixel-by-pixel difference of two images, producing a resultant image in which each pixel represents the difference between corresponding pixels in the original image.  The pixels in the resultant image will represent the difference between corresponding pixels biased by ½ of the image’s data range.  Thus, if the two pixels are the same, the resulting image will be a flat, medium gray image; while pixels which are darker in the first image will be darker in the result.  The following table gives several examples for an 8 bit input image:

First Image
Second Image
Result Image
100
100
128

100
150
78

150
100
178

The plug-in supports both 8 and 16 bit gray scale data.

Montage

Plug-in filename: montage.dll
Menu: Processing | Stacks
Item name: Montage…
The Montage plug-in produces a single image which contains all of the images from an input stack, displayed in a grid format in a single window.  This can be useful for visual comparisons of a series of images that are stored in a stack.  The plug-in allows you to specify the magnification level at which the images are copied, and to select the layout of the resulting grid.

Stack Averaging

Plug-in filename: average.dll
Menu: Processing | Stacks
Item name: Stack Averaging
The stack averaging plug-in produces a new image which is a pixel-by-pixel average of the images in an input stack.  This can be useful for generating an averaged image from an input source that is noisy but does not support input averaging itself.  For example, if you have a camera source that produces slightly noisy data, you can create a new stack, and acquire several successive images using the camera without changing the field.  Then, you can lock the stack and run the averaging plug-in to produce an image in which the noise has been averaged out – it is this image that you would actually use for your analysis.

File Filters

Photo CD

Plug-in filename: photocd.dll
File-filter
The Photo-CD file filter provides access to Kodak Photo-CD disks and images, providing you with the ability to open any combination of the various resolution images stored in the files.  To use the plug-in, simply copy the file photocd.dll into the File Filters sub-directory under the directory from which ImageTool is run, and move the file pcddll32.dll into the windows directory.  Then, when you select the open command from the file menu, Photo-CD files (.pcd) will be listed as an option.

FITS

Plug-in filename: fitsfltr.dll
File-filter
Provides the ability to read and save single 8 bit and 16 bit gray scale images and stacks to FITS-formatted files.

Appendix

Frame Grabber Support

ImageTool directly supports the following frame grabber cards for acquiring images from video source, such as TV cameras and VCRs.

1.
Data Translations Mach Series

Part Number: DT3155
Price: $995.

Data Translations
100 Locke Drive
Marlboro, MA 01752
Phone: (800) 525-8528
FAX: (508) 481-8620
http://www.datx.com

Alternative Windows Image Processing Software

1.  Sigma Scan & Sigma Scan Pro
Jandel Scientific Software
2591 Kerner Blvd
San Rafael, CA  94901
Phone: (800) 4-JANDEL
http://www.jandel.com

2.  Ad Oculus
European Software Connection
1617 St. Andrew Drive
Lawrence, KS  66047
Phone: (800) 986-6578

3.  Optimas
Optimas Corporation
18911 Northcreek Parkway
Bothell, WA  98011
Phone: (800) 635-7226

4.  ImagePro Plus
Media Cybernetics
8484 Georgia Ave
Silver Springs, MD  20910
Phone: (301) 495-3305

5.  Global Lab
Data Translations
100 Locke Drive
Marlboro, MA 01752
Phone: (800) 525-8528
FAX: (508) 481-8620
http://www.datx.com

6.  MatLab
The MathWorks, Inc.
24 Prime Park Way
Natick, MA  01760
Phone: (508) 653-1415
info@mathworks.com

7.  Inspector
Matrox Electronic Systems, Ltd.
1025 St-Regis Blvd.
Dorval, Quebec
Canada  H9P2T4
Phone: (800) 804-6243
http://www.matrox.com/imaging

8.  Visilog
NOESIS
6800 Cote de Liesse
Suite 200
St. Laurent, Quebec
Canada  H4T2A7
Phone: (800) 267-0699

Version Information

Version 1.0
Released 8/24/95

Initial release of the software, supported reading and writing most file format, basic spatial and grayscale analysis tools, and image processing.

Version 1.10
Released 12/95.

Data Translation Frame Grabber Support

Object Analysis

Version 1.11
Released 1/11/96.

Interim bug release

Version 1.20
16 bit gray scale images

Image stacks with temporal relationships

Improved results window.

Version 1.23
Support for Data Translations DT3155/3152 under Windows 95/NT

Object outlines plug-in

Wide line profiles

Background subtraction

Version 1.27

Version 2.0
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