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1. INTRODUCTION 

IMPORTANT NOTE TO THE READER :  Most sections of this 
User Guide are common to both the Aphelion Lab and Aphelion Dev 
products.  In the common sections, the product referenced is simply 
Aphelion.  In those sections not common to both products, the product 
referenced is either Aphelion Lab (or simply Lab) or Aphelion Dev 
(or simply Dev).  The sections also related to Aphelion SDK are from 
1. Introduction (i.e., this section) through 2.4.5 Aphelion Installation, 
and also section 7 Programming examples (Dev and SDK only). 

This User Guide provides basic information about using Aphelion™ 
products, from installing its software to processing images and 
printing your results.  

Throughout this guide, you will find references to additional 
information contained on the Aphelion DVD.   

Aphelion's Online Help can be accessed from the Menu bar by 
choosing Help® Help Contents.  This User Guide will open as an 
HTML Help.  

Note: You can access all Aphelion documentation without installing 
the software; just look at the files in the Help folders on the DVD. 
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2. FINDING YOUR WAY AROUND 

2.1 Using Windows 

To use Aphelion, you should be familiar with the Windows® 
operating system installed on your computer (i.e., XP, Vista, or 7) and 
basic Windows features such as clicking, double-clicking, and drag-
and-drop editing.  

Note: Unless otherwise specified, when we talk about Windows® 
environments in this document, we mean the Microsoft® operating 
systems known as XP, Vista, and 7. Specific behaviors of these 
Windows® versions are explained if necessary.  

2.2 Our notations 

In this document, some shortcuts are used to simplify the text.  The 
following describes those shortcuts. 

Installation Path - Installation path names will vary depending on 
whether a 32-bit or 64-bit installation has been performed.  Many 
times, the only difference in a path name is the designation of either 
Program Files or Program Files (x86).  To avoid needless repetition, we 
will write <Aphelion Installation Path> instead of "C:\Program Files\ADCIS-
AAI" or "C:\Program Files (x86)\ADCIS-AAI." 
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2.3 Product Support 

Problem reports, comments, enhancement requests, and Product Serial 
Number requests should be submitted via email to:  

If DVD was provided by: Aphelion Support Team: 
ADCIS SA or unknown source support@adcis.net 

Amerinex Applied Imaging, 
Inc. 

support@AmerinexImaging.com 

Note: Technical support is handled only by electronic mail.  Support 
messages must include 1) the name of the company or organization to 
which the software license is granted, 2) the email address of the 
person requesting support, 3) a phone number that can be called by 
our customer support team to ask for more technical information 
about the problem, 4) the Serial and version numbers of the software, 
5) the version of the Windows operating system, and 6) a detailed 
description of the problem with the list of operations to call to 
demonstrate the problem.  

For additional technical help, visit www.adcis.net/en/Support/Login.html or 
www.amerineximaging.com/en/Support/Login.html, and then enter the 
following information: 

Username: Name issued to you when you first requested support. 
Password: Password you entered when you first registered. 
Product Serial Number: This number is available in Aphelion’s 
Help® About window.  
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Support is available at the following locations: 

In France: 
ADCIS SA 
10, Avenue de Garbsen 
14200 Hérouville Saint Clair 
France 
Fax:   +33 (0)2-31-06-23-09        Email:  support@adcis.net 

 
In the USA: 

Amerinex Applied Imaging, Inc. 
P.O. Box 6473 
Monroe Township, NJ 08831 
USA 
Fax:   +1 609-944-8855     Email:  support@AmerinexImaging.com 

For other locations, please contact your local representative. A list of 
official representatives is available in our Web pages.  
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2.4 Installing Aphelion 

2.4.1 System Requirements 

Aphelion requires the following minimum system configuration:  

��� �  Windows® XP, Vista, or 7 operating system  
��� �  Windows® 32-bit or 64-bit operating system 
��� �  Super VGA monitor (1024x768 resolution, 65,536 colors)  
��� �  Intel® Pentium® 4 processor, or equivalent  
��� �  1 GB of RAM  
��� �  Hard drive with at least 200 MB free space  
��� �  A network interface adapter supporting the Ethernet® protocol 

and compatible with NetBios®  
��� �  A local or network DVD drive (for software installation)   

2.4.2 Aphelion Licensing 

The licensing mechanism is based on the network adapter of the 
computer on which Aphelion software is being installed.  Refer to the 
sections 2.4.3 Aphelion Installation Prerequisites and 2.4.5 Aphelion 
Installation to learn more about the installation procedure.   

An evaluation version of Aphelion is time limited.  The duration of 
the evaluation period is computed based on the date the evaluation 
Product Serial Number is actually generated.  For a standard 15-day 
evaluation period, if the installation happens 5 days after receiving the 
Product Serial Number, then Aphelion will run during 10 days.  If 
Aphelion has not been installed during the period of 15 days, call your 
local supplier and ask for a new Product Serial Number.  To install the 
evaluation version, follow the instructions provided in the sections 
2.4.3 Aphelion Installation Prerequisites and 2.4.5 Aphelion 
Installation.  
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Evaluation and permanent installations of Aphelion software involve 
two coded character strings: an identification code that pops up during 
installation and a license code that is typed in during installation.  
Each pair of codes is unique for a given installation.  They comprise a 
sequence of alphanumeric character groups, usually four characters 
per group, such as:  1S12-129J-RM7W-LG4D-LH4S-PEF0-YA33, 
except the first string of the identification Code which is only two 
characters. 

License codes are provided via return electronic mail from our 
Support Staff in response to a user email that includes an installation 
identification code.  The email with the identification code should be 
sent to one of the two addresses listed above in section 2.2 Our 
notations.  

Please be sure that your computer system meets the conditions 
described in section 2.3.3 Aphelion Installation Prerequisites.  If it 
does, then follow the instructions given in section 2.4.5 Aphelion 
Installation to install Aphelion on your system.  

2.4.3 Aphelion Installation Prerequisites 

Aphelion can only be installed on a computer equipped with either a 
properly configured network adapter (non-virtual adapter) or with an 
optional Aphelion USB dongle.  If your computer does not have an 
appropriate network adapter, please contact your Aphelion supplier 
for information about purchasing an Aphelion USB dongle.  

2.4.4 Installing the USB Dongle 

The Aphelion™ USB dongle is an optional device that provides users 
with two capabilities.  The dongle enables installation of Aphelion on 
a computer that does not have a suitable network adapter (see the 
section immediately above).  The dongle can also be used to enable 
non-concurrent execution of Aphelion on multiple computers simply 
by moving the dongle from one computer to another.   
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Note: Only a single copy of the software can be used at a time; the 
dongle must always be connected to the computer on which the 
Aphelion license is used.  

DO NOT perform the following procedure unless your Aphelion 
installation will be using an Aphelion USB dongle. 

1. DO NOT connect the dongle to the USB port until Step 4 (i.e., not 
before the complete installation of the driver).  

2. Open a Windows session with Administrator rights.  

3. Run the program 
\Dongle\AphUSBSetup.exe  which can be 
found on the Aphelion DVD.  This step 
will install the dongle’s driver and end by 
displaying the window shown to the 
right.  

Note for Windows 7: The Program compatibility assistant window 
opens. Select the option “This program installed correctly,” then click the 
OK button to complete the installation.  

4. Connect the dongle to your computer.  After a few moments the 
wizard Found New Hardware opens (see following).   

5. Select the option “Install the hardware automatically (recommended)” 
then click the button Next  (see right). Hardware device detection 
can take a few minutes.  Note: Windows XP and Vista will 
display the warning window “The software that you are 
installing…was not completed.”  Click on the button Continue...  to 
complete the installation.  

6. The final window of the wizard Found New Hardware opens.  Click 
on Finish  to close this window.  The popup window “CBUSB Ver 
2.0, Device driver software installed successfully.” appears in the 
Windows desktop status bar.  
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2.4.5 Aphelion Installation 

Important note: Be sure to use a Windows session with 
Administrator rights to install the software.  If you have doubt about 
your rights, contact your local system administrator.  

 

Tip: Your computer must have at least 200 Mbytes of free hard drive 
space for error-free extraction of the Aphelion installation files.  If the 
C: partition of the hard drive has fewer than 200 Mbytes of free space, 
then the files extraction can be performed in another partition that 
does have enough free hard drive space.  To use a larger partition, 
create a temporary folder in this partition (e.g., <selected partition>:\tmp) 
as follows:  

Click the Start  button, then select the Run program.  

Type “cmd” in the Open field and left-click the OK button. 

At the cmd prompt, type “set tmp=<selected partition>:\tmp” and 
press the Enter  button. 

At the cmd prompt, type “Exit” to close the cmd.exe window.  

1. If you received the software on a DVD, please assure that the 
Aphelion DVD is in the DVD drive. 

2. Execute the installation program AphelionDev Setup 4.x.y.exe  for 
Dev or AphelionLab Setup 4.x.y.exe  for Lab.  This file can be 
found in the root folder of the DVD if you received the software 
on a DVD, or on your hard drive if it was downloaded from the 
Web site of ADCIS S.A. or Amerinex Applied Imaging, Inc.  

3. Follow the instructions as they appear on the screen during the 
installation.  
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4. After you have 
read and accepted 
the End User 
License 
Agreement, the 
Registration 
window appears 
on the screen.  The 
software being 
installed, its 
version, its release 
date, the operating 
system, and the Identification Code will all be displayed in the 
Registration window (see red box above).  If you are installing the 
current version of Aphelion for the first time, please select and 
copy (Ctrl + C ) the information in the red box, paste (Ctrl + V ) it 
into an email message, and send it to the Aphelion Support Team 
as shown in Section 2.2 Our notations.   

5. By return email, within one business day, the Aphelion Support 
Team will send you the License Code needed to complete your 
installation of Aphelion (see green box above). 

6. Fill in the Name, Company, and License Code fields (using the 
License Code you received from the Support Team the first time 
you installed the current version of Aphelion).  

7. Select the folder in which Aphelion is installed.  Note that the 
default folder is <Aphelion Installation Path>\Aphelion 4.x.y\Dev for 
Dev and <Aphelion Installation Path>\Aphelion 4.x.y\Lab for Lab, 
where the x.y characters stand for the release number.  By keeping 
this default folder structure, you will install each new software 
release version into a folder whose name will correspond to the 
version number.  You will then be able to execute a previous 
version at any time.  
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8. Continue the 
installation until the 
window Completing 
the Aphelion Dev 4.x.y 
Setup Wizard for Dev 
or Completing the 
Aphelion Lab 4.x.y 
Setup Wizard for Lab 
pops up, and then 
click on the Close  
button to finish the 
installation.  

2.4.6 Camera interface installation 

If you have an IEEE1394 compatible camera that complies with the 
IIDC version 1.31 specifications, then you will be able to interface this 
camera to Aphelion by installing the included CMU 1394 Digital Camera 
Device driver.  After installation of Aphelion, install this driver by 
proceeding as follows:  

1. Connect the camera to the computer using a FireWire cable.  
Windows will automatically install a generic driver for the camera 
that you just connected.  By default, the driver is the generic 
IEEE1394 camera driver.  

Note: If your computer does not have a FireWire port, install a 
FireWire adapter card compatible with the IEEE1394a or IEEE1394b 
protocols, depending on the protocol supported by your camera.  
Please refer to the documentati on provided with your adapter card to 
perform this installation. 

2. Open the Device Manager windows.  

3. Open the Imaging devices item and select the IEEE1394 Digital 
Camera Device.  
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4. Right-click the selected device to open its contextual menu, and 
choose Update Driver…  

5. After the Hardware Update Wizard opens, select the No, not this time 
radio button, and then click Next. 

6. Select Install from a list …, and then click Next. 

7. Be sure that only the option Include this location … is checked.  
Then browse to <Aphelion Installation Path>Aphelion 
4.x.y\Dev\Drivers\IEEE1394  for Dev or <Aphelion Installation 
Path>Aphelion 4.x.y\Dev\Drivers\IEEE1394 for Lab, and then click 
Next.  

8. Click on the Close  button to complete installation of the selected 
IEEE1394 driver (i.e., CMU 1394 Digital Camera Device).  

9. The computer must be rebooted for the driver to be activated. 

10. Run Aphelion .  The camera is automatically recognized by 
Aphelion and its functions can then be controlled through the 
Aphelion interface.  

If the camera device is not accessible in the Camera settings  task (see 
2.9.1 Administrator Settings Tasks), please read the section I. 
ii Troubleshooting for the camera interface. 

If the camera is working correctly in the demo program but not in 
Aphelion, then please contact the Aphelion Technical Support via 
email (see section 2.2 Our notations).  

2.4.7 Software required to use Aphelion 

Microsoft Visual C++ 2008 Service Pack 1 Redistributable Package 
and Microsoft .NET Framework 2.0 Service Pack 1 are required to 
run Aphelion.  If not already installed on your computer, these 
packages will be installed automatically during the Aphelion 
installation process.  The absence of either of these Microsoft 
packages will prevent Aphelion from executing properly.  
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Software capable of executing AVI files is required to run the 
multimedia demonstrations that show how to use Aphelion.  These 
files are included with Aphelion on the distribution DVD.  

2.5 Starting Aphelion 

Once Aphelion is installed, start the application by clicking on the 
appropriate Aphelion  icon (Dev or Lab) located on the desktop, or by 
clicking on Start® All Programs ® Aphelion Dev (or Lab) 4.x.y . While the 
application is loading, a splash screen pops up and displays copyright 
information and the software version number.  

 

After a few seconds, the splash screen vanishes and Aphelion’s main 
graphical user interface (“GUI”) opens.  

2.6 Exiting Aphelion 

To quit Aphelion, select the Exit entry in the File menu.  If loaded 
images have been modified during the work session, or if new images 
have been created, then a Save Files dialog box opens.  The user 
selects the images and ObjectSets to be saved, then clicks on the Save 
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button.  If no files should be saved, the user clicks on the Don’t save  
button.  

2.7 Terminology 

To facilitate your use of Aphelion, please become familiar with the 
following terms.  You may find it helpful to refer to Figure 2.8-1 in 
the following Section.  

Graphical User Interface (“GUI”)  – The Aphelion GUI is divided 
into two regions: the Workspace and the Main Menu plus toolbars.  
Each of these is further divided into sub regions, as are described in 
more detail below.  Figure 2.8-1 shows the Workspace sub regions 
(i.e., windows) as rectangles outlined in blue and the menu plus 
toolbars sub regions as rectangles outlined in red.  

Main Menu plus Toolbars – This GUI region contains two 
rectangular areas in which the main menu and toolbars are displayed.  
The Main Menu and its associated toolbar appear in the rectangular 
area at the top of the GUI.  The rectangular area at the far right of the 
GUI contains the Task toolbars (contextual toolbars that are explained 
in detail below).  

Workspace – The Workspace is a fixed region of the Aphelion GUI 
that contains multiple windows.  The number of windows and their 
functions is determined by the current step in the image analysis 
process (i.e., the active task).  While each window has a default size 
and location within the GUI, their sizes and locations can be altered 
by the user.  An example of the default Workspace layout is shown in 
Figure 2.8-1.   

Windows – The Workspace windows are user interface structures 
that provide information and controls used in the image analysis 
process.  There are two categories of such interfaces:  display 
interfaces and control interfaces.   
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Display Interface – This interface type provides on-screen 
representations of image and ObjectSet data.  Image data includes full 
images and thumbnail images displayed as pixels arrays.  ObjectSet 
data (information extracted from an image) are rendered as an overlay 
on the source image.  ObjectSet data can also be displayed in the form 
of grids (numeric arrays) and charts (histograms and scatter plots).  
When needed, these ObjectSet representations can be viewed 
concurrently in different Display Interfaces (i.e., Visualization, Grid, and 
Chart). 

Control Interface – This interface type is the means by which a user 
selects functions and specifies parametric values that apply to an 
image, graphic object, measurement, or image capture device.  

Task – Aphelion divides the image analysis process into six distinct 
steps for Lab and seven steps for Dev called tasks.  These are named 
Camera settings , Calibration settings , Image Acquisition , Object 
Extraction , Object Editing , Measurements , and Report Generation .  A 
task named Developer  is available in the Dev version.  A task is 
selected by clicking its icon on the Task bar.  When the user selects a 
task, the Workspace is automatically reconfigured to provide the 
Display and Control Interfaces appropriate for that task, and the 
appropriate Task toolbar is displayed on the right side of the GUI.  

Task Bar Control Interface – This control interface displays the 
icons for the tasks used to perform an image analysis and to define the 
settings.   

Visualization Window – This window contains the Visualization 
Display Interface which is the vehicle by which images are displayed 
in various display modes (full resolution, zoom, adjust to window 
size).  The user can choose to display either one image or four images 
simultaneously, in a 2x2 layout (see 2.7.4 Main Toolbar).  This 
window can also concurrently display an ObjectSet as an overlay on 
the image from which it was extracted.  Of the multiple windows that 
comprise the Workspace, the Visualization window has some unique 
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properties not present with the other windows (e.g., it is always 
visible).   

Image Gallery – The Image Gallery displays a thumbnail version of 
each image currently open in a work session, along with the image’s 
name.  Selecting (clicking on) a thumbnail image in the Image Gallery 
makes it the active image by displaying its full version in the 
Visualization window.  

Active image – Any open image that appears in the Visualization 
window and that has the focus (i.e. the user clicked on the image 
window banner to select it).  A thumbnail of this image will also 
appear in the Image Gallery. 

Object – An object is a grouping of pixels in an image based on their 
proximities to each other (e.g., blob, line). The objects derived from a 
single, source image compose an ObjectSet. A list of object types is 
specified in the Settings® Options® Measurements window. More 
information is provided about objects in subsequent sections. 

ObjectSet – A set of objects derived from a single, source image. 
Four tasks can be used to create objects:  the Object Extraction  task, 
the Object Editing  task's interactive editing tools, the Measurements  
task's interactive drawing tools, and the Developer  task's segmentation 
tools (only available in Dev). When measurements are computed for 
an object’s attributes, they are stored with their respective object in its 
ObjectSet. An ObjectSet is visualized as a graphic overlay on its 
source image. ObjectSets can be saved as .aso (recommended) or .tks 
(for backwards compatibility with previous versions of Aphelion). 

ObjectSet Gallery – For each ObjectSet currently open in a work 
session, the ObjectSet Gallery displays a common 
thumbnail labeled with the ObjectSet's name (see 
adjacent).  Double-clicking on an ObjectSet thumbnail 
displays the ObjectSet in the Visualization window. 
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Attribute  – A measurable, numeric characteristic of an image (e.g., 
max pixel value, average pixel value) or an object (e.g., area, length of 
a line, x,y coordinates of a point).  Images and objects can have 
multiple attributes.  For each attribute, there is a defined mathematical 
measurement.  A list of the measurements provided in Aphelion is 
specified for each object type in the Settings® Options® Measurements 
window. 

Measurement – An attribute value computed for an image, an 
individual object, or a set of objects (“ObjectSet”).  

Grid  – A grid displays the measurements computed for the Active 
image (i.e., global measurements), for the ObjectSet extracted from 
the active image (i.e., object measurements), or for objects 
interactively drawn on the active image (i.e., interactive 
measurements).  A grid looks very much like a spreadsheet, having 
one or more columns and one or more rows.   

For an ObjectSet, a grid row holds the attribute measurement values 
for one object of the ObjectSet.  A column holds the measurement 
values for a specific attribute for all objects in an ObjectSet.  This 
structure also describes the grid for interactive objects.   

Since the grid for an image displays measurements based on all pixels 
in the image, the grid is said to contain global measurements. Its 
columns also hold attribute values, but the grid for global 
measurements will have only one row and it corresponds to the active 
image.   

Grids are initially displayed in window B (see Figure 2.8-1) of the 
Aphelion Workspace.  Four grid types are provided:  Interactive Shape 
Global Measurements, Object Measurements, Interactive Shape 
Measurements, and Object Global Measurements.  For more information 
about the three grid types, see “Contextual Toolbar – Compute Tool” 
in section 2.9.5 Measurements Task. 
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Message Passing – A very useful software feature that responds to a 
user action in one display interface by initiating a corresponding 
action in one or more other display interfaces. Message passing is 
implemented for two combinations of display interfaces: between an 
ObjectSet and its measurement grid and between an image and up to 
three other images (the latter is only available in Dev).  

Between ObjectSet and Grid - With an ObjectSet displayed in the 
Visualization window and its measured attribute values displayed in a 
measurements grid, selecting an object in the Visualization window will 
cause that object's row to be selected simultaneously in the grid. 
Conversely, selecting an object row in a grid will cause the 
simultaneous selection of that object in the Visualization window.  
Message passing also work when the user selects multiple objects or 
rows. Clicking anywhere outside a selected object or object row will 
deselect all previously selected objects or object rows. 

Between Images (Dev only) – Message passing between images 
requires use of the Four Images display interface. This interface is 
activated by clicking on the Four Images button on the Main Toolbar.  
With this interface, it is possible to display up to four images in a 2x2 
array. Select from the images displayed those images for which you 
want message passing to occur. Do this by clicking on each of them 
while depressing the Ctrl  key. With this done, zooming and panning 
changes made in one of these images will cause the same actions to 
occur simultaneously in the other images. 

ROI (Dev version only) – Image processing operations are usually 
performed either on an entire image or on a portion of an image 
referred to as a region of interest (ROI).  ROIs let you focus on 
selected areas of an image.  Regions of interest are useful to enhance a 
part of an image, provide faster processing since only a subset of the 
whole image is processed, or produce a count of objects for a selected 
region.  Two ways to create ROIs in an image are 1) using the mouse 
to draw one or more ROIs or 2) convert the spatial attributes of an 
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ObjectSet to ROIs. ROIs can have any shape and any size (rectangle, 
polygon, ellipse, or freehand contour).  

Connectivity – Pixel connectivity defines the number of adjacent 
neighbors a pixel has.  A pixel with 4-connectivity is defined to have 
only four neighbor pixels, the adjacent pixels directly above, below, 
left, and right. A pixel with 8-connectivity also includes the four 
pixels diagonally adjacent.  Connectivity is often used to determine if 
two adjacent pixels are part of the same object.  With 4-connectivity, 
two adjacent pixels are said to be in the same object if they are 
adjacent vertically or horizontally.  With 8-connectivity, two pixels 
are said to be in the same object if they are adjacent vertically, 
horizontally, or diagonally.  

Docking panel – The Workspace of the Aphelion GUI is a docking 
panel.  This means that the Workspace is subdivided into areas in 
which windows can be docked.  Docked windows are fixed in 
location while docked.  Undocked windows can be moved to virtually 
any location inside or outside the Workspace.  By default, a window is 
docked until the user undocks it.  Note that the Visualization window is 
always docked.  Further details on docking are provided in Section 
2.8.1 Workspace and windows. 

Calibration  – A task found on the Task bar, that is used to calibrate 
the image acquisition system so that distances in an image can be 
easily converted to real-world units (e.g., inches, microns).  Because 
the unit of measure in an image is a pixel and the unit of measure in 
the real-world is not a pixel, the size of a pixel in real-world units must 
be determined.  The resolution of an acquisition system is 1/pixel size 
(i.e., in real world units).  The mathematics to compute the resolution 
is contained in the Calibration Settings  task.  However, the user must 
provide the real-world measurement of a known object whose image 
is captured and displayed on the computer screen.  When the 
calibration process is completed, Aphelion will report its analysis 
results in real-world units. 
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Important note: The calibration process must be performed each 
time an element of the acquisition system is changed (e.g., camera, 
lens, distance from the sample to the camera sensor, etc.).   
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2.8 Graphical User Interface (GUI) 

This section describes in detail the Aphelion graphical user interface 
(“GUI”), the different windows comprising the GUI, and the behavior 
of each specific window and the user interface it provides. The 
software rigorously implements the new capabilities of Visual Studio 
.NET, such as user control of window sizes, functionality, and 
docking states. 

 

Figure 2.8-1: Aphelion GUI Example – Object Extraction task configuration, 
showing its GUI subdivisions. Features highlighted in yellow are only 
available in the Dev version  

The Aphelion GUI contains a Menu bar, Main toolbar, contextual Task 
toolbar (red rectangles in above figure), and a Workspace with four or 
five windows in a pre-defined layout based on the active task (see blue 
rectangles in above figure).  Tasks with only four windows will have 
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window E removed and window D expanded downward.  The following 
Table 2.8-1 shows the initial windows configuration for each task.  
Names in the window columns are descriptive of the user interface 
function provided by the corresponding window. Highlighted names 
indicate Control Interfaces, while the other names indicate Display 
Interfaces.   

Table 2.8-1: Initial windows configuration for each task at start-up.  Shaded 
windows are Control Interfaces, unshaded are Display Interfaces 

Image and ObjectSet galleries, measurement grids, output values, and 
command prompt windows all coexist at various times in window B as 
stacked windows.  

PRIMARY W  I  N  D  O  W 
TASKS A B C D E 

Acquisition Visualization 
Img & ObjSet 
Galleries 

TaskBar 
Camera      
Settings 

Histogram 

Extraction Visualization 
Img & ObjSet 
Galleries 

Task Bar 
Object 
Extraction 

Preview 

Object Editing Visualization 
Img & ObjSet 
Galleries 

Task Bar Object Editing 

Measurements Visualization 
Img & ObjSet 
Galleries, Grids 

Task Bar Chart 

Report 
Generation 

Visualization 
Img & ObjSet 
Galleries, Grids 

Task Bar Report Generation 

Developer  
(Dev version 
 only) 

Visualization 

Img & ObjSet 
Galleries, Output, 
BasicScript Cmd 
Wdw, Python 
Cmd Wdw  

Task Bar 

Functions,  
BasicScript  
coding, 
Python  
 coding, 
Visual Basic 
& C# coding 

Chart 

SETTINGS  
TASK 

Administrator mode only 

Camera 
settings 

Visualization 
Img & ObjSet 
Galleries 

Task Bar 
Camera 
settings, 
Options 

Histogram 

Calibration 
settings 

Visualization 
Img & ObjSet 
Galleries 

Task Bar Calibration settings 

Aphelion Imaging Software Suite - User Guide 

32 

When Aphelion is started, the initial active task is the Acquisition  task 
so that the user can capture an image by just clicking the Snap icon on 
the task’s contextual toolbar. 

2.8.1 Workspace and windows 

The Workspace is divided into a number of rectangular windows that 
always fill the entire Workspace area and are predefined for each task.  
The size and proportions of a window can be changed by the user 
dragging a window’s boundary to a new position.  This change in the 
window causes the adjacent window(s) to gain or lose area 
accordingly.  Window sizes may also change automatically.  When a 
docked window is undocked, adjacent windows will expand to 
systematically fill the Workspace area previously occupied by the 
newly undocked window.  Similarly, if an undocked window is 
docked into the Workspace, adjacent windows will shrink in a 
systematic way to accommodate the newly docked window. 

For descriptive convenience, we define two windows types: 
Visualization window, of which there is only one, and Task windows 
which vary in number depending on the active task.  All windows 
except the Visualization window exhibit identical behaviors. The 
following table describes the major differences. 

Table 2.8-2: Differences between Visualization and task-specific windows 

FUNCTION VISUALIZATION 
WINDOW 

TASK-SPECIFIC 
WINDOWS 

When displayed Always Depends on Task 

Docked or Undocked No, always docked Yes 

Dockable with Auto-Hide No Yes 

Dockable with Stacking No Yes 

Docked Window mode 

A docked window can be moved to a new location in the Workspace 
by use of the standard Windows’ technique of dragging and dropping. 
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This method undocks the window from the Workspace and then docks 
it in any dockable location in the Workspace.  Dockable locations are 
indicated by the appearance of docking pads when an undocked 
window is passed over another docked window.   

Note:  While a docked Task window will always shrink to provide 
space for another Task window being docked adjacent to it, the 
Visualization window never shrinks to accommodate a newly docked 
Task window unless that Task window is being docked on a docking 
pad that is pointing to a boundary shared between the Visualization 
window and the Workspace.   

Auto-Hide mode  
There are two methods for hiding a docked Task window in the 
Workspace: Auto-Hide mode and Stacked.  Auto-Hide is described in this 
section, while the Stacked method is described in the Moving a 
window section below.   

A docked window can be placed in Auto-Hide mode by clicking on the 
pushpin icon in its window banner.  When Auto-Hide mode is 
activated, three changes occur on screen:   
1. The pushpin rotates to a horizontal position (see 

graphic on right); 
2. The window expands to the full length of the 

boundary it shares with the Workspace, 
overlaying adjacent windows; and  

3. An access tab appears aligned along that 
Workspace boundary. 

Clicking in a different window causes the auto-hide window to 
collapse (i.e., hide) into the Workspace boundary, enabling the 
overlaid windows to be visible again.  There are two ways to reveal 
hidden auto-hide window:  a.) simply move the cursor over the 
window’s tab or b.) click on the window’s tab.  In both cases, the 
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hidden window will be displayed.  However, in the first case, the 
displayed auto-hide window will hide again once the cursor is just 
moved into an adjacent window.  In the second case, the window 
won’t hide until one clicks in a different window. 

The Auto-Hide feature can be used to hide any docked Task window 
along any border of the Workspace so that it is easily accessible when 
needed.  This allows the user to make more Workspace area available 
to view other windows.  For example, the Visualization window can be 
made to fill the entire Workspace by auto-hiding all other windows.  

To remove a window from Auto-Hide mode, simply click on the 
window’s pushpin.  The window will be restored to its prior docked, 
non-auto-hide state. 

Double-clicking on the banner of an auto-hide window will convert it 
into an undocked window. 

Undocked windows  
An undocked window is said to be floating in that it can be moved to 
any location on the computer’s display screen that is not a docking 
pad.  Its size and proportions (aspect ratio) can be freely adjusted by 
the user within the operating system’s constraints. 

A docked Task window (i.e., not the Visualization window) can be 
undocked in two ways. If the user double-clicks on its banner, the 
window will become undocked and repositioned to its last undocked 
location, and conversely.  A Task window also becomes undocked 
when the user drags it from its docked position. 

An undocked window can be docked in two ways.  Double-clicking 
its banner will cause it to become re-docked at its last docked location. 
Alternatively, an undocked window can be dragged/dropped on a 
docking pad. 

Help: A set of multimedia demonstrations is available on the 
Aphelion DVD showing how to use the software.  
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Moving a window 
When a window is dragged to a new Workspace 
location, a docking control graphic (see right) appears 
in the docked window as the undocked window 
passes over it.  The docking control will have one or 
more pads (small boxes).  The pads indicate how the 
undocked window and the docked window will be 
reconfigured to fit in the space occupied only by the 
docked window (above, below, left, right, or stacked).  When a 
window is positioned over one of the docking control pads, a preview 
of the reconfigured windows appears showing the location and 
proportions the two windows will have if the undocked window is 
dropped on that pad.   

Arrowhead pads - In the case where the undocked window is 
dropped on a pad with an arrowhead belonging to a Task window, the 
undocked window and the underlying docked window will be 
reconfigured to each occupy one-half of the Workspace area 
previously occupied only by the docked window, and both windows 
will then be docked and visible in the area of the window.  The 
position of the newly docked window will be dependent on which of 
the available pads is used. 

Stacked pad - If the undocked window is dropped on the Stacked  pad 
(center icon in the above graphic), the undocked window will be 
reconfigured to the same dimensions as the docked window and the 
undocked window will be dropped on top of the docked window 
(similar to an up-turned deck of playing cards).  Tabs are placed 
horizontally along the bottom of the stack to provide access to any 
Task window in the stack.  For each undocked Task window dropped 
on the Stacked  pad of a window, the stack in that window area will 
increase by one and a corresponding tab will be added at the bottom.  
Clicking on a tab will cause that docked window to be displayed (rises 
to the top of the stack).  The value of stacking windows is that the 
window size is not decreased as new windows are added to the stack.  
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When an area of the Workspace is vacant as a result of a docked 
window being moved, the adjacent window(s) will systematically 
expand to fill the area vacated by the relocated window.   

Note: A group of stacked windows can be undocked as a group and 
can be moved as a group in the same manner as for a single docked 
window.  A window in a stack of windows can be removed from its 
stack by dragging its tab to a new location or by double-clicking its 
tab.  In the latter case, the window becomes undocked and located 
where it last existed as undocked. 

2.8.2 Task and work context 

Use of Aphelion is accomplished through a set of tasks and sub-tasks 
(collectively referred to here as tasks).  A predefined work context is 
associated with each task and is comprised of a set of control and 
display interfaces, each represented in window form on the screen. A 
task’s work context also includes a contextual toolbar that displays 
along the right-hand border of the GUI.  Table 2.8-1 gives a list of all 
window interfaces provided for each task. 

Note: A window that was moved to a new location or reconfigured in 
the work context of a given task will cause the corresponding window 
in all subsequent tasks to be identically moved or reconfigured.  For 
instance, moving the Histogram window of the Acquisition  task will 
have the same effect on the Preview window of the Object Extraction  
task and the Chart window of the Measurements  task. (See Table 2.8-1 
for these correspondences.) 

2.8.3 Menu Bar 

The Menu bar provides user access to the File, Image, Process , 
Settings , and Help menus.  Each menu contains a list of entries that 
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perform specific functions, as described below.  A menu entry can be 
exercised by a single mouse click. 

Note:  Some menu entries also can be exercised by clicking on a 
shortcut found on the Main toolbar.  An entry with a shortcut will 
have that shortcut’s icon displayed at the left of the entry.   

File Menu 
Open: Displays a file browser for 
selecting the file to be opened (i.e., 
loaded) in the Visualization window.  
Files that can be opened are any image 
format supported by Aphelion, and the 
ObjectSet formats known as Aphelion 
Serialized ObjectSet (.aso) and 
TokenSet (.tks), a format compatible 
with previous versions of Aphelion.  

Browse :  Displays a file browser in 
thumbnail mode so image file contents can be easily seen. 

Close :  Closes the active image and frees the memory space used by 
the image data.  Note that clicking on the Visualization window’s Exit  
button will also close the active image. 

Close All :  Closes all images currently open in the Image Gallery, 
including the active image. 

Save Image :  Saves the active image without changing its file name.  

Save Image As… :  Saves the active image after requiring the user to 
specify a file name and a file extension (e.g., tif).  If an extension is 
chosen other than the file’s current extension, the image format will be 
converted to that specified by the new extension before the file is 
saved.  The active image will retain the new format until it is again 
changed.  
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Note:  Image calibration data is only saved with .TIF and .ASI file 
formats.  Since the .ASI (Aphelion serialized image) format is 
proprietary to Aphelion 4 products and is not compatible with any 
other imaging software or devices, it is recommended that images be 
saved in TIFF format in the case they have to be imported into another 
3rd party software product. 

Save Extracted Objects As… :  Saves the active ObjectSet after 
requiring the user to specify a file name and extension (.aso or .tks).  
In this case, the objects saved are those created with the Object 
Extraction  task and/or the Object Editing  task. 

Save Interactive Objects As… :  Saves the active ObjectSet containing 
manually drawn geometric objects after requiring the user to specify a 
file name and extension (.aso or .tks). In this case, the objects saved 
are those created in the Measurements  task. 

Save Global Measurements As… :  Saves only the active global 
measurements after requiring the user to specify a file name and 
extension (.aso or .tks).  Note that the active global measurements will 
be either for the objects in the Interactive Measurements grid or the 
Object Measurements grid, depending on which grid was active (Tab 
selected) when the global measurements were computed. 

Save All :  Saves all open ObjectSets that have not been saved since 
they were created or last changed.  

Note:  The .ASO file format is an Aphelion 4 proprietary format for 
saving ObjectSets.  It includes and extends the capabilities of the 
.TKS format which was used for the Aphelion 3.x software products. 
It is recommended that the .ASO format be used for most Aphelion 
situations. The .TKS format should be used only when working with 
ObjectSet files generated by an Aphelion 3.x software product. 

Exit :  Ends the current project work session and frees all memory that 
was being used, and closes the Aphelion program.  During this closing 
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process, the user is given the chance to save any unsaved image and 
ObjectSet files  

Edit Menu 
The Edit  menu provides tools that enable the user to 
edit text in a Macro window. 

Undo : Undo only the last editing operation. 

Redo:  Redo only the last Undo operation. 

Cut, Copy, Paste:  Standard text editing behavior.  

Find: Find a string of characters 

Replace:  Replace a string of characters 

Image Menu 
The Image menu provides tools that enable the 
user to alter the display of the active image in the 
Visualization window. 

Zoom In :  Zooms into the active image.  The 
zooming factor is times Ö2 (i.e., square root of two).  One click on 
Zoom In  increases the inter-pixel distance by a factor of 1.414; 
clicking twice doubles the inter-pixel distance.   

Zoom Out :  Zooms out from the active image.  The zooming factor is 
times 1/Ö2.  One click on Zoom Out  decreases the inter-pixel distance 
by a factor of .707; clicking twice halves the inter-pixel distance. 

Actual Size :  Displays the active image so that image pixels are in a 1:1 
relationship with screen dots (i.e., no zooming applied).  

Fit To Window :  Zooms the active image so that the entire image is 
displayed as large as possible in the Visualization window. The zoom 
factor applied is identical for both the X and Y axes in order to 
preserve the image’s aspect ratio. When Fit To Window  is selected, as 
denoted by its menu entry checkmark and the blue outline around its 
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toolbar button, all other zoom tools are disabled. To gain access to the 
other zoom tools, unselect Fit To Window  by clicking its menu entry or 
its toolbar button. 

Process Menu (in Dev version only) 

All Image and ObjectSet 
functions can be invoked 
from this menu.  The 
menu has three panels.  
The first panel makes the 
distinction between 
Image and ObjectSet 
functions.  The second 
panel is a submenu 
listing the function 
groupings, and the third 
panel lists the functions contained in a selected group.  The selection 
of any function from the Process  menu's third panel will automatically 
activate the Developer  task and initialize window D for the selected 
function.  

The first panel also includes a menu entry named Compatibility 3.2. 
This entry provides access to all of the Aphelion 3.2 functions laid out 
in the hierarchy of that version.  This menu entry can be hidden by 
selecting False for the setting found at: 
Settings® Options® Advanced® Developer® ShowCompatabilityGroups. 

Settings Menu 
This menu lets users define setting options 
and select the default resolution. Some of the 
setting parameters can only be set by users 
with Administrator rights. 

Enter Administrator Mode :  Displays a login 
screen that enables a user with Administrator rights to access 
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restricted Aphelion settings by activating the Camera settings  and 
Calibration settings  tasks or opening the Options  window.  Also see 
section 2.8.3 Menu Bar-Settings Menu. 

Save Administrator Settings : Saves 
all parameters modified in the 
Settings  task or in the Options 
menu.  

Exit Administrator Mode : Closes 
the Camera settings  and 
Calibration settings  tasks, and 
Settings® Options.  Before closing, 
if settings were changed and not 
saved, the user is asked if settings 
should be saved before exiting the Administrator mode.  

Save Administrator Settings : Saves all parameters that are modifiable 
in the Camera settings  and Calibration settings  tasks, and in 
Settings® Options.  

Default Resolution :  Enables selection of the default resolution profile, 
(i.e., the resolution profile that will be applied to all captured images).  

Options:  Displays a window used to specify administrator and user 
settings. Select Settings® Enter Administrator Mode to specify settings 
that can only be set by the administrator. These include settings for 
image acquisition, project data, measurements, and advanced options. 
The advanced settings enable an administrator to change the colors of 
the interface, the separator in the grid, the compatibility with previous 
versions of Aphelion, and other settings that do not need to be updated 
frequently. 

Camera Settings   
General: Check-marking the Select Captured Image box under the 
General tab specifies that after an image is acquired (i.e., Snap button 
was pressed), the live image displayed in the Visualization window is 
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replaced by the acquired image.  If the box is not check-marked, the 
live image is displayed. 

Administrator Mode Controls: This interface is used by an 
Administrator to specify those camera controls, both standard and 
advanced, that only an Administrator will be allowed to change when 
using the Camera settings  task.  Camera controls are defined by the 
camera manufacturer.  Using the Settings® Options dialog box, 
Aphelion enables the controls to be divided into two categories, 
standard controls and advanced controls.  Moving a control from the 
left window to the right window will cause these controls to be visible 
in window D when selecting the Acquisition  task. 
User Mode Controls: This interface is used by an Administrator to 
specify those camera controls, both standard and advanced, that a non-
administrator user will be allowed to change when using the Camera 
settings  task.  Moving a parameter from the left window to the right 
window will cause this parameter to be accessible by non-
administrator users. This enables the Administrator to limit what 
changes can be made by non-Administrators.  

Note: To learn more about the selected camera’s modes and controls, 
please refer to the camera manufacturer's documentation.  

Files Settings  
Selection of the 
Settings® Options 
® Files option opens 
the Project Properties 
control.  From this 
interface, the user 
can specify the 
Project Root Folder 
into which data and 
measurements files 
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will be stored. This interface is also used for specifying the default 
formats for images and ObjectSets and the types of data that are to 
be saved.  

Tip: If the Project Root Folder is not specified by the user, then the 
default folder for storing the user’s images and ObjectSets is:  

 Aphelion Lab Aphelion Dev 

XP 
"C:\Documents and Settings\User name\Documents\… 

Aphelion Lab" Aphelion Dev" 

Vista 
& 7 

"C:\Users\User name\Documents\… 

Aphelion Lab" Aphelion Dev" 

Using the default folder names ensures that data saved by one user are 
kept separate from data saved by other users.  

Measurements Settings 

The Settings® Options® Measurements option lets an Administrator 
specify the Aphelion object types (e.g., line, circle, bitmap) and the 
object measurements for those types that will be computed during an 
analysis project.  The Measurements Selection control interface lists the 
objects types and a check box menu of measurements available for 
each type.  The selected measurements are computed in the 
Measurements  task 
depending on the 
object types that 
were extracted, user-
edited, and user-
drawn. 

Object types are 
divided into two 
categories: bitmaps 
and 2D shapes.  A 
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bitmap object is a subset of an image’s pixels that is determined by 
user choices made in the Object Extraction  task and possibly edited by 
the user with drawing tools provided in the Object Editing  task.  Thus, 
a bitmap object can have any shape depending on the image used and 
user actions made in the Object Extraction  and Object Editing  tasks.  

A 2D shape object is created by the user with the drawing tools 
provided in the Measurements  task.  These drawing tools are used to 
create objects with geometric shapes such as Line, Circle, Polyline, 
Polygon, Caliper (Line made of two points) and Angle (Polyline made 
of three points).  Their object types are then, respectively, Lines, 
Circles, Chains, Polygons, Line, and Polyline and the measurements 
selected for these types will be computed in the Measurements  task. 

Help Menu  
Help Contents : Opens the online Aphelion User 
Guide. 

SDK Help : Opens the online Aphelion Function 
Guide. 

BasicScript Help : Opens the online BasicScript macro language Guide. 

About : Displays a window containing software version and legal 
information about Aphelion (i.e., Aphelion version, release number, 
Identification Code, License Code, and copyrights).  

2.8.4 Main Toolbar 

The main toolbar provides shortcuts for opening and saving images 
and ObjectSets, displaying the resolution of an image, and various 
zooming controls. 

Open button: Starts the standard Windows Open dialog box so the user 
can select the file to be opened and displayed in the Visualization 
window.  
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Note: Loading an ObjectSet file (i.e., *.tks or *.aso) is only possible if 
an image is already loaded into the Visualization window.  

Save button: Saves the image displayed in the Visualization window 
under the same file name used to open it or, if it is a new image, in the 
folder and under the name specified in the Settings® Options® Files 
window.  

Save All  button: Save all images and ObjectSets currently opened.  A 
dialog box appears that allows the user to specify which of the 
currently opened image and ObjectSet files should not be saved. 

Resolution  button: Displays a drop-down list of resolutions available 
and shows the resolution currently applied to the active image.  This 
button also allows the user to change the resolution applied to the 
active image by selecting another resolution type from the drop-down 
list.  

If there is no resolution associated with the active image (only in the 
case of an image coming from the disk), then the Undefined Resolution 
box is checked.  When an image opened from storage media contains 
a resolution that corresponds to none of the resolutions defined in the 
Settings-Calibration  task, then (imported resolution) appears in 
Aphelion’s status bar and no resolution is checked in the resolutions 
list.  

Help: The resolution associated with an image is saved with the 
image if the format is either TIFF (.tif or .tiff) or Aphelion Serialized 
Image (.asi).  In these cases, the resolution will be applied 
automatically when loading the image.  However, the resolution will 
be lost if the image is saved in a format other than .tif or .asi.  

Zoom area of interest  button: Enables use of the mouse to draw a 
rectangular area of interest in the Visualization window, which then 
results in that area being expanded to optimally fill the window.  This 
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button is highlighted in blue when active and it remains active until it 
is clicked again. 

1:1 or Actual Size  button:  Displays the active image so that image 
pixels are in a 1:1 relationship with screen dots (i.e., no zooming 
applied).  Scroll bars appear, if necessary, whenever the image is 
larger than the Visualization window. 

Fit To Window  button: Zooms the active image so that the entire image 
is displayed as large as possible in the Visualization window. The zoom 
factor applied is identical for both the X and Y axes in order to 
preserve the image’s aspect ratio. This button is a toggle button 
(select/unselect).  

Note that when this button is selected, it is outlined in blue and all 
other zoom buttons are disabled, with one exception.  

Zoom In  button: Zooms in the active image.  The zooming factor is 
multiplied by Ö2 (i.e., 1.414).  Scrolls bars are provided when needed. 

Zoom Out  button: Zooms out the active image.  The zooming factor is 
1/Ö2 (i.e., .707). 

One image  button: Displays a single image in the Visualization window 
(i.e., the active image).  This is the default mode when starting 
Aphelion.  If the Visualization window is in Four image mode when this 
button is clicked, and if none of the four images is selected (i.e., 
banner is highlighted), the image in the upper left quadrant will 
become the single, active image displayed. However, if one or more of  
the four images are selected when this button is clicked, then the first 
image that was selected will become the single active image. 

Four images  button: Display four images in the Visualization window in 
a 2x2 array.  Message passing between images is enabled for this 
feature. 
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2.8.5 Profile – Histogram – ROI Toolbar 

This toolbar is used to compute profiles and histograms in a Region of 
Interest, and to define one or multiple ROIs in the current image.  It 
becomes active only in the Developer  task.  When computing a profile 
or a histogram, window E displays in real-time the associated 
histogram.  Double-clicking on the window banner of window E 
undocks the window. 

Selection  button:  Used to select an object.  Point at an object 
previously drawn with the Shape button (defined below), then left 
click.  The selection is indicated by an outline of the object’s 
bounding rectangle.  To select multiple objects, hold the Ctrl key  down 
while left clicking the objects.  Left clicking an object without holding 
down the Ctrl key  will cause all previously selected objects to become 
unselected. 

Shape button:  Used to define the shape of an object to be drawn (see 
object list in adjacent graphic).  The Shape button has to be clicked 
each time a shape is to be drawn.  Straight lines can be drawn in any 
direction and have any length.   Geometric objects can be drawn to 
any size.   

When an object is selected, small white boxes (handles) appear on or 
near the object's boundary.  To change the size 
of the object, drag one of its handles.  The 
angle of a line can be changed by dragging 
either one of its two handles.  Any object can 
be moved by grabbing its interior and dragging 
it to the desired location.  

An interactive intensity profile can be 
computed and displayed for any line (see 
Profile  button).  Interactive histograms (see 
Histogram  button) can be computed on pixels 
falling inside any shape available in the pull-
down menu except the shapes that are grayed-
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out.  ROIs can be defined using any shape from the pull-down menu 
except the shapes that are grayed-out.    

Delete button:  Used to delete any graphic object or set of objects 
drawn in the image overlay using the Shape button.  An object must 
be selected before it can be deleted.  If an object is not already 
selected, click the Selection  button (see above) and then click on the 
object to select it.  Multiple objects can be selected by holding down 
the Shift  key. 

Profile  button:  To compute a profile for a line, you must first click the 
Profile  button before drawing the line using the Shape button. When 
the Profile function is active, a blue box appears around the Profile icon 
in the Menu bar.  The profile appears in window E as the line is drawn.  
The profile is updated in real-time when any changes (i.e., length, 
angle, location) are made to the line.  

Histogram  button:  To compute a histogram for an object, you must 
first click the Histogram  button before drawing the object using the 
Shape button. When the Histogram  function is active, a blue box 
appears around the Histogram  icon in the Menu bar.  The histogram 
appears in window E as the object is drawn.  The histogram is updated 
in real-time when any changes (i.e., area, location) are made to the 
object.  

ROI button:  To define an ROI in an image, you must first click the 
ROI button before drawing the ROI object using the Shape button. 
When the ROI function is active, a blue box appears around the ROI 
icon in the Menu bar.  
ROI objects are drawn 
with green boundaries to 
distinguish them from 
profile and histogram 
objects which are drawn 
with red boundaries.   

Multiple ROIs of 
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various shapes and sizes can be defined in an image. To add another 
ROI to an image, make sure the ROI function is active.  If it is not, 
click on the ROI button.  Next, click on the desired shape and draw the 
ROI.  ROIs are automatically attached to the image in which they are 
drawn.  

To define a sub image from the current image, first define an ROI, 
then use the SubCopy function in the Image-Utility group to generate the 
smaller image. When saving an image, any rectangular ROIs drawn by 
the user are saved with the image.  This feature only applies to TIFF 
images. ROIs are not saved with a .bmp, .im, or .jpg image file. 

2.8.6 Task Interface 

The Task bar lets the user select a task to be performed. Most 
of the tasks are sequential, which means they have to be 
executed from top to bottom, although some of them may be 
skipped.  A workspace is associated with each task, made of 
interfaces to let the user perform a given operation.  Refer to 
section 2.9 Tasks for more information on the tasks available 
in Aphelion.  

A typical work session will usually involve the following 
tasks: 

·  Camera settings  to set up the acquisition system (only in 
administrator mode); 

·  Calibration settings  to set up the calibration profiles (only 
in administrator mode); 

·  Image Acquisition  to receive a stream of images coming from a 
camera during which one or more still images can be snapped and 
captured.  When no camera device is available, Aphelion can 
receive images stored on local or network disks; 

·  Object Extraction  to filter and segment the current image and 
generate objects; 
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·  Object Editing  to manually amend the result of the Object Extraction  
process by providing editing tools to modify pixel values; 

·  Measurements  to compute a set of measurements on objects 
previously extracted (see note following); and 

·  Report Generation  to generate editable reports at the Excel format, 
and export images into the clipboard. 

·  Developer  to provide to the user a wide range of Image and 
ObjectSet functions. 

Note that with respect to the Measurements  task, a set of graphic 
objects are also available to let the user manually draw objects in the 
image overlay and compute measurements on those objects.  In case 
of complex images for which the Object Extraction  process fails, it is 
possible to skip the two preceding tasks (Object Extraction  and Object 
Editing ) and immediately draw objects and compute associated 
measurements. The new objects manually drawn are in no way related 
to the objects extracted during the Object Extraction  task.  

2.8.7 Visualization Window 

It is possible to display a single image or four images in a 2x2 array in 
the Visualization window by selecting the buttons  or , 
respectively, on the Main Menu toolbar. When the Four images mode 
is selected, the Visualization window is reconfigured into a panel of 
four images in a 2x2 array, and tabs for multiple panels are displayed 
in the Status  bar.  All of the images in the Image Gallery are aggregated 
into sets of up to four images, beginning with the leftmost image, each 
set corresponding to a panel tab.  An image panel can be selected by 
clicking on one of its images in the Image Gallery. 

2.8.8 Image Gallery Window 

The Image Gallery window contains a thumbnail representation of each 
image currently loaded (i.e., opened) in the Aphelion environment.  
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This window enables the user to quickly find an image and display it 
in the Visualization window by clicking its thumbnail.  

2.8.9 ObjectSet Gallery Window 

The ObjectSet Gallery window contains a common thumbnail 
representation for each ObjectSet currently loaded (i.e., opened) in the 
Aphelion environment.  This window enables the user to quickly find 
an ObjectSet and display it in the Visualization window by double-
clicking its thumbnail. 

There are three methods to generate an ObjectSet. In addition, the 
Measurements task generates Interactive shapes that are different from 
an ObjectSet: 

·  An ObjectSet created in the Object Extraction task. Its name is the 
name of the image from which it was extracted. 

·  An ObjectSet created in the Object Editing task.  Its name is the 
name of the image from which it was generated, even starting with 
an empty ObjectSet.  

·  An ObjectSet created in the Developer task by applying any of the 
available functions. Its name is the name given by the user in the 
Output ObjectSet dialog. 

·  The set of interactive Shapes generated in the Measurement task 
takes the name of the input image used to generate those shapes. 
The string “I_” is added at the beginning of the image name (e.g. 
I_MyImage). 

Right-clicking on an ObjectSet thumbnail opens a 
menu with the following entries (only in Dev 
version):  

Show/Hide : Displays the ObjectSet in the 
Visualization window.  Double-clicking on the 
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ObjectSet thumbnail has a similar action. The submenu lets the user 
select the spatial attribute to be displayed. 

Show Grid : Displays the grid associated with the ObjectSet in window 
B.  A new tab is created labeled with the name of the ObjectSet. 

Edit:  Lets the user annotate the ObjectSet. It automatically switches to 
the Object Editing task and enables all drawing tools as defined in 2.9.4 
Object Editing Task. 

Delete: Deletes the ObjectSet from the ObjectSet Gallery, although it 
is still in memory until the user exits Dev. 

Properties:  Displays the properties of an ObjectSet, including a list of 
its attributes and the associated ObjectSet graphic properties (e.g., 
color, contour thickness, fill mode, inner color, etc.). It is possible to 
change the number of attributes displayed in the grid, the color of the 
ObjectSet displayed in the image overlay, and the fill/no fill option. 
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2.9 Tasks 

2.9.1 Administrator Settings Tasks 

The Camera settings  and Calibration settings  tasks are the tools with 
which an Administrator specifies the value of acquisition control 
parameters that affect all users of Aphelion.  Specifically, these 
parameters assure proper set up of image acquisition devices.  Upon 
successful entry of the Administrator password, a new version of the 
Taskbar appears that contains two new icons corresponding to these 
settings tasks.  These two settings tasks are described in detail below. 

Important note:  A user who has Administrator rights for Aphelion 
must also have operating system rights to read/write the file 
AphelionDev.config  for Dev or AphelionLab.config  for Lab, located as 
follows:  

 

Camera Settings Task 
The Camera settings  task provides 
interfaces used by an Administrator to 
specify parameters that configure image 
capture hardware (e.g., camera) to be used 
for the target project.  Selection of the 
Camera settings  task opens a stack of two 
control interface windows in the area of window D.  

 Aphelion Lab Aphelion Dev 

XP 
C:\Program Data\ADCIS\… 

Aphelion Lab\4.x.y\AphelionLab.config Aphelion Dev\4.x.y\AphelionDev.config 

Vista 
& 7 

C:\Program Data\ADCIS\… 

Aphelion Lab\4.x.y\AphelionLab.config Aphelion Dev\4.x.y\AphelionDev.config 
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Camera Settings Interface 
This interface is used to specify the active camera for the project and 
set its initial control parameter values. The Device parameter is used 
to identify the camera to be used for the project.  If more than one 
camera is connected to the computer, then the user can select the 
desired camera from the Device drop-down list by clicking on its list 
display arrow.  If no compatible IIDC protocol camera is connected to 
the computer, then the Device list will be empty.  

Note: The Device parameter can only be defined in Administrator 
mode.  Users cannot change the project camera which has been 
previously selected by the Administrator.  

The Mode parameter specifies the image type (color or monochrome), 
the number of bits per pixel (8 or 16), the number of pixels per row 
and per column, and the acquisition rate (number of frames (i.e., 
images) per second captured by a video camera).  If the camera has 
multiple modes, the user may select the appropriate mode for the 
project from the Mode drop-down list.   

The remaining parameter values displayed are those preset for the 
selected Device and Mode.  These can be adjusted by the user for the 
current project.  The values defined using the Camera Settings interface 
will become the default values for the Image Acquisition  task.  
Standard and advanced controls are defined by the administrator from 
the Settings  menu, as described 
above. 

The adjacent window opens when 
selecting the Options tab. It 
provides tools to control the quality 
of the image acquisition. The first 
checkbox provides the option to 
capture a specific, single color 
band. The second checkbox enable 
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specification of the refresh rate of the histogram displayed in window E. 
The last two checkboxes are used to specify a graphic overlay in 
which over-exposed pixels are displayed in red and under-exposed 
pixels are displayed in blue. The two bounds of pixel intensities are 
set to values 0 and 255 by default. They can be changed using the 
counter boxes. 

Calibration Settings Task 
The Calibration settings  task 
enables an Administrator to 
specify calibration parameters 
that are used to convert 
measurements computed in pixel 
units to real world units (e.g., 
microns).  After these parameters 
are set, the measurement 
conversion happens automatically 
during the image analysis process.  

The end result of the Calibration settings  process is the computation of 
the acquisition system’s resolution (i.e., camera, microscope, lens, and 
other optical devices).  This is done by determining the ratio between 
a known, real world distance to that same distance in a captured image 
measured in pixels.  This ratio requires an image capture of a 
reference object of known dimensions, such as a micrometer scale. 

To define a calibration setting, first the user must capture an image of 
an object of know dimensions.  Do this using the Camera settings  task 
and the Snap button on the Task toolbar (right edge of Workspace 
area).  The “snapped” image will appear in the Visualization window.  
Return to the Calibration settings  task and click on the New button 
located between the Resolution  drop-down button and the Delete 
button.  In the box that pops up, enter a name for the calibration 
setting (e.g., to identify the acquisition system configuration) and then 
save the name.   
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When an image acquisition system is symmetric in the X (horizontal) 
and Y (vertical) directions, the system is said to have square pixels.  
In this case, calibration need only be done for the X direction.  If the 
system is asymmetrical, then calibration must be performed for both 
directions.  It the system is symmetrical, then checkmark the Square 
Pixel box; if it is asymmetrical, leave the box blank. 

Next, a horizontal line is displayed as an overlay in the Visualization 
window.  This line can be positioned and resized to precisely coincide 
with a known, horizontal dimension of the reference object.  Be sure 
that the Axis radio button for X is selected and that the Ruler Size drop-
down box is displaying the correct dimensional unit.  Next, enter the 
real-world size of the reference object’s horizontal dimension in the 
Ruler size box.  The pixel size is now automatically computed and 
displayed in the X Pixel Size box.  If you did not check the Square Pixel 
box, you will now have to calibrate in the Y direction by clicking on 
the Axis radio button for Y and then repeat the calibration procedure 
using the vertical line that appears on the screen.  When the 
calibration steps have been completed, save the calibration 
information by clicking on the Save button (diskette icon). 

Important note:  A saved calibration is specific to a.) the camera and 
other optical equipment with which that image was captured, and b.) 
the Mode of the camera when that image was captured.  This 
calibration will not be valid if either of these factors changes and 
causes a change in pixel size.  If there is any doubt that the pixel size 
has changed, the calibration should be performed again. 
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2.9.2  Image Acquisition Task  

The Image Acquisition  task 
provides user tools for 
acquiring and selecting 
images.  Images can be 
selected from those stored on 
a hard drive or from an 
attached still or video camera.   

Through the Camera Settings control interface, the user can alter 
camera settings. The settings available to the user depend on the 

camera selected and the settings authorized by the Administrator.  The 
graphic to the right shows an example.  For a more complete 
discussion camera settings, see the Camera settings  task in section 
2.9.1 Administrator Settings Task.   

The Image Acquisition  task also provides three display interfaces:  the 
Visualization window that displays the active image, the Image Gallery 
that displays all open images, and a Histogram window.  The Histogram 
window displays the histogram for the image currently being received 
by the camera.  As the user changes camera settings, those changes 
can be seen as changes in the histogram. 

Tip:  Image Acquisition can only be performed when the current 
image window displayed in the Visualization window is highlighted 
(window banner was clicked by the user). Icons in the contextual 
toolbar will become active once the current image has been 
highlighted. 

An image histogram plots the number of pixels (X axis) that have a 
given brightness value (Y axis).  The brightness value ranges from 0 
to 255 for a camera using 8-bit mode. Thus, increasing the brightness 
setting shifts the histogram plots from the left (pixels with lower 
intensity values) to the right (pixels with higher intensity values).  
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While decreasing the brightness setting has the opposite effect on the 
histogram.  

The Gain setting determines how much the signal delivered by the 
camera sensor is amplified.  The ratio signal/noise is lower for a 
correctly exposed image with a high gain than for a correctly exposed 
image with a low gain.  Increasing the gain stretches the histogram of 
intensities on the right, till a saturation of the signal.  

The Shutter setting determines the length of time the shutter is held 
open, which affects the image exposure.  The higher the value, the 
brighter is the image.  The value has to be less than the time between 
two image captures (i.e., the inverse of the number of captured images 
per second or capture rate).  

Tip:  To improve image quality, if the image is underexposed: 
1.) increase illumination of the scene, if possible, 2.) increase the 
image exposure by increasing the shutter setting value, and 3.) alter 
the gain value as needed.  Taking these steps in this order helps to 
limit deterioration of image quality (i.e., limit the reduction of 
signal/noise ratio). If the image is overexposed: 1) decrease the gain 
value to have a suitable exposure, and if the image is always 
overexposed, 2) decrease the illumination of the scenne, if possible, 
and 3) decrease the shutter setting value until the image is correctly 
exposed.  

 

Important note:   There are two ways to apply resolution profiles to 
images:  

Resolution Tool  Button –When a resolution is selected using this tool, 
that resolution is applied only to the current active image, and not to 
subsequent active images.   
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Default Resolution – After the Default Resolution is set, it will be 
applied only to images as they are snapped.  It will not be applied to 
images loaded from storage media.  

REMEMBER – The resolution must be changed each time the 
acquisition system is altered (e.g., a lens changed). 

2.9.3 Object Extraction Task 

The Object Extraction  task enables the user to specify parameters that 
determine the automated extraction of objects from an image.  The 
results of parameter changes can be seen in real-time using the Preview 
window in the red color. The Preview window only displays that area 
of the Visualization window framed by a cyan rectangle.  The user can 
adjust the size and proportions of this rectangle.  

Objects are extracted in the form of bitmaps and the parameters 
determine how the image's pixels will be aggregated to form those 
bitmaps.  Outlines of the objects (i.e., the bitmaps) are displayed in the 
Preview window as an overlay on the previewed portion of the image.  
As the parameters are changed by the user, the effects are shown 
immediately as changes in the object outlines in the Preview window.   

When the user is satisfied with the parameters chosen, clicking on the 
Apply  button causes the outlines for all of the extracted objects to 
appear as an overlay in the Visualization window.  The user can 
iteratively vary parameters and apply results to the full image until 
satisfactory results are achieved. 

The Object Extraction parameters are input via a sequence of three 
panels.  A description of these follows. 

Panel 1: Channel selection 
The first panel is used to specify the color channel to use for the 
object extraction process.  If the active image is a color image, the 
user selects one color channel to be processed, Red, Green, or Blue, 
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by clicking on the color’s radio 
button (see adjacent screen graphic). 
Usually, best results are achieved by 
selecting the channel in which the 
target objects have the most contrast 
with their backgrounds in the image.  
This contrast can be seen in the 
Preview window.  If the active image is monochrome, only a gray 
channel (i.e., the image itself) option is provided.  After a channel has 
been selected, click on the Next button. 

Panel 2:  Filter and Threshold 
The second panel is used to define a 
smoothing filter, in the case the 
image is noisy, and then to specify 
lower and upper thresholds for pixel 
brightness.    

The Gaussian filter performs a 
weighted average of the pixel values 
within a neighborhood of the radius 
defined in the dialog box.  The 
intensity of the center pixel in the 
neighborhood is assigned that 
average value.  The higher the radius value, the greater the smoothing 
effect on the image, and the blurrier the resulting image will appear.  

The threshold operation, often called segmentation, extracts the 
objects of interest from the background in the image.  Only pixels 
whose intensity values fall between these thresholds will be assigned 
to objects.  Two methods are provided to define the lower and upper 
thresholds:  automatic and manual.  

When the Automatic threshold computation box is checked, the user 
selects either dark or light objects.  This selection sets default values 
for the thresholds, with dark objects having pixel values ranging from 
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0 to 156 and bright objects having pixels ranging from 156 to 255.  
After this selection, the extraction process can proceed. 

However, if the user manually changes either of the threshold values, 
the Automatic threshold computation checkbox is cleared, and the Dark 
and Bright objects options are grayed-out.  Threshold values can be 
manually changed by editing the number in the threshold boxes or by 
dragging the vertical green lines displayed on the dial, left line for the 
lower threshold and right line for the upper. 

Note that whenever the filtering or threshold parameters are changed, 
the results are immediately displayed in the Preview window.   

Note:  When Automatic threshold computation is selected, the min and 
max threshold values are computed based on the contents of the 
Preview window. Thus, as the area displayed in the Preview window is 
changed, the min and max values will change accordingly. When the 
Apply button is pressed in Panel 3 (see following section) the min and 
max values for the last Preview window are used for the entire image  

Panel 3: Object Processing & Filtering 
Object Extraction’s third panel 
provides further opportunity for 
refining the objects extracted with 
the prior two screens.  When the 
active image is viewed on the 
screen, one might see that some of 
the target objects are touching or 
have holes in them.  Also, some 
objects may only be partially 
displayed because of their proximity 
to the edges of the images.  These 
conditions might cause the Filter and Threshold processes of the prior 
screen to limit the quality of results.  For example, touching objects 
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might be extracted as a single object.  Screen 3 provides a sequence of 
steps that can enhance the results of the Filter and Threshold processes. 

Checkboxes are provided for selecting processes for filling holes in 
objects, splitting touching objects, removing objects that are touching 
the image’s frame, and filtering objects (i.e., removing them) based on 
one of its attribute values. 

Fill holes – A hole is an arbitrary set of contiguous pixels located totally 
in the interior of an object that are not in the object’s bitmap. 
Generally, holes are either part of the object that contains them or are 
an image artifact that obscure or alter that part of the object in the 
image.  The user must decide if the holes should be treated as part of 
the objects that contain them.  Selecting the Fill holes process adds the 
pixels that compose holes into the object’s bitmap.  While checking 
the Fill holes box will cause all holes to be filled, this process also 
affects the results from the Splitting touching objects process (described 
next). 

Split touching objects – When objects are touching or overlapping in an 
image, the Filter and Threshold processing will likely cause them to be 
segmented as a single object.  To get the best results, such objects 
need to be split into their component objects.   The two Split touching 
objects processes will define a boundary line between 
touching/overlapping objects transforming the single object into its 
component members. 

Results from the two alternatives for splitting touching objects can 
differ significantly based on the target image and if and when the Fill 
Holes option is selected.  The combinations of functions possible with 
the first three checkboxes are: 

Split touching objects (before hole filling) – First the touching objects are 
split, then all holes are filled provided that the Fill holes box is checked.  
If the Fill holes box is not checked, then only the Splitting touching objects 
operation is performed. 
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Split touching objects (after hole filling) – First, provided that the Fill holes 
box is checked, all holes are filled and then the Split touching objects 
operation is performed. 

If the Fill holes box is checked, but neither of the Split touching objects 
boxes is checked, then all holes will be filled without the Split touching 
objects operation being performed.  The following table describes the 
possible behaviors of the first three checkboxes: 

Table 2.9-1: Results of the segmentation according to the processing options 

SPLIT TOUCHING 
OBJECTS CHECKED? 

FILL HOLES 
CHECKED? 

RESULTS 

Yes (before hole filling) 
Yes Split then fill 
No Split only 

Yes (after hole filling) 
Yes Fill, then split 
No Split only 

No 
Yes Fill only 
No None 

 
Objects touching image frame – An object is said to be touching the 
image frame if any pixel in the object’s bitmap is on the boundary of 
the image.  This process simply deletes that object’s bitmap. 

Filter objects on – Filtering an object is the process of deleting that 
object based on a geometric property of the object.  After the check-
marked processes described above, have completed, the Filter objects on 
process is executed, provided that it has also been check marked.  The 
Filter objects on process is applied based on the criterion selected from 
its drop-down menu and the Min and Max measurement values 
specified.  The definition of these measurements can be found in 
paragraph 4.2. Object Measurements.  

For example, to remove small objects whose area is less than 500 
pixels, select AREA as the measurement, and enter 500 in the Min box 
and the maximal object size in the Max box.  The maximal object size 
is usually the size of the image, 1 million pixels for a 1024x1024 
image. 
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Tip:  The order of the Split Objects and the Fill Holes processes can have 
a significant impact on the result of the object extraction. If objects are 
spread over the image, and if there are holes inside some of these 
objects due to the segmentation or the presence of other objects with 
different pixel intensities, then first perform a Fill Holes operation and 
next perform the Split touching objects (after hole filling) operation.  

If objects appear to be clusters of smaller objects with holes inside 
those clusters due to gaps between touching objects, then first perform 
a Split Touching Objects (before hole filling) operation and next a Fill Holes 
operation.  In the latter case, filling the holes first causes the splitting 
operation to make unusual (but explainable) errors. 

2.9.4 Object Editing Task 

The Object Editing  task enables the user to improve on the Object 
Extraction  task results by manually altering those results.  It can also 
be used on ObjectSets generated in the Developer Task. The Object 
Editing  contextual toolbar provides editing tools that enable the user to 
split touching objects, connect (i.e., merge) unconnected objects, 
modify object boundaries, delete objects, and create new objects. 
When this task is selected, the objects outlined in the image overlay 
are automatically filled-in.  An icon on the contextual toolbar toggles 
the objects between filled and not filled states.  

Tip:  Zooming in the image will aid in drawing more accurate objects.  

Object Editing Contextual Toolbar – Following is a description of 
the Object Editing  contextual toolbar.  

Select :  Used to select an object.  Point at an object then left 
click.  The selection is indicated by an outline of the object’s 
bounding rectangle. To select multiple objects, hold the Ctrl key  
down while left clicking the objects.  Left clicking an object 



Aphelion Imaging Software Suite - User Guide 

65 

without holding down the Ctrl key  will cause all previously 
selected objects to become unselected. 

Draw:  Used to modify objects or draw new objects (add points, 
lines, curves, or polygons depending on the geometry tool 
selected).  By default, no drawing tool is selected.  

Erase: Used to modify or delete objects (remove points, lines, 
curves, or polygons depending on the geometry tool selected).  

The following geometric tools are used in conjunction with the 
Draw  and Erase tools.   

Point : To create or delete objects one pixel at a time. 

Line : To draw straight lines. 

Polygon : To draw polygons with connected straight lines 

Free-hand Polyline : To draw a curved line. 

Free-hand Polygon : To draw a closed curve defining an arbitrary 
shape. 

Fill Shapes : Toggles the object representation in the graphic 
overlay between filled and outlined. 

On the fly Pixel preview : Toggles between showing a preview of 
an object being drawn as either filled or outlined.  Such previews 
aid visualizing the effects while an object is being drawn.   

Tip:  It is recommended that the On the fly Pixel preview  tool be used 
when splitting touching objects with the Line  or Polyline  tools in 
conjunction with the Erase tool.  Also, it is better to zoom in the image 
to get better image resolution. 

Keep selection : All selected objects are kept and all unselected 
objects are deleted.  The tool is active if at least one object is 
selected.  
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Delete selection (DEL) : All selected objects are deleted and all 
unselected objects are kept.  This tool is active if at least one 
object is selected.  

Undo (Ctrl Z) : Undo the last editing operation. Only one level of 
Undo is provided. 

Redo (Ctrl Y) : Redo the last Undo operation.  Only one level of 
Redo is provided 

Once the Object Editing  task is completed, a new ObjectSet is created 
that includes the new objects, as well as the modified and unmodified 
objects of the prior ObjectSet.  This new ObjectSet will update the 
prior one that was generated during the Object Extraction  or the 
Developer tasks, and this new one will be used for the Measurements  
task.  It is a good idea to save this new ObjectSet for further analysis 
and to avoid having to repeat the manual object editing steps. 

2.9.5 Measurements Task 

The Measurements  task provides a set of tools that enables the user to 
work with the active ObjectSet in order to interactively create new 
objects (types other than bitmaps), compute the object measurements 
previously selected by the Administrator in the Settings  menu, display 
measurement data in grid and graph formats, and to export the data as 
either an Excel-compatible spreadsheet or a CSV (comma separated 
values) file.  

This task generates up to four grids associated to the current image in 
window B (i.e., Object Measurements, Object Global Measurements, 
Interactive Shape Measurements, and Interactive Shape Global 
measurements), a chart display interface in window D, and a contextual 
toolbar.  The tools on the contextual toolbar are grouped by related 
functions as follows: computing, display, export, and interactive 
drawing.   
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Contextual Toolbar – Compute Tools 
The Compute  tools are used to cause computation of the 
measurements previously selected in the Settings  menu by an 
Administrator.  The applicable computations are performed on the 
objects created with the Object Extraction  task, the Object Editing  task, 
the Developer  task, and/or the shapes drawn interactively with the 
Interactive Drawing Tools  described below. 

Four categories of measurements can be made and these are displayed 
in window B as Object measurements, Object Global Measurements, 
Interactive Shape measurements, and Interactive Shape Global 
measurements.  These grids are described in more detail elsewhere in 
this section. 

 Object measurements : To compute measurements for each 
object in an active ObjectSet generated by the Object Extraction  
task, the Object Editing  task, or the Developer  task.  Measurement 
values are displayed in the Object Measurements grid in window 
B. 

Object Global Measurements: To compute aggregate pixel 
attribute measurements over an entire image and one aggregate 
measurement (i.e., fraction of surface area) for the active 
ObjectSet.  An aggregate object measurement treats all objects 
listed in the selected grid as if they were a single object. 
Measurements are displayed in the Object Global Measurements 
grid in window B. 

Interactive Shape measurements : To compute measurements for 
each shape manually drawn in the overlay of the active image 
using the Interactive Drawing Tools described below. 
Measurements are displayed in the Interactive Shape 
Measurements grid in window B.   

Interactive Shape Global measurements : To compute aggregate 
pixel attribute measurements over an entire image and one 
aggregate measurement (i.e., fraction of surface area) for the 
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interactive shapes.  An aggregate shape measurement treats all 
shapes listed in the selected grid as if they were a single shape 
entity.  Measurements are displayed in the Interactive Shape 
Global Measurements grid in window B.  

If you have computed measurements for one of the ObjectSets or 
interactive shapes and then attempt to compute measurements for 
another ObjectSet or set of interactive shapes, you will be given 
the opportunity to save the current measurements before they are 
overwritten by new values. 

The ObjectSet aggregate measurements made by Global 
measurements  are a predefined set of commonly useful attribute 
measurements such as surface area fraction, region coordinates, 
and various statistical measurements based on pixel intensities.  
A more detailed description of those global measurements is 
provided in section 4 of this document. Global measurements are 
appended in the same grid, a new line being added each time the 
global measurements are computed. Save the current grid using 
the Save Global Measurements entry in the File menu to save the 
contents of a grid before clearing it. 

Objects in the image overlay are linked to their entries in a 
measurements grid. Clicking on an object in the image overlay 
causes both the object and its associated row in the grid to 
become highlighted. Conversely, clicking on Keys number of a 
grid row will highlight both that row and its associated object in 
the image overlay. 

Note: After at least one object has been added or modified in an 
ObjectSet, the prior measurement computations are no longer valid 
and the measurements should be recomputed to update their values.  
Remember also to update ObjectSet global measurements, if used. 



Aphelion Imaging Software Suite - User Guide 

69 

Contextual Toolbar – Data Display Tools 
Sort : To sort objects (rows) in a grid based on 
the contents of an attribute’s measurements 
(column).  Before using this button, a column in 
a grid must be selected by clicking on a 
measurement name at the top of that column.  The default use of 
this button is to perform the sort represented by the button’s icon.  
Clicking on this button’s arrowhead opens a drop-down menu of 
sorting alternatives.  The icon displayed on this button will 
reflect the last sort alternative chosen.  Following below is a brief 
description for each sorting alternative.  

Note: Scalars or scalar values are single numbers.  The area of a 
rectangle is a scalar number.  Vectors or vector values are a set of 
numbers, typically separated by commas.  A pixel location is an 
example of a vector value since it is written as a pair of numbers x,y. 

Descending sort :  To sort objects based on their values for the 
selected attribute (column) from lowest to highest value.  Only 
available for measurements whose values are scalar.  

Ascending sort :  To sort objects based on their values for the 
selected attribute (column) from highest to lowest value.  Only 
available for measurements whose values are scalar.  

Default sort :  To sort objects based on their index key values (left-
most column) from lowest to highest value.  

Hide:  To hide a grid’s selected attribute column(s).  Note that 
measurements values in a hidden column are still contained in 
the associated ObjectSet;  They are just not displayed in the grid.  
Recomputing the ObjectSet’s measurements will not redisplay a 
hidden column.  To redisplay a hidden column, save the 
ObjectSet as an .aso file and then open that .aso file.  All of the 
hidden columns will be displayed again.  

Aphelion Imaging Software Suite - User Guide 

70 

Delete:  Tool to delete the grid’s selected attribute column(s).  
Measurements in a deleted column are deleted from the active 
ObjectSet.  If the ObjectSet’s measurements are recomputed, the 
deleted column will be restored to the grid.  You can also restore 
a deleted column to the grid by reopening its .aso file, provided 
that it was saved prior to the deletion operation and was not 
saved with the same file name after the deletion.   

Histogram :  To compute and display the histogram of a selected 
column.  The histogram is displayed in the Chart window.  This 
button is disabled if more than one column is selected.  Values in 
the selected column must be scalar (i.e., not vectors).  

Scatter plot : To compute the scatter plot of the two attribute 
measurements (columns) that are selected.  The scatter plot is 
displayed in the Chart window.  Exactly two columns must be 
selected to enable this button.  Values in the two selected 
columns must be scalar (i.e., not vectors).  

Contextual Toolbar – Data Export Tools 
The two data export tools provide exporting of measurement data to 
either an Excel-compatible spreadsheet file or a CSV (comma 
separated values) file.  First, select a grid by clicking on its tab.  Next 
select the columns that you wish to export.  If no columns are selected, 
then the entire grid will be exported.  After clicking on one of the 
export buttons, the user is given the opportunity to specify a name and 
save location for the exported file.  The user can also specify that the 
file be opened after it is saved.  If the open option is exercised, the file 
will be opened by the default program specified for the Windows 
environment for the file format type used.  For a CSV file, if opened 
by a spreadsheet program, all data will appear in column A as text 
strings.  However, Excel provides an import function that will allow 
proper parsing of CSV file so the values and headings appear in 
proper column format.  Note, if Microsoft Excel is not installed on the 
PC, then the .xls file is only saved on disk.  
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Export as Excel file (.xls) :  To export a grid’s measurements to an 
Excel spreadsheet file format (.xls).   

Export to CSV :  To export a grid’s measurements to a CSV 
(comma separated values) file format.  Note that semicolons are 
used to separate the values.  

Help:  The selection of measurements (columns) and objects (rows) 
in a measurement grid is done respectively by clicking on the name of 
the measurement (first row of the grid) or on an object’s index key 
(first column of the grid).  The selection of multiple columns or rows 
is achieved by simultaneously holding down the keyboard’s Ctrl key  
and clicking the left mouse button for each column or row to be 
selected.  To select a group of adjacent columns or rows, first click on 
one of the group’s two outer columns or rows, then hold down the 
Shift key  while clicking on the group’s other outer column or row.  

Contextual Toolbar - Interactive Drawing Tools 
The interactive drawing tools enable the user to quickly draw 
geometric shapes in the image overlay.  Attributes of these shapes can 
then be quickly computed and displayed in the Interactive shape 
measurements and Interactive Shape Global measurements grids.   

The drawing tools provided in this task are different from the drawing 
tools available in the Object Editing  task, described earlier.  While the 
Object Editing  drawing tools are used to create new or modify existing 
bitmap objects, the Interactive drawing tools have no effect on bitmap 
objects in an ObjectSet.  Rather, the Interactive drawing tools are used 
to create geometric shapes (e.g., angles, circles, polygons) whose 
attributes can also be measured (e.g., angle, radius, area).  While both 
the interactive shapes and extracted objects are displayed in the image 
overlay, their respective ObjectSets are displayed in separate grids and 
saved as separate .aso files.  Note that interactive shapes can overlay 
one another and can intersect with bitmap objects, whereas bitmap 
objects are always distinct and separate from one another. 
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Brief descriptions of each interactive drawing tool follow below. 

Selection :  To select objects in the image overlay and grids, and 
contextual drawing tools and drop-down menus. 

Closed shape :  To draw geometric objects that have closed 
borders.  The default use of this button is to draw the object type 
represented by the button’s icon.  Clicking on this button’s 
arrowhead opens the adjacent drop-down menu of alternative 
shapes.  The icon displayed on this button will reflect the last 
shape chosen.  Following below is a brief 
description of each shape tool. 

Rectangle :  To draw objects of type 
rectangle.  The rectangle is defined by two, 
diagonally opposite corners.  Move the 
mouse to the location of the first corner.  
Press and hold the left mouse button down 
to mark that corner.  While holding the 
button down, move the mouse to the location for the second 
corner.  A preview of the rectangle is shown as the mouse is 
moved from the first to the second corner.  Releasing the button 
marks the second corner and displays the final rectangle.   

Circle by 3 points :  To draw objects of type circle using three 
points on its circumference.  This method is based on the 
geometric property that a circle is uniquely defined by any three 
points on its circumference.  Each time the left button of the 
mouse is clicked, a point is defined.  A preview of the circle is 
shown as the mouse is moved after the second point is defined. 
When the third point is clicked, the final circle is displayed. 

Circle by Bounding Box :  To draw objects of type circle based on 
the bounding box of the circle.  A circle is uniquely defined by 
the smallest square that can completely contain the circle.  Move 
the mouse to the location of the square’s upper left corner. Click 
and hold down the left mouse to mark that corner.  While holding 
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the button down, move the mouse away from the upper left 
corner.  The square and circle are previewed as the mouse is 
moved.  When the circle is the desired size, release the left button 
to display the final circle. 

Circle by Diameter : To draw objects of type circle based on the 
circle’s diameter.  A circle is uniquely defined by the end points 
of any of its diameter lines.  Move the mouse to the location of 
the first end point.  Click and hold the left mouse button down to 
mark that end point.  While holding the button down, move the 
mouse to the second end point.  The diameter and circle are 
previewed as the mouse is moved.  Release the left mouse button 
to mark the second end point and display the final circle.  

Circle by Radius :  To draw objects of type circle based on its 
radius.  A circle is uniquely defined by the end points of any of 
its radius lines.  Move the mouse to the location of the circle’s 
center point.  Click and hold the mouse button down to mark the 
radius’ first end point (at the circle’s center).  While holding the 
button down, move the mouse to the second radius end point (at 
the circle’s circumference).  The radius and circle are previewed 
as the mouse is moved.   Release the left mouse button to mark 
the radius’ second end point and display the final circle. 

Ellipse :  To draw objects of type ellipse.  An ellipse is uniquely 
defined by its bounding rectangle and, therefore, by any pair of 
the bounding rectangle’s diagonally opposite corners.  Move the 
mouse to the location of the rectangle’s first corner.  Press and 
hold the left mouse button down to mark that corner.  While 
holding the button down, move the mouse to the location for the 
second corner.  A preview of the ellipse and its bounding 
rectangle are shown as the mouse is moved from away from the 
first corner.  Releasing the button defines the second corner and 
displays the final ellipse. 
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Polygon :  To draw objects of type polygon.  A polygon is a 
closed shape comprised of three or more straight line segments 
such that each segment intersects exactly two other segments.  
Each single click of the left-mouse button defines a corner of the 
polygon and the starting point of the next side.  A preview of the 
polygon is displayed as the sides are drawn.  A double click of 
the left mouse button completes the polygon drawing.  (Note that 
if you allow any side in a polygon drawing to intersect any other 
side more than twice, you will have drawn multiple, connected 
polygons.)  

Free-hand Polygon :  To draw objects of type polygon. The 
graphic object is defined by the mouse trace from the time the 
left button is pressed until it is released.  When the button is 
released, the straight line connecting the starting and ending 
points of the trace closes the shape to produce the final object.  

Open shape :  To draw line objects, 
including straight lines and lines of 
arbitrary geometry.  Clicking on this 
button displays the adjacent drop-down 
line menu.  The icon displayed on this button will reflect the last 
line option chosen.  Following below is a brief description for 
each line tool.  

Line :  To draw objects of type line.  A line is defined uniquely by 
its end points.  Move the mouse to the location of the first end 
point.  Press and hold the left mouse button down to mark that 
end point.  While holding the button down, move the mouse to 
the location for the second end point.  A preview of the line is 
shown as the mouse is moved from the first to the second end 
point.  Releasing the button marks the second end point and 
displays the final line.   

Polyline :  To draw objects of type polyline.  A polyline is a set of 
straight line segments connected end-to-end.  The first click of 
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the mouse marks the start of the first line segment.  Thereafter, as 
the mouse is moved, each click of the mouse marks the end of 
the current segment and the start of a new segment.  A double 
click marks the end of the last segment and displays the final 
polyline.  

Free-hand Polyline :  To draw objects of type free-hand polyline.  
The line is defined by the mouse trace from the time the left 
button is pressed until it is released, which displays the final line.  

Angle :  To draw objects of type angle.  An angle is defined by 
three points specified by the first three clicks of the left mouse 
button.  The second click marks the vertex of the angle, while the 
first and third clicks mark points on the lines that form the angle 
when they meet at the vertex.  

Caliper :  To compute the distance between two points in the 
image.  Click on the first point; move the mouse to the second 
point and click, after which the final line is displayed.  

Delete selection :  To delete the selected objects.  Using the 
Selection  tool, select all objects you want to delete.  Then click 
the Delete selection  button.  The selected objects are deleted and 
the unselected objects remain. 

Keep selection :  Tool to keep the selected objects.  Using the 
Selection  tool, select all objects you want to keep.  Then click the 
Keep selection  button.  The selected objects remain while the 
unselected objects are deleted. 

Contextual menus of a measurements grid 
Various contextual menus are provided listing operations that affect 
the display of grid results in a column, in a row, or in a single cell.  
Each of these pop-up menus will display a subset of the nine 
operations listed in the menu to the right.  Activation of these menus 
depends on the mouse location when right-clicking.   
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Row Contextual Menus – There are two sets of 
row operations possible when the user right-
clicks on the index key column (first column).  
If the user first selects one or more rows and 
then right-clicks in the first column, the row pop-up menu displays 
four operations as shown in the menu to the right.  If no rows are 
selected when the user right-clicks in the first column, then only the 
Freeze and Unfreeze  operations are available.  

Deselect all objects :  Clears highlighting for all object rows.  

Freeze:  Scrolling is limited to those rows below the selected row 
and all other rows are frozen (i.e., always in view) until an 
Unfreeze  or another Freeze operation is applied.  

Unfreeze :  Scrolling is re-enabled for all rows.   

Delete:  Deletes all selected rows.  

Column Contextual Menus – There are three 
sets of column operations possible when the 
user right-clicks on a column heading (first 
row).  If the user first selects a column with 
scalar values and next right-clicks in the 
heading row, then a pop-up menu containing 
nine operations appears (see adjacent menu).  
If the user selects a column with vector values 
or selects more than one column, and next 
right-clicks in the heading row, then the pop-
up menu only contains the last five operations.  
If no columns are selected when the user right-clicks in the column 
heading row, then the pop-up menu only contains the last two 
operations.  

Following is a brief description of each of the operations listed in the 
contextual menus for columns (attribute measurements).  
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Ascending sort :  Sorts the rows such that measurement values are 
increasing from top to bottom.  

Descending sort :  Sorts the rows such that measurement values 
are decreasing from top to bottom.  

Default sort :  Sorts the rows such that index key values (in 
leftmost column) are increasing from top to bottom.  

Histogram :  Computes and displays the histogram of the 
measurement values in the selected column.  The column must 
contain only scalar values and exactly one column may be 
selected.  

Scatter Plot :  Computes and displays the scatter plot of the 
measurement values in the two selected columns.  The columns 
must contain only scalar values.  

Hide:  Hide all selected columns.  

Delete:  Delete all selected columns.  

Deselect all attributes :  Clears the highlighting for all attribute 
columns.  

Freeze:  Scrolling is limited to those columns to the right of the 
selected column and all other columns are frozen (i.e., always in 
view) until an Unfreeze  or another Freeze operation is applied. 

Unfreeze :  Scrolling is re-enabled for all columns.   

Cell Contextual Menu – Only one pop-up menu is 
available when the user right-clicks in a cell.  The 
operations in this menu are independent of any prior selection of a 
cell.  The reference cell, that was right-clicked, does not become a 
selected cell.  However, the reference cell’s grid location determines 
the row and column used in the Freeze view operation.  Following are 
descriptions for the two menu items. 
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Freeze view :  Scrolling of rows and columns is limited to those 
rows that are below the reference cell and those columns that are 
to the right of the reference cell.  All other rows and columns are 
frozen (i.e., always in view).  If a Freeze view operation is already 
in effect when the Freeze view  function is again applied, the 
frozen/unfrozen areas will be reoriented to the new reference 
cell.  

Unfreeze view :  Scrolling is re-enabled for all rows and columns.   

2.9.6 Report Generation Task 

The Report Generation  task provides an easy way to create a project 
report that can contain images, ObjectSets, Measurements grids, and 
histograms.  It also includes tools to copy Aphelion images and 
ObjectSets to the Windows clipboard for easy insertion into other 
documents.  This task provides a contextual toolbar, the Visualization 
window, and the Measurement grids. The contextual toolbar 
operations are described below.  

The report process uses an Excel macro, written in VBA (Visual 
Basic for Applications), that imports selected project data from 
Aphelion into an Excel Workbook that contains multiple worksheets 
of project imagery and data.  The macro can be found in the Excel file 
located at:  
<Aphelion Dev install dir>/bin/release/report_template.xls for Dev or 

 <Aphelion Lab install dir>/bin/release/report_template.xls for Lab. 

This macro can be edited by an Administrator to adapt it to the 
project’s specific needs.  It is a good idea to back up the file before 
modifying the macro. 

Report Generator :  To generate a project report.  Clicking this 
button causes the Excel macro to execute.  
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Note: Macro execution must be enabled in Excel.  To do this, open 
Excel and click on Tools� Macro� Security.  The medium security level 
will allow the Aphelion macro to execute.  

Copy whole image to clipboard :  To export the active image to the 
Windows clipboard.  

Copy whole image with ObjectSet to clipboard :  To export the 
active image and its ObjectSet displayed in the image overlay to 
the clipboard.  

Copy displayed part of image to clipboard :  To export the visible 
portion of the active image to the clipboard.  

Copy the displayed part of image with ObjectSet to clipboard :  To 
export the visible portion of the active image and the visible -
portion of its ObjectSet displayed in the image overlay to the 
clipboard.  

After exporting the active image with or without its image overlay 
ObjectSet to the Windows clipboard, the standard Windows tools can 
be used to paste the clipboard’s contents into a document created with 
MicrosoftÓ Word, Excel, PowerPoint, or other applications.  

2.9.7 Developer Task (only in Dev version) 

The Developer  task provides a wide range of functions to be applied to 
images and ObjectSets.  It also provides four scripting languages that 
enable easy development of image processing applications in the 
Aphelion environment. Once the Developer  task is selected, window D 
(see Figure 2.8-1) is initialized with four, stacked windows. Each 
window and its contextual toolbar is accessible by clicking on the 
window's tab located at the bottom of window D.  
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Functions Window – The 
selection and set up of an image 
processing or image analysis 
function is performed in this 
window (window D).  First, choose 
the function to be performed by 
selecting it from the Process menu 
or the Function drop-down list 
located in this window.  When a 
function is selected using the 
Process  menu (see page 40), then 
that function will automatically appear as the displayed entry from the 
Function drop-down list.  When a selected function has overloads (i.e., 
it has functional variations based on the type and number of its 
parameters), any of its overloads is selectable by means of a horizontal 
scroll window denoted by blue arrowheads pointing left or right. One 
can browse through the available overloads of this function by 
clicking on a blue arrowhead.  When a function has no overloads, the 
arrowheads are gray.  The first overload displayed for a function is the 
most common one (e.g., for Image Arithmetic Add , the first overload is 
the sum of two input images that generates an output image without 
controlling the sign or the overflow).  

To create a new image, choose <New Image> from the Output Image 
drop-down list and then enter the associated parameters. Click on the 

 icon located at the right of this dialog box to alter the image 
parameters (e.g., name, type, size).  

To rename an image, enter a 
new name in the Name dialog 
box. If the image name already 
exists, the string (1) will be 
added automatically to the 
name.  Pull-down the Pixel Data 
Type menu to choose the 
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desired data type (i.e., 8-bit unsigned, 16-bit signed, float 64). If 
necessary, choose between the 2D and 3D image alternative and then 
set the correct pixel counts for the image dimensions. There is usually 
no need to alter the image size. 

Note: The 3rd dimension is only available if the optional 3D Image 
Processing module is installed. 

The icon is displayed when a parameter value is invalid for the 
selected function cannot be applied to it. Hovering the cursor over the 
icon will display a warning message as a tooltip. 

The  icon identifies a parameter that has subparameters for which a 
graphical tool is provided to specify their values (e.g., defining a 
convolution kernel). Clicking on the icon displays the parameter's 
graphical tool (see APPENDIX IV:. Kernel and Structuring Element 
Editor). For the function Image®®®® Filtering ®®®® Convolve , a convolution 
kernel editor is displayed to facilitate entering values for the kernel 
name, size, and weight values. Use the Tab key to move through these 
subparameters.  Double-click on a cell to make it the origin of the 
kernel.  After the subparameter values have been set, click the OK 
button to save them and close the graphical tool.  Alternatively, click 
the Cancel  button to close the graphical tool without saving the 
subparameter values. 

After all of the parameters associated with the current function are 

specified, click the  button to execute the function. 

Macro Windows – Each of the three remaining windows in the 
window D stack hosts a macro programming environment for a 
scripting/macro language, one window each for BasicScript (a Visual 
Basic compatible language) and Python, and one window shared by 
Visual Basic and Visual C#. 

An Aphelion Dev work session can be recorded in a macro file using 
the BasicScript language, which is compatible with Visual Basic.  In 
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addition, Aphelion functions have been added to BasicScript's library 
to enrich the language with image processing and GUI functions.  
Python and Visual C# code can be written and executed in the 
Aphelion Dev environment, although it is not possible to record a 
work session in these two languages. 

Since a recorded macro file can be edited, debugged, and played using 
the contextual toolbar, it provides a convenient way for developing 
image-based applications.  Macros are created using BasicScript code 
and the Aphelion function commands.  One can construct a macro 
using the record capability or by typing code directly.  A BasicScript 
macro file has the extension .apm (stands for APhelion Macro). A 
Python macro file has the extension .py and a Visual C# macro file 
has a .cs extension. 

The Macro contextual toolbar includes the following functions:  
Run the macro 

Pause the execution 
Stop the execution 
Step into the code 

Step over the code 
Go to the end of the code 
Break point 
Watch point. Display the value of the variable 

Stack icon. Displays the stack of all the entry points 
Start Recording 
Stop Recording 

Cancel Recording 
Find 
Undo 

Redo 
Increase indentation 
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Decrease indentation 
Comment selected lines 

Uncomment selected lines 
Show/hide carriage return 

Only BasicScript macros can be recorded.  To record a macro, select 
the BasicScript tab in window D (if the window is empty, the tab will 
show Untitled.apm).  Then click on the Start Recording icon ( ) in 
the contextual Macro toolbar.  To stop the recording, click on the Stop 
Recording icon ( ). To abort a recording, click on the Abort 
Recording icon ( ). 

Note: All macros developed with version 3.2 of Aphelion can be 
executed in version 4.0 of Aphelion Dev after minor edits and 
modifications.  See section 10. Main Differences between Aphelion 
Developer 3.2 and Aphelion Dev 4 for the list of BasicScript functions 
that were available in version 3.2, but are not available in version 4.0.  

 

Tip: A macro will be easier to view if its window is undocked and 
then expanded to display full lines of code. To undock the Macro 
window, double-click on the associated tab or window banner. To 
redock the window, double-click on its banner.  Use the icons in the 
contextual toolbar to execute the code. For further details about 
window management, refer to section 2.8.1 Workspace and windows 
of this document.  

A contextual menu activated by right-clicking in the Macro window 
enables the user to perform certain actions relevant to the active tab.  
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Following below is the contextual menu for the BasicScript (*.apm) 
window:  

Create a new macro 
Open an existing macro 

Save a macro 

Find a string of characters 
Replace a string of characters 

Create a new dialog structure 

Edit an existing dialog structure 

Run the current macro 

Following below is the contextual menu for the Python (*.py) window: 

Create a new macro 

Open an existing macro 
Save a macro 

Find a string of characters 

Replace a string of characters 

Show line numbers 

Execute selected lines of code 
Execute the current line 
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Following below is the contextual menu for the Visual C# (*.cs) and 
Visual Basic (*.vb) window:  

Create a new macro 

Open an existing macro 
Save a macro 

Find a string of characters 
Replace a string of characters 

Display the line numbers 

Compile the current macro 

Run the current macro 

Note: A macro cannot be run in an undocked window.  To execute the 
macro, redock the Macro window by double-clicking its banner.  The 
window will return to window D and the contextual toolbar can then be 
used to control the macro's execution. 

When executing a macro that generates successive images, the images 
will be displayed as stacked images in window A, each with a tab 
containing its image's name.  In the figure below, the set of tabs named 
BloodCells, original, Image1*, Imag1 (2)*, Binary3*, Binary4*, and Result* 
were created by running a macro.  

The presence of an asterisk appended to an image name means the 
image has not been saved since it was last modified or is a new image. 
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During macro execution, images are not automatically displayed in the 
image window (window A); a specific function has to be called in the 
macro code to perform that task. The display function alternatives are: 

BasicScript: AphImgView 

Python: AphImages.Add 

Visual C#: app.Images.Add  

Visual Basic app.Images.Add  

Immediate and Output Windows 

 
While in the Developer  task mode, window B contains four stacked 
windows whose tabs show the names Gallery, Output, BasicScript 
Command, and Python Command. The Gallery window displays images 
generated by macros.  The other three windows are Command and 
Output windows.   

The Output window displays measurements and other data generated 
by macros. For example, if a Python macro executes a print function, 
the output of that print function is displayed in the Output window.  
Similarly, for a BasicScript macro, the output of the AphInfoWrite 
function is displayed in the Output window.   

The two remaining windows, BasicScript Command and Python Comand, 
are Immediate windows.  When a macro command is typed into an one 
of these windows, it is immediately executed upon typing of the Enter 
key.  For example, typing a print function followed by the Enter  key in 
the Python Comand window will result in the print results being 
immediately displayed in the Output window.  Similarly, typing an 
AphInfoWrite function followed by the Enter  key in the BasicScript 
Command window will cause its results to immediately display in the 
Output window. 
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The BasicScript Command window has two features that are not 
available in the Python Command window.   

1. The BasicScript Command window includes a command line dialog 
box at the bottom of the window. A function can be typed or 
pasted into the dialog box.  If the Enter  key is typed, the function 
is immediately executed, copied into the upper area of the 
window, and cleared from the dialog box. Functions can be 
copied or cut from the BasicScript window (window D) and pasted 
into the command line dialog box.   

2. The dialog box has an auto-complete feature that speeds up typing 
of a function's name.  When the first character of the function 
name is typed, a list appears containing all functions names 
beginning with the typed character.  As one types additional 
characters, the list is accordingly reduced to qualifying names.  If 
the user highlights a name on the list, that name is automatically 
copied into the dialog box.  At this point, the user enters the 
appropriate function parameters into the dialog box and presses 
the Enter  key. 
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3. TUTORIAL 

3.1 Multimedia demonstrations 

If you are new to Aphelion, you will find it helpful to play the 
multimedia demonstrations available on the Aphelion DVD in the 
Multimedia Demos foilder.  The demos show typical usage of the 
Aphelion software, from basic settings to report generation.  The 
demos can be found in the Demo Movies folder as .AVI files compatible 
with Windows Media Player software.  

3.2 Walk-through of an image processing and image 
analysis application 

If you are a new user and want to try out some of the basic tasks in 
Aphelion, such as opening an image and running a function, you can 
follow the tutorial below. 

Note:  We recommend that you read this section before using 
Aphelion on a regular basis, and refer to the online DevUserGuide or 
LabUserGuide, and Aphelion4 as needed. 

1. Select a task  
Each task has a specific work environment and purpose.  The 
Task toolbar, located by default along the left edge of the 
Aphelion graphical user interface, is used to select the task to be 
performed.  The user controls an Aphelion project by successively 
selecting the tasks, as needed, from Image Acquisition  to Report 
Generation .  For simple projects, the linear sequence of the tasks 
Image Acquisition  through Report Generation  may be sufficient.  
For more complex projects, the Developer  task (only available in 
the DEV version) provides an extensive set of additional image 
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and ObjectSet functions, as well as macro programming 
environments.  

2. Open or acquire an image to process 
There are two ways to select an image: 1) open an image stored 
on media or 2) capture an image with an attached imager (e.g., 
camera).  For this walk-through, we'll choose an example 
image from the hard drive.   On the Main toolbar, click the 
Open button. From the Open dialog box, double-click 
BloodCells.tif.  The image opens in the Visualization window. 

3. Adjust the display parameters for the image 

The following buttons  in the main toolbar 
are used to change the zooming factor and the area of the image to 
be displayed in the Visualization window. Experiment with these 
functions to learn how they work. Refer back to the zoom buttons 
discussion in section 2.8.4. 

4. Extract blobs in an image 
Click  button to select the Object Extraction  Task.  In the Object 
Extraction window, click the Back button until you are at the first 
panel (Back button becomes inactive). In the first panel, select the 
Green channel, then click Next. In the second panel, unselect 
Apply Filter and then select Threshold, Automatic threshold 
computation, and Select dark objects.  

As you made changes to these parameters, you could observe the 
consequences of those changes in the Preview window. Remember 
that you can also change what area of the image is previewed by 
modifying the cyan rectangle in the Visualization window. Click 
Next. 

At the third panel, begin by visually inspecting the image in the 
Visualization window.  Be sure you see the entire image by clicking 
on the Fit to Window icon or zooming out so the image frame is 
visible. Determine if any objects have holes and if any objects are 
touching (clustered).   
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·  If no objects are touching and none have holes, clear the first 
three checkboxes.  

·  If no objects are touching and some have holes, select only the 
Fill holes option.   

·  If some objects are touching, but none have holes, then select 
the Split touching objects (before hole filling) option.    

·  If some objects are touching and some have holes, then select 
the Fill holes and the Split touching objects (after hole filling) 
options. 

For the BloodCells image, select the options for Fill holes and Split 
touching objects (after hole filling). 

When an object is touching the image frame, an object processing 
function will assume where the frame touching the object is 
actually part of the object's boundary. Such partial objects will 
bias computation of global measurements (i.e., where all objects 
are aggregated as a single object).  In such cases, the Remove 
objects touching image frame option should be selected. Be aware 
that there can be cases where all objects are touching the image 
frame. In such cases, the function would eliminate all of the 
objects. The use of this function will require thoughtful 
consideration of the image contents and the analysis goals.  For 
our example, select this option. 

The last checkbox is Filter objects on . For this tutorial, we will not 
use this function. 

Finally click the Apply  button to apply all of the selected 
extraction processes to the entire image. All of the extracted 
objects are now outlined in the Visualization window. Sometimes it 
will be necessary to experiment with the object extraction 
parameters to achieve an acceptable extraction. 

5. Edit the result of the Extraction Task 
After completion of the Object Extraction  task, it may be useful to 
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edit its results.  To begin editing, click on the  button. Note 
that the object outlines are now filled in, forming a red mask over 
the underlying image pixels.  Those pixels that are not part of an 
object are still visible. To become familiar with the drawing tools, 
do the following: 

·  Find an object a hole and fill in the hole.  
·  Join two neighboring objects to make a single object. 

·  Split a large object into two separate objects. 
·  Smooth out the edges of an object. 

Try some of your own ideas using , . , , , . 

Remember, the Undo  button  (see Contextual toolbar) cancels 
only the last editing action and the Redo button  (see Contextual 
toolbar) cancels only the last undo action.   

6. Compute measurements 

Click  to select the Measurements  task.  Click  on the 
Contextual toolbar:.  Individual measurements for each object will 
be computed and entered into the Object Measurements grid.  Next, 

click  on the Contextual toolbar.  The Global Object 
Measurements grid will become active and the global 
measurements will be computed and entered into this grid.  

Use one of the four shape tools among closed shape, open shape, 
caliper, and angle, to draw shapes in the object overlay that will 
provide measurements you feel will help achieve your analysis 
goals.  These Interactive measurements will supplement the 
Individual and Global measurements you previously computed. 
Draw at least one of each shape type, and then click  to 
compute the measurements associated with each of the drawn 
shapes.  In the Interactive Shape Measurements grid, review the 
computed results to understand how using the interactive shapes 
tools can provide useful, supplemental information. 
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Note:  While interactive measurement shapes are drawn in the 
object overlay, they are special purpose objects that are not fully 
compatible with objects created with the Object Extraction  and 
Object Editing  tasks.  These shape objects cannot be combined in any 
way with the other object types.  The only ObjectSet functions that 
can be applied to shape objects are the ObjectSet� Utility functions.   

7. Generate the analysis report 
First, be sure the computer you are using has Microsoft Excel 
installed. Next, be sure you have selected an image and created an 
ObjectSet and some measurement shapes for it, and that you have 
computed measurements for the three measurement grids. Click to 
select the Report Generation  task.  Next, click  on the 
contextual toolbar.  When the macro security warning message 
appears, select Enable Macros.  The report is then quickly created 
as an Excel compatible file.  

The contextual toolbar provides other buttons that enable you to 
copy to the Windows clipboard either the full, original image or 
that image with its object overlay, or a zoomed in area of the 
image or of the image with its object overlay. The copied image 
can be pasted into the report just generated or into a separate 
document.  Experiment with these tools to customize your report.  
Remember, you can customize the Excel macro and the Excel 
template used by the Report Generator . 

8. Save images and ObjectSets 
Before closing a window containing images or ObjectSet files 
that have not been saved since being created or last modified, 
Aphelion Lab and Dev asks the user if the files should be saved. 
Select the save option you prefer. Remember, you may save 
image or ObjectSet files at any time using Files on the Main menu.  
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3.3 Interactive Analysis Tools (Dev only) 

3.3.1 Intensity Profile 

1. Draw a line profile and display the associated chart 
Enable the Profile tool by clicking on the Profile  button ( ) on 
the Main toolbar. Next, click the arrow on the Shape button to 
select a shape drawing tool. Since an intensity profile is always 
taken along a straight line, select VerticalLine ( ). Create a vertical 
line profile by clicking on a point in the image through which you 
want the vertical profile to be taken.  A vertical line is drawn and 
the intensity profile along that line is then displayed in the Chart 
window (window E).   

2. Select and move the line 
Make sure the Select tool is active (button outlined in blue). If 
it is not, click on it now. Any number of graphic overlays in the 
Visualization window can now be selected and moved.  Select the 
line drawn in the previous step and move it.  Note that the profile 
chart is updated in real-time to show the intensity profile along the 
moving line.  

3. Delete the selected line 
Using the Select  tool ( ), click on the line to select it. Next, 
click Delete Selection  button ( ).  The line is deleted and the 
profile chart is cleared.   

3.3.2 Histogram 

1. Draw a shape and display the histogram chart 
Click the Histogram  ( ) button to select the histogram tool, and 
then click the arrow on the Shape button to select a shape drawing 
tool. While any closed shape can be used, choose the Rectangle 
( ).  In the image, click and hold down the left mouse button 
while you move the mouse to draw a rectangle. When you release 
the left mouse button, the rectangle is completed and the intensity 
histogram is displayed in the Chart window.   
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2. Select, move, and resize the rectangle 
Make sure the Select  tool ( ) is active (button outlined in blue). 
If it is not, click on it now. Any number of graphic overlays in the 
Visualization window can now be selected and moved.  Select the 
rectangle drawn in the previous step to cause its handles to 
appear. With the mouse cursor positioned on any one of the 
handles, click and hold down the left mouse button and move the 
mouse to resize the rectangle. Release the mouse button to 
complete the resizing. To move the rectangle, select it and move 
the mouse cursor to the rectangle's interior.  Click and hold down 
the left mouse button while you drag the rectangle, releasing the 
mouse button when the rectangle is at the desired location.  Note 
that the histogram is updated in real-time as the rectangle is 
resized or moved.   

3. Delete the selected graphic overlay 
Using the Select  tool ( ), click on the rectangle to select it. 
Next, click Delete Selection  button ( ).  The line is deleted and 
the histogram chart is cleared.   

Note: The conversion of one or more objects of an ObjectSet into 
multiple ROIs can be done by calling C# code. Take a look at the 
macro RoiProcess.apm in the Macro 40-32 macro folder to find the 
syntax. This folder can be found at:  

<Dev Installation Path>\Aphelion 4.x.y\Dev/Macros 32-40\Clocks.apm 
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3.4 Using Developer functions & macros (Dev only) 

3.4.1 Select and run  a function 

1. Accessing the Developer Task 

Click on the Developer  task ( ) on the Task toolbar. The 
Developer  task can also be accessed by selecting a function from 
the Process  menu on the Main menu.  

2. Select the function to run 
If you did not select a function in the first step, select now a 
function from the Process  menu.  Alternatively, select the Function 
tab of the window D and use the Function drop-down list that 
appears near the top of the window.  For example, from the 
Process  menu select Images® Utility® ExtractBand.  Using the 
Function drop-down list, select Image.Utility.ExtractBand entry. 

3. View the online Help for the selected function 
Click the F1 key in the Function window to display the Help topic 
for the selected function ExtractBand. 

4. Specify the function parameters, including the input and 
output images. 
If you haven't already done so, open the BloodCells.tif image found 
at <Dev Installation Path>\Aphelion 4.x.y\Dev\Images\. Then, click the 
Input image  button in the Functions window and select BloodCells 
from the displayed list.  Then click the Output image  button and 
select <New image>.  In this case, Aphelion Dev will automatically 
define the data type and the size of the output image depending on 
the function executed. Finally, change the band value from 0 to 1 
by clicking on the appropriate arrowhead (0 = Red, 1 = Green, 2 = 
Blue). 

5. Run the function 
Click  to run the function.  Observe that the extracted 
green band appears as a new image in the Image Gallery in window 
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B with the name Image #. 

Note: The  button will be disabled ( ) if any 
parameter is not correctly specified. The  icon is displayed at the 
right of a parameter that is not properly specified. Position the mouse 
cursor onto this icon and a tooltip explaning the error will pop up.  

3.5 Load and run a BasicScript macro 

1. Load an Aphelion macro  
Aphelion Dev supports programming of macros in four different 
languages: BasicScript (unique macro language used in Aphelion 
3.x), Python, Visual Basic, and Visual C#.  Click on the window 
D tab (<MacroName>.apm). Load the BasicScript macro 
Ceramic.apm by right-clicking in the BasicScript programming 
window and selecting Load… from the contextual menu.  
Windows File Explorer will open.  Navigate to:  

C<Aphelion Installation path>\Macros\BasicScript\ 

and then select the Ceramic.apm file. The file opens in the 
programming window and the file name appears in the window's 
banner.  

Note: The macro programming window can be undocked by double-
clicking its tab.  This window becomes a floating window.  It can be 
resized and moved to any location so the macro code can be more 
easily read and edited.  To redock the window, double-click on its 
banner.  

2. Run the macro 
Click  to run the Ceramic.apm macro loaded into the 
programming window.  You will see the macro processing as the 
intermediate images appear in the Visualization window. The final 
image shows the fiber ends outlined in yellow. You can also see 
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that the macro excluded fibers touching the window's frame. Each 
of the intermediate images can be viewed in the Visualization 
window by clicking on its tab at the bottom of the window. The 
intermediate images are also viewable in the Image Gallery.  

Run the macro again, but use the Step Into  button ( ) to see the 
macro executed line-by-line. In this case, the macro can be 
stopped before reaching its end by clicking the Stop  button ( ).  

Note: If the Macro window is undocked, double-clickinstead of a 
single click to run the macro.  

3. Record a new macro 
Only BasicScript macros can be recorded. Record a simple 
macro.  Begin by selecting the BasicScript tab located at the 
bottom of window D. If macro code already exists in the window, it 
must be removed first. To do this, right click in the window and 
select New from the drop-down menu.  A window appears asking 
if you want to save the macro. Once you have disposed of the 
macro, click on the Start Recording  button in the Contextual 
toolbar. Now perform the following steps: 

a. Load (open) the BloodCells.tif image.  
b. Click on window D's Functions tab.  
c. Select the function: Image.Utility.ExtractBand. 
d. Set Input Image to:  BloodCells 

e. Set Output Image to: New Image 
f. Set Band to: 0 
g. Click Apply  (Note name of resulting image, e.g., Image 1) 

h. Set Output Image to: New Image  
i. Set Band to: 1 
j. Click Apply  (Note name of resulting image, e.g., Image 2) 

k. Select the function: Image.Arithmetic.Subtract. 
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l. Set Input Image 1 to:  BloodCells.) 
m.  Set Input Image 2 to:  Image 1 (Result of step g.) 

n. Set Output Image to: New Image  
o. Click Apply  (Note name of resulting image, e.g., Image 3) 
p. Set Input Image 2 to:  Image 2 (Result of step j.) 

q. Set Output Image to: New Image  
r. Click Apply  (Note name of resulting image, e.g., Image 4) 
s. Click on the BasicScript tab to switch to the macro code. 

t. Click on Stop Recording . 
Now, run the macro you just created by clicking on the Run 
button. 

Your macro should have extracted the red and green bands from 
the BloodCells image.  Then it subtracted those two bands from 
the BloodCells image and created a new image made from 
subtracting the red and green bands from the BloodCells image.  
The last image should be the blue band of the BloodCells image. 

3.6 Basic knowledge in image processing & analysis 

3.6.1 Processing Images 

This section describes how to process and enhance images. 

Filtering to remove gray level noise 
Gray level noise is characterized by varying pixel values.  This noise 
can be random or regular.  Any filtering function will affect pixel 
values and will usually remove any type of noise in an image. 

Linear or Convolution Filters 
Linear filters are the most basic of image processing tools.  Depending 
on the kernel passed to Images® Filtering® Convolve, you can apply a 
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low-pass filter or a high-pass filter to an image.  For removing random 
gray level noise, use one of the low-pass filters available in Aphelion 
Dev, such as Images® Filtering® Box, Images® Filtering® Gaussian, or 
select the LowPass5 predefined kernel in the Convolve function. For 
enhancing object boundaries in an image, use a high-pass filter. 

Non-linear Filters 
Non-linear filters are filters whose output is not proportional to the 
input.  For example, smoothing by averaging is linear, while median 
smoothing is not.  An example of a non-linear filter in Aphelion is 
Images® Filtering® Median.  This function replaces the central pixel with 
the median, or middle, value when all the neighborhood values are 
ordered from lowest to highest.  As with the linear low-pass filters, a 
larger neighborhood results in a more uniform output image. 

Frequency Filters 
Frequency filters are useful when you have predictable gray scale 
noise.  You can run Images® Frequency® FFT to view the power 
spectrum of the image.  If you see well-defined clusters that are not 
near the center of the power spectrum, these may be noise that can be 
removed with a frequency filtering function such as Images®  
Frequency® RectangularFilter. 

After filtering the power spectrum image, use the 
Images® Frequency® InverseFFT  function to recreate the gray scale 
image. 

The four bands of a frequency image are viewed using the 
Images® Math® RealPart | ImaginaryPart | Magnitude | Phase. 

Filtering to remove spatial noise 
Some noise is spatial rather than gray level. This noise is characterized 
by roughness along the boundaries of objects, or holes within objects.  
The morphological functions can be very effective at cleaning up this 
type of noise.  For instance, the function Images® Morphology®  
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OpeningClosing® Open can be applied to a binary, gray scale, or color 
image in order to remove boundary roughness from bright objects. 
The function Images®  Morphology® OpeningClosing® Close can be used 
to fill in holes in objects. 

Other Image Processing functions 
The above functions provide an introduction to just a few image 
processing groupings in Dev's function library.  Following are 
additional examples of image processing function groups in Dev: 

·  Arithmetic/Logic (Add, MultiplyConstant, And) 

·  EdgeDetection (SobelEdges) 

·  Geometry (Rotate, Scale) 

·  Utility (Copy, ExtractBand) 

3.6.2 Extracting and Analyzing Objects from Images 

This section describes how to use Dev to measure objects in images. 

Global Measurements 
Global measurements are those computed directly on the entire image.  
For instance, given a binary image, such as an image generated by a 
simple threshold operation (Images®  Segmentation® Threshold) (i.e., 
each pixel is either in the foreground or the background), one can 
compute the number of foreground pixels as the area of the image. 
This measurement is computed by Images® Measurements® Area.  
Given a gray scale image, one can compute the sum of the image's 
pixel intensity values as the volume of the image using 
Images® Measurements® Volume.   

Segmentation 
One is often interested in individual objects in an image, rather than 
characteristics of the overall image.  Aphelion allows you to define 
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individual objects using either the processes found in the Object 
Extraction  and Object Editing  tasks, or the segmentation functions (i.e., 
Images® Segmentation group) found in the Developer  task.  

Regions are the most common object representation.  A region is a set 
of connected pixels (i.e., each pixel is a neighbor of at least one pixel 
in the same region) stored in a bitmap representation.  With the 
Developer  task, the most basic way to generate regions is to threshold 
the image using ObjectSets® Regions® Segmentation® Threshold.  This 
threshold function is manual in that one must specify the threshold 
interval (i.e., upper and lower limits).  The resulting regions (i.e., 
ObjectSet) can then be displayed in the image overlay by right 
clicking the ObjectSet thumbnail in the ObjectSet Gallery, followed by 
clicking Show® Region.  

There are also a number of automatic segmentation operators, such as 
EntropyThreshold in the same function group.  

If the image is already segmented as a binary image, then it can be 
converted into a set of Regions using the ObjectSets® Regions®  
Segmentation® Clusters function. 

Tip: All Aphelion region segmentation functions have two versions, 
one that generates an ObjectSet and one that generates a binary or 
region label image.  For example, the two Clusters functions can be 
found as follows:  
   For an ObjectSet:  ObjectSets® Regions® Generation® Clusters 

   For a binary image:   Images® Segmentation® Clusters 

Many other object representations are available in Dev.  The 
following list gives example functions for some object types: 

·  Chains (ObjectSets® Chains® Generation® EdgelsToChains) 

·  Edgels (ObjectSets® Edgels® Generation® EdgesToEdgel) 

·  Lines (ObjectSets® Lines® Generation® RegionLineFit) 
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·  Polygons (ObjectSets® Polygons® Generation® ConvexHull) 

Object Measurements 
Object measurements are functions that calculate the value of object 
attributes (e.g., length, area, angle) and the attributes possible depend 
on the object type (e.g., line, region, chain).  Typically, measurements 
are computed in order to filter, classify, or quantify objects found in 
an image.  Aphelion contains powerful functions for computing and 
visualizing object measurements. 

ObjectSets 
An ObjectSet is a group of objects derived from a specific source 
image and saved together in a special file format (.aso).  This file is 
essentially a database structured similarly to a spreadsheet.  Each row 
corresponds to a specific object in the ObjectSet and each column 
contains the measurement values for a specfic attribute of the objects 
in the ObjectSet.  However, this database file. is much more than a 
spreadsheet because it is specifically designed to allow efficient 
addition and deletion of objects and measurements, and for spatial 
access to an ObjectSet file's data. 

There are a number of ObjectSet utility functions, including these 
examples: 

·  ObjectSets® Utility® Append|Copy|Merge|ToImage  

·  ObjectSets® Filtering® Filter 

You can load and save ObjectSets using the menu entries in the File 
menu. 

Tip:   While version 4.0 of Aphelion has its own ObjectSet file format 
called AphelionSerialObjects (.aso), its ObjectSet access fucntion are 
also backwards compatible with the Aphelion 3.2 file format (.tks) 
and the KBVision™ file format (TokenSetObjects, .tso). . The .aso 
format supports new attribute types and very large images since image 
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coordinates are now defined as 32 bit variables. The .aso format 
should be used instead of the old .tks format. 

Example: Producing an Aphelion ObjectSet 
This example describes how to start with an image and produce object 
measurements in a grid. 

1. Open the image you want to work with. 

2. Select the function ObjectSets® Regions® Generation® Threshold. 

3. Specify the parameters for the function. 

·  Click the input icon, and select the input image from the pull-
down list. 

·  Select New ObjectSet in the Output ObjectSet field. 

·  For a color image, select the desired color band. 

·  Slide the Low and High threshold sliders until the desired 
objects are outlined in red in the image overlay. The preview 
of the threshold is only available if the image is monochrome. 

4. Click  to execute the function. 

1. A new ObjectSet is created and appears in the ObjectSet gallery. 
Right-click on the ObjectSet thumbnail in the gallery to open a 
drop-down menu.  Choose either to display the ObjectSet in the 
image overlay by selecting Show® Regions, or to display a grid in 
window B that lists values for each objects area and bounding 
rectangle coordinates by selecting Show Grid (see section 2.8.9). 

Grids 
Results from an object analysis are displayed in an Aphelion grid.  
When the Measurements  task is used to compute object attribute 
values for extracted objects, then the Object measurements grid is 
enabled in window B and will display the ObjectSets data.  If the 
ObjectSet is generated in the Developer  task, then the Show Grid 
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function (accessible by right clicking the ObjectSet thumbnail in the 
ObjectSet Gallery) is used to display the ObjectSet's grid in window B.  
By default, this grid displays each object's area (i.e., pixel count) and 
the coordinates for each object's minimum bounding rectangle. 
Clicking on the Show Grid function causes computation of the 
ObjectSet's default attributes. 

Tip:  Each object representation can be converted into a region using 
ObjectSets® Utility® ToImage. This function affects the value of an 
attribute to each region of an ObjectSet.  

Other Object Processing Functions 
The above sections are just an introduction to the object function 
libraries in Aphelion.  To view the highest grouping level of ObjectSet 
functions go to the Main menubar and click on Process ®®®® ObjectSets .  
Click through each entry in the menu to become more familiar with 
the functions available to extract, display, and compute measurements 
for objects. 
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4. LIST OF MEASUREMENTS 

4.1 Global Measurements 

Global measurements are measurements computed on an entire image.  
As such, these measurements are applied to all pixels in an image or to 
the aggregate of all pixels in an ObjectSet.  The results are displayed 
in the Global measurements grid.  This grid has only one row and it 
corresponds to an entire image or ObjectSet, and one column for each 
measurement calculated for that image or ObjectSet.   

Note:  Pixel intensity values are computed and displayed based on the 
number of intensity channels in the image: one value for gray scale 
images and three values for color images (e.g., red, green, blue 
channels).  For color images, channel results are specific to the 
channel.  For example, Pixel Intensity Minimum will display as [IRed, 
IBlue, IGreen], where IRed is the lowest intensity value found in the red 
channel and is independent of the blue and green channels, and 
similarly for IBlue and IGreen. 

4.1.1 List of Global Measurements 

Statistical Measurements (based on pixel intensities) 

Minimum :  An image’s lowest pixel intensity value.  

Maximum:  An image’s highest pixel intensity value.  

Mean:  An image’s mean pixel intensity value.  

Standard Deviation:  An image’s standard deviation of pixel 
intensities.  

Skewness:  An image’s centered moment of order 3 of pixel 
intensities.  
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Kurtosis:  An image’s centered moment of order 4 of pixel 
intensities.  

Area Measurement 

FractionOfSurfaceArea:  Aggregate area of the objects in an 
ObjectSet divided by the area of the image from which the 
ObjectSet was extracted.  This measurement is sometimes 
referred to as Specific Area.  

4.2 Object Measurements 

Object measurements are measurements computed for each object in 
an ObjectSet, in contrast to global measurements which are computed 
for the whole image (i.e., all pixels).  Object measurements that can be 
computed depend on the object type and on the list of measurements 
enabled by the Administrator (see section 2.8.3 Menu Bar-Settings 
Menu).  

4.2.1 Object types 

Aphelion can generate the following object types:  

Surface Object Types: 

Bitmap:  An object having irregular shape (e.g., a blob) generated 
by the Object Extraction  or the Developer  tasks.  

Ellipse and Circle:  Object with an elliptic shape.  

Polygon:  Object with a polygonal contour (i.e., comprised of 
closed, connected line segments).  A polygon can have a regular 
shape (e.g., square, parallelogram) or be irregular.  

Rectangle:  Object with a rectangular shape and also qualifies as 
a polygon  

Line Object Types: 

Line:  A single line segment connecting two pixels as the 
extremities of the line segment.  
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Chain:  A set of two or more line segments (i.e., straight lines) 
connected end-to-end.  

Point:  Line of length equal to one pixel.  

4.2.2 List of Object Measurements 

When computed, the following measurements are displayed either in 
the Interactive Measurements grid or Objects Measurements grid for all 
objects in the active ObjectSet.  Please see Section 
2.9.5 Measurements Task for an explanation of this feature.  

Statistical Measurements  

Statistical measurements can be computed on all object types.  

Minimum :  An object’s lowest pixel intensity value.  

Maximum:  An object’s highest pixel intensity value.  

Mean:  An object’s mean pixel intensity value.  

StandardDeviation:  An object’s standard deviation of pixel 
intensities.  

Skewness:  An object’s centered moment of order 3 of pixel 
intensities.  

Kurtosis:  An object’s centered moment of order 4 of pixel 
intensities.  

Size and Shape Measurements 
These measurements can be applied to any object type except points: 

PixelCount:  Number of pixels comprising an object.  

Height:  The difference between the uppermost Y coordinate of 
an object and its lowermost Y coordinate, plus one.  This value is 
expressed in calibrated units.  

Width :  The difference between the rightmost X coordinate of 
an object and its leftmost X coordinate, plus one.  This value 
is expressed in calibrated units.  
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NumberOfBlobs:  The number of 4-connected components in an 
object.   

Centroid:  The average location of all the pixels in an object, 
expressed as an x,y coordinate pair (i.e., center of mass of the 
object).  For some objects, the Centroid can lie outside the object.  

MajorAxis :  The angle in radians from the X axis of the major 
axis of inertia.  This object attribute provides the main orientation 
of the object relative to the X axis.  The range of the Major Axis 
values lies between -p/2 and +p/2.  

Important notes:  a.) In Aphelion, clockwise angle values are 
positive since the Y axis is pointing down.  B.) All angular 
measurements are expressed in radian units (e.g., p/2 radians) unless 
specified otherwise in the text (90 degrees).  

LogOfHeightToWidth :  log10(Height/Width).  

The following measurements apply only to line objects (i.e., objects of 
type Line and objects of type Chain):  

Curvature:  Mean of the inverse of the curvature radii for all 
the points on the chain/line of an object, divided by the 
object’s PixelCount.  A curvature radius value equals the 
length of the line that connects a point on a line or chain to the 
X,Y axes origin (point 0,0).  The Curvature attribute 
computes a value using all possible radii for a chain.  

Length:  Number of pixels comprising a line object in 4-
connectivity expressed in calibrated units.  

Angle:  Angle (in radians) between the two first lines.  The 
second point of the chain is the vertex of the angle.  The range 
of the Angle values lies between -p and +p.  
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The following measurements apply only to objects of type line (i.e., 
straight line comprised of a single line segment):  

MiddlePoint:  Middle pixel of a line object type, defined in 
pixels.  

Rho:  Perpendicular distance between a line object type and the 
image origin (0,0), expressed in calibrated units.  

Theta:  Angle formed with the X axis by a line drawn from the 
image origin (0,0) perpendicular to a line object type (Figure 
4.2-1), expressed in radians.  The range of the Theta values lies 
between -p and +p.  

 
Figure 4.2-1: Attributes of type Line object (not type Chain). 

Theta2:  Angle between a line object type and the X axis 
(Figure 4.2-1), expressed in radians.  The range of the Theta2 
values lies between -p and +p.  

MinAbscissa:  Distance between the image origin (0,0) and 
the closest extremity of a line object type.  See Min T in 
Figure 4.2-1.  This distance is expressed in calibrated units.  
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MaxAbscissa:  Distance between the image origin (0,0) and 
the furthest extremity of a line object type.  See Max T in 
Figure 4.2-1.  This distance is expressed in calibrated units.  

For surface (2D) objects: 

BRFillRatio :  Ratio between the Area of an object and the 
Area of its bounding rectangle.  The bounding rectangle has 
the same orientation as the X,Y coordinate system of the 
image.  

Perimeter:  An estimated value of an object’s perimeter based on 
the number of 4-connectivity adjacent pixels along the object’s 
boundary.  This measure is expressed in calibrated units.  

CroftonPerimeter:  An estimated value of an object’s perimeter 
based on a more complex analysis than 4-conncectivity.  This 
analysis results in a more accurate perimeter estimate for most 
cases.  This measure is expressed in calibrated units.  

Help: CroftonPerimeter gives a more accurate estimate of an object’s 
Euclidean (i.e., true) perimeter and is less sensitive than Perimeter to 
the object’s orientation.  

Compactness:  An object attribute that is equal to 
16.Area/Perimeter2.  It is equal to 1 for a square object oriented 
along the X,Y axes and approaches zero for irregular or long and 
thin objects.  

PerimeterRatio:  Ratio between the perimeter of an object and 
the perimeter of its bounding rectangle, where the latter is 
oriented along the X,Y axes.  The perimeter measure used for 
this ratio is Perimeter as described above.  

NumberOfHoles:  Number of holes in an object. A hole is one 
or more connected background pixels fully contained within 
an object.  
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Area:  The area of an object, expressed in calibrated units.  

Elongation:  The absolute value of the difference between the 
inertias of the major and the minor axes, divided by the sum of 
these inertias.  The minor axis is defined as the perpendicular axis 
to the major axis.  This measure is zero for a circle and 
approaches 1 for a long and narrow ellipse.  

Circularity :  For a given object, this attribute is equal to 
4p.Area/CroftonPerimeter2.  It is equal to 1 for a circle and close 
to zero for a thin and long object.  

Intercepts:  Number of transitions from the background to the 
object in the 0°, 45°, 90° and 135° directions.   

EquivalentDiameter:  Gives the diameter of the circle whose 
area is equal to the area of the object, expressed in calibrated 
units.  

EquivalentDiameterP:  Gives the diameter of a circle whose 
perimeter equals the perimeter of the object, expressed in 
calibrated units.  

PerimeterVariation:  The sum of the direction changes 
between boundary pixels, where a 45-degree change equals 1, 
a 90-degree change 2, and a 135-degree change 3.  

Convexity:  This attribute is equal to the area of an object 
divided by the area of its convex hull (see following Help).  

Help: A convex hull is the smallest shape that can completely contain 
an object such that for any straight line segment connecting two points 
on the convex hull’s boundary, the entire line segment is contained 
inside the convex hull.  

ConvexMinAngle:  The minimum of the angles formed by the 
adjacent pairs of line segments that comprise the polygonal 
boundary of an object, given in radians.  
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ConvexArea:  Area of the convex hull of an object.  
ConvexArea is always greater than or equal to Area.  This 
measure is expressed in calibrated units.  

ConvexPerimeter:  Perimeter of the convex hull of an object 
using the Perimeter measure and 
expressed in calibrated units.  

SymmetryMeanDifference:  Mean 
of the absolute values of the length 
difference between the centroid and 
two opposite boundary points of an 
object (see Figure 4.2-2).  This 
shape attribute is given in calibrated 
units.  With N equal to the number 
of boundary points divided by two, 
the measurement’s formula is:  
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Note:  SymmetryMeanDifference is not computed when the centroid 
is outside the object, as one of the extremity may be undefined.  

 

Figure 4.2-2 
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Help:  The Feret Diameter is an important concept in image analysis.  
It is a line segment that is formed by the orthogonal projections of an 
object’s boundary pixels onto a line of specified angle.  Figure 4.2-3 
provides a graphical depiction of a Feret Diameter.   

Feret.Diameters:  The 
set of projection 
lengths (i.e., Feret 
Diameters) derived 
from an object, where 
the angle of each 
projection is n.� q, with 
n ranging from 0 to 89 
and � q is equal to p/90.  
The Feret diameters are 
expressed in calibrated units.  

Feret.Max:  Maximum Feret Diameter in an object’s set of 
Feret Diameters.  

Feret.Max.Theta:  The angle of the Maximum Feret Diameter 
(Feret.Max) for an object, expressed in radians.  The range of 
the Feret.Max.Theta values lies between -p/2 and +p/2.  

Feret.Min:  Minimum Feret diameter in an object’s set of 
Feret.Diameters.  

Feret.Min.Theta:  The angle of the Minimum Feret Diameter 
(Feret.Min) for an object, expressed in radians. The range of 
the Feret.Min.Theta values lies between -p/2 and +p/2.  

Feret.Mean:  Mean of the Feret Diameters of an object.  

Feret.MinMaxRatio :  Ratio between the minimum and the 
maximum Feret diameters for an object.  This ratio is equal to 
1 for a circle, is less than 1 for an elongated object, and equals 
zero for a straight line.  

Figure 4.2-3: Feret Diameter for angle �  
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Feret.Elongation1:  This attribute is the ratio computed as the 
Feret diameter that is perpendicular with the Feret.Max 
diameter divided by the Feret.Max diameter.  

Feret.Elongation2:  This attribute is the ratio computed as the 
Feret.Min diameter divided by the Feret diameter that is 
perpendicular with the Feret.Min diameter.  

Feret.PentlandSphericity:  Equal to 4.Area/(p.Feret.Max2) for 
an object.  This attribute is similar to the Circularity attribute with 
the Feret.Max replacing the CroftonPerimeter.  

Help:  MBR stands for Minimum Bounding Rectangle.  It is the 
smallest rectangle whose area wholly contains an object (i.e., 
minimizing the following formula):   

Feret.Diameters(q) ´  Feret.Diameters(q+p/2). 

The MBR is usually not parallel to the X,Y image axes. 

MBR.Height:  Length of the smallest side of the Minimum 
Bounding Rectangle (see Figure 4.2-4) of an object, expressed 
in calibrated units.   

MBR.Width : Length of the largest side of the Minimum 
Bounding Rectangle (see Figure 4.2-4) of an object, expressed 
in calibrated units.   

MBR.Polygon:  List of an MBR’s corner points as x,y 
coordinates.   

MBR.Area:  Area of the MBR, expressed in calibrated units.  

MBR.Perimeter:  Perimeter of the MBR, expressed in 
calibrated units.  

MBR.HeightWidthRatio :  Ratio between MBR.Height and 
MBR.Width.  
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MBR.Theta:  Angle of the largest side of the MBR (labeled as 
MBR.Width in Figure 4.2-4). This angle is expressed in 
radians.  The range of the MBR.Theta values lies between -p/2 
and +p/2.  

MBR.Center:  Coordinates of the center of the MBR.  

MBR.FillRatio :  Ratio between the area of an object (Area) 
and the area of its MBR (MBR.Area).  

 

Tip:  MBR.FillRatio is an object shape attribute independent of the 
object’s orientation.  It is not the case of the attribute BRFillRatio.  So 
it is better to use the attribute MBR.FillRatio instead of BRFillRatio to 
discriminate objects based on their shape.  

For Polygon objects:  

PolygonArea:  Area of a polygon, expressed in calibrated 
units.  

Figure 4.2-4: Minimum bounding rectangle 
measurements 
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5. LIST OF FUNCTIONS (Dev and SDK only) 

5.1 Images 

5.1.1 Arithmetic 

Abs computes the absolute value of pixel 
values of an image 

Add adds two images together 

Blend performs an alpha blending combination 
of two images 

Divide divides two images together 

Invert inverts the pixel values of an image 

LinearScale maps image values using a linear ramp 
function 

Maximum returns the pixel-by-pixel maximum of 
two images 

Minimum returns the pixel-by-pixel minimum of two 
images 

Multiply multiplies two images together 

Subtract subtracts two images 
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5.1.2 Color 

Utility 

ExcessRGB computes a set of excess color images 
from RGB images 

ExpandRGB converts a one band image with a look up 
table into an color image (RGB image) 

5.1.3 Edge Detection 

CannyDericheEdges performs a Canny-Deriche edge detection 
on the input image 

EdgesThin performs edge thinning by suppression of 
non-maximal magnitude edge values in a 
local neighborhood 

MorphoGradient performs morphological edge detection by 
subtracting the eroded image from the 
dilated image 

PrewittEdges produces edges at every pixel where the 
gradient magnitude is at least as great as 
the magnitudeThreshold 

RidgeValleyEdges detects ridge & valley edges for a given 
input image 

RobertsEdges applies two 2x2 kernels over the input 
image: along the NW-SE diagonal & 
along the SW-NE diagonal 

SobelEdges produces edges at every pixel where the 
gradient magnitude is at least as great as 
the magnitudeThreshold 
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ZeroCrossing computes an edge image based on the 
zero-crossings of the non-directional 
second derivative of the image intensity 
values 

5.1.4 Enhancement 

EqualizeHistogram equalizes the histogram of an image 

ShadingCorrection performs the shading correction of the 
input image based on a flat field image 

5.1.5 Filtering 

Convolve convolves an image using a user-defined 
M*N kernel 

BoxFilter performs box filtering on an image using 
an arbitrary window size 

Gaussian convolves an image using a kernel 
generated with a Gaussian shape 

LowStop performs a fast low-stop filter by 
subtracting the results of a fast low-pass 
filter from the original image 

Median Performs median filtering using a user-
defined M*N window 

Mode Performs mode filtering on an image 

Nagao performs the edge-enhancement image 
smoothing algorithm proposed by Nagao 
& Matsuyama 
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RankValue provides a median-like filter where an 
element can be selected from the sorted 
list of pixel values 

Weymouth performs image enhancement proposed by 
Weymouth and Overton 

5.1.6 Frequency 

FFT performs fast Fourier transform on an 
input image 

InverseFFT performs fast inverse Fourier transform on 
an input image 

5.1.7 Geometry 

AffineMap performs an affine transform of the input 
image 

Rotate performs an affine rotation of the input 
image about its midpoint 

Scale performs an affine scaling of the input 
image 

Shear performs an affine shear transform of the 
input image 

Translate performs an affine translation of the input 
image 

5.1.8 Logic 

And performs logical AND of two images 

BitAnd performs a pixel-by-pixel bitwise AND of 
an image 
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BitDifference finds the bit difference of 2 images 

BitNot takes the bitwise complement of the pixel 
values in an image 

BitOr performs a bitwise OR of an image 

Difference performs logical difference 

Not performs logical NOT of an image 

Or performs logical OR of two images 

Xor performs logical exclusive OR of two 
images 

5.1.9 Matching 

Correlate computes correlation of a template pattern 
with an input image 

5.1.10 Math 

ComplexFacet copies the selected band of a frequency 
image (real, imaginary, magnitude, or 
phase part) into a gray scale image 

Exp performs the Exponential function of 
every pixels 

Exp10 performs the Base-10 Exponential 
function of every pixels 

ImaginaryPart copies the imaginary part of a frequency 
image into a gray scale image 

Log performs the Logarithm function of every 
pixels 
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Log10 performs the Base-10 Logarithm function 
of every pixels 

Magnitude copies the magnitude part (band) of a 
frequency image into a gray scale image 

Phase copies the phase part (band) of a 
frequency image into a gray scale image 

RealPart copies the real part of a complex image 
into a gray scale image 

Sqr computes the Square of every pixels 

Sqrt computes the Square root of every pixels 

5.1.11 Measurements 

Area computes the area of a binary image 

Compare compares 2 images & returns the number 
of pixels equal in these images 

Correlation computes the correlation index between 2 
images 

Distance computes the distance between 2 points in 
an image 

Euler computes the Euler number (connectivity 
number) of a binary image 

Histogram computes the intensity histogram of all 
pixels in the image 

Intercepts computes the intercepts of a binary image 
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Moments computes the first & second order 
moments 

ObjectCount returns the number of 4-connected regions 
in the input image 

Range computes the minimum and maximum 
values of the image pixels for a given 
band 

Volume computes the sum of all pixels in an image 

5.1.12 Morphology 

Basic 

ConstrainedThicken performs a constrained thickening which 
specified pixels cannot thicken 

ConstrainedThin performs a constrained thinning which 
specified pixels cannot thin 

ImgDilate performs morphological dilation of the 
input image 

ImgErode performs morphological erosion of the 
input image 

HitOrMiss performs a hit-or-miss transform on an 
input image 

Thicken performs a thickening by a user-defined 
neighborhood configuration on a binary 
image 

Thin performs thinning by a neighborhood 
configuration on a binary image 
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Distance 

Distance computes for every non-zero pixel of an 
image the distance to the nearest zero 
pixel.  The computed distance is a true 
euclidean distance for the first overload, 
or a graph distance depending on the 
selected graph for the second overload. 

Enhancement 

Contrast performs a morphological contrast on the 
input image 

Features 

LocalMaxima computes the binary image containing the 
local maximum pixels of a gray scale 
image 

LocalMinima computes the binary image containing the 
local minimum pixels of a gray scale 
image 

RegionalMaxima computes the binary image containing the 
regional maximum pixels or the h-maxima 
pixels of a gray scale image depending on 
the specified overload 

RegionalMinima computes the binary image containing the 
regional minimum pixels or the h-minima 
pixels of a gray scale image depending on 
the specified overload 

UltimateErodedSet computes the ultimate eroded sets, using 
the euclidean or graph distance depending 
on the specified overload 
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Filtering 

AutoMedian performs an automedian filter on the input 
image 

Geodesy 

BorderKill removes all connected components 
connected to the image borders 

BorderKillAndHoleFill performs both a BorderKill and HoleFill 

Dilate performs a geodesic dilation using a 
specified structuring element 

Distance computes for every non-zero pixels the 
distance of the shortest path, inside the 
given mask, to the nearest pixel whose 
value is zero.  The computed distance is 
an euclidean distance when the first 
overload is selected or a graph distance 
depending on the specified graph 

HoleFill puts all zero point sets surrounded by non-
zero points to non-zero points 

Reconstruct performs a reconstruction of an input 
image inside a reference image (mask) 

Opening/Closing 

AreaClose performs a closing based on the surface 
area of structures present 

AreaOpen performs an opening based on the surface 
area of structures present 
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Close performs morphological closing of the 
input image 

DilateReconsClose dilates the input image & reconstructs the 
resulting image 

ErodeReconsOpen erodes the input image & reconstructs the 
resulting image 

Open performs morphological opening of the 
input image 

InfimumClose performs the intersection of closings by 
segments in all directions 

SupremumOpen performs the combination of openings by 
segments in all directions 

Segmentation 

BlackTophat performs a Top Hat over the black 
structures (clusters of low intensity pixels) 
of the input image using the supplied 
structuring element 

CatchmentBasins computes the catchment basins of the 
input image 

SeededCatchmentBasins   reconstructs the catchment basins of the 
input image from seeds 

SeededWatershed reconstructs the catchment basins with the 
1-pixel width boundaries (watershed) of 
the input image from seeds 

SplitConvex uses the watershed operator to split 
connected blobs into convex blobs 
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Watershed computes the catchment basins with the 1-
pixel width boundaries (watershed) of the 
input image 

WhiteTophat performs a Top Hat over the white 
structures (clusters of high intensity 
pixels) of the input image using the 
supplied structuring element 

Skeleton 

ConnectedSkeleton computes a connected skeleton of a binary 
image 

MinimalSkeleton computes the minimal skeleton of a binary 
image 

OpenSkeleton computes the opening skeleton of a binary 
image 

ThickenSkeleton computes a skeleton by thickening the 
input binary or gray scale image 

ThinSkeleton computes a skeleton by thinning the input 
binary or gray scale image 

5.1.13 Segmentation 

AdaptivePercentileThreshold   automatically computes the couple 
of thresholds such as the number of pixels 
between the two thresholds-total number 
of pixel ratio of the input image is equal to 
the defined percentile.  The first overload 
returns the couple of computed thresholds 
while the second overload produces the 
output binary image computed by the 
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Threshold function using the computed 
thresholds 

Clusters produces a region-label image from a 
binary image based on a specified graph 

EntropyThreshold automatically computes the threshold 
using the entropy of the gray-scale 
histogram of the input image.  The first 
overload returns the threshold interval 
defined by the computed threshold and the 
maximum value of the input image, and 
the second overload produces the output 
binary image computed by the Threshold 
function using the threshold interval 

HysteresisThreshold reconstructs the binary image produced by 
the Threshold function using the user-
defined hysteresis thresholds from the 
binary image produced by the Threshold 
function using the user-defined seed 
thresholds 

MaximumContrastThreshold  automatically computes of the 
thresholds using the maximization of the 
contrast of the input image and produces a 
N-level image, where N is equal to the 
user-defined threshold count plus One.  

OtsuThreshold automatically computes the threshold 
using the Otsu’s method (minimization of 
the intra-class variance). The first 
overload returns the threshold interval 
defined by the computed threshold and the 
maximum value of the input image, and 
the second overload produces the output 
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binary image computed by the Threshold 
function using the threshold interval 

RegionGrow performs region growing on a gray scale 
input image and produces a region-label 
image 

SeededRegionGrow performs a region growing algorithm on a 
gray-scale image from a region-label seed 
image and produces a region–label image 

Threshold produces a binary image such as output 
pixel values are equal to 1 between the 
lower and upper bound, else equal to zero   

5.1.14 Utility 

Clear set all pixels in an image to 0 

Clip clips the pixel values of an image to a 
specified range 

Copy copies the input image to a destination 
image 

CopyBand Inserts a single band image (gray scale 
image) into a multi-band image as its Nth 
band 

ExtractBand Extracts the Nth band of a multi-band 
image to produce a single band image 
(gray scale image) 

Mask masks an image using another image as 
the mask 
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SubCopy copies the portion of the input image 
inside the region of interest into an output 
image resized to the dimensions of the 
area being copied from the input image. 
One of the function overloads supports 
multiple ROIs. 

5.1.15 Texture 

LawsTexture computes the 9 Laws texture images for a 
given input image. The 9 single-band 
images are copied into a multi-band 
image.  

5.2 ObjectSets 

5.2.1 Display 

Draw draws one spatial attribute of an ObjectSet 
in the overlay of an image 

Erase removes one spatial attribute overlay for 
one ObjectSet from image display 

ShowGrid opens the grid containing the ObjectSet 

5.2.2 Chains 

Generation 

EdgelsToChains groups edgels into chains in an iterative 
process 
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5.2.3 Edgels 

Grouping 

EdgelNeighbors computes the set of near-by for each edgel 
in an ObjectSet 

Generation 

EdgesToEdgels converts edge data from an image format 
to edgel Objects 

5.2.4 Filtering 

Filter removes Objects from an ObjectSet falling 
outside the specified range for a numeric 
attribute 

5.2.5 Geometry 

AffineMap performs an affine transform of the input 
ObjectSet.  The affine transform is defined 
by a 3x3 matrix.  The result is defined as 
another spatial attribute of the input 
ObjectSet or in another ObjectSet 
depending on the selected overload 

Rotate performs an affine rotation of the input 
ObjectSet about its midpoint.  The result 
is defined as another spatial attribute of 
the input ObjectSet or in another 
ObjectSet depending on the chosen 
overload 

Scale performs an affine scaling of the input 
ObjectSet.  The result is defined as 
another spatial attribute of the input 
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ObjectSet or in another ObjectSet 
depending on the specified overload 

Translate performs an affine translation of the input 
ObjectSet.  The result is defined as 
another spatial attribute of the input 
ObjectSet or in another ObjectSet 
depending on the specified overload 

5.2.6 Lines 

Generation 

RegionLineFit fits a straight line for each region object of 
the input ObjectSet.  The result is defined 
as another spatial attribute of the input 
ObjectSet or in another ObjectSet 
depending on the specified overload 

ChainLineFit fits a straight line for each chain object of 
the input ObjectSet.  The result is defined 
as another spatial attribute of the input 
ObjectSet or in another ObjectSet 
depending on the specified overload 

5.2.7 Measurements 

ChainMeasurements computes the attributes of each chain 
object in a given ObjectSet (curvature, 
length, and angle) 

FeretShapeMeasurements  computes the Feret attributes (mini-
mum and maximum bounding box and all 
associated orientations) of each region in 
an ObjectSet.  The minimum bounding 
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box (MBR) and its attributes are computed 
by this operator 

Histogram computes a 1D histogram for a chosen 
measurement 

Moments computes the first order moments of a 
chosen measurement (mean, standard-
deviation, skewness, and Kurtosis) 

Statistics computes the statistics (minimum, 
maximum average intensity, etc.) of a 
selected attribute for each object in an 
ObjetSet 

StandardShapeMeasurements   computes the shape attributes for 
each object in an ObjectSet 

TextureMeasurements   computes the texture attributes defined by 
Haralick (Energy, Entropy, Contrast, 
Inverse Difference Moment, Correlation) 
for each object in an ObjectSet 

Note: The number of measurements computed by the functions above 
depends on the measurements selected in the Setting Task. 

5.2.8 Polygons 

Generation 

ConvexHull computes the convex hull spatial attribute 
of each region object in an ObjectSet 
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5.2.9 Regions 

Logic 

Overlap computes the set of regions which overlap 
for each region in an ObjectSet 

Morphology 

Close performs a morphological closing on each 
region in an ObjectSet 

Dilate performs a dilation on each region in an 
ObjectSet 

Erode performs an erosion on each region in an 
ObjectSet 

HoleFill fills holes in region attributes, creating a 
new region attribute containing the filled 
regions 

Open performs a region opening on each region 
in an ObjectSet 

Generation 

AdaptativePercentileThreshold   produces a set of regions from 
the output of Images.Segmentation. 
AdaptativePercentileThreshold 

Clusters performs connected components on the 
input image and converts these 
components into region objects 

EntropyThreshold produces a set of regions from the output 
of Images.Segmentation.Entropy-
Threshold 
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HysteresisThreshold produces a set of regions from the output 
of Images.Segmentation.Hysteresis-
Threshold 

Labels converts each label of a label image into a 
region object 

MaximumContrastThreshold   produces a set of regions from the 
output of Images.Segmentation.Maximum-
ContrastThreshold 

OtsuThreshold produces a set of regions from the output 
of Images.Segmentation.OtsuThreshold 

RegionGrow produces a set of regions from the output 
of the Images.Segmentation.RegionGrow 
function 

SeededRegionGrow produces a set of regions from the output 
of the Images.Segmentation.Seeded-
RegionGrow function 

Threshold produces a set of regions from the output 
of the Images.Segmentation.Threshold 
function 

ZeroCrossing produces a set of regions from the output 
of the Images.Segmentation.ZeroCrossing 
function 

5.2.10 Utility 

Append combines two ObjectSets by adding the 
second set to the first 

Copy duplicates an ObjectSet 
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Merge merges two ObjectSets into one 

ToImage performs a raster conversion of a spatial 
attribute and writes the result into the 
output image.  A data attribute is used to 
set the gray-scale value inside each object 
region in the output image 
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6. MACRO SCRIPTING (Dev only) 

Aphelion Dev supports four macro languages: BasicScript, Python, 
Visual C#, and Visual Basic. The first two of these each have 
dedicated coding environments as tabbed panels in window D.  The 
latter two share a panel.  The tabbed panels enable coding of macros 
without leaving the Dev user interface.  Coding for macros can be 
simultaneously open in the three coding panels.  

The following table gives the main differences between the four 
scripting languages. The + sign ratings are an indication of the relative 
strength a language has with respect to a listed capability.  The ratings 
are based on the collective experiences of the Aphelion engineering 
team. 

Table 5.2-1: Main differences between macro languages supported in Dev 

Language Capability BasicScript Python 
Visual 

Basic & C# 
Debug tools Yes No No 

Recording Yes No No  

Dialog generation Yes+ Yes+++ Yes+++ 

Interactive execution Yes+ Yes+++ No 

Reusability No Yes+++ Yes+++ 

Application automation No Yes+++ Yes+++ 

3rd party components No Yes+++ Yes++ 

Dev provides a macro recording feature that enables a user to easily 
record sequences of functions without coding. However, the recording 
feature works only with BasicScript. 
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Executing and Debugging a Macro 
A full BasicScript execution and debug environment is included 
within Dev. User controls are provided for executing macros, stepping 
through macro instructions, monitoring variable values, and more.  
These facilitate macro debugging and can be used to create a demo 
where the steps of the demo are recorded in a macro and executed one 
at a time. 

For more information on this topic, open the online Help system and 
type Macros in the Index tab. 

Creating Dialogs 
BasicScript includes a complete dialog building environment.  You 
can create a dialog and add buttons, type-in areas, pull-down lists, etc.  
This is useful for creating applications, which present a limited 
number of options to the user, such as three filtering options, followed 
by measurement options.  For more information, open the online Help 
system and type Dialog Editor in the Index tab. 

6.1 Aphelion Macros  

The following macros are provided in the standard Aphelion 
distribution.  We recommend that you run each macro and view the 
results.  For an annotated version of Ceramic.apm, see the section 
6.1.3. Macro Example (Ceramic.apm).  There are three folders 
containing macros in the Aphelion distribution: 

·  Macros 32-40: BasicScript macros available in Aphelion 
version 3.2 (Macros folder) and ported in the 4.0 version, 

·  Examples 32-40: BasicScript macros available in Aphelion 
3.2 (Examples folder) and ported in the 4.0 version, 

·  Macros: BasicScript, Python and C# macros. 

Aphelion Imaging Software Suite - User Guide 

138 

6.1.1 Application Macros 

The application macros listed below are stored in the Macros32-40 
folder.  To load an application macro, select the BasicScript tab, right-
click and select Load from the drop-down menu.  Then choose a macro 
from the Macros32-40 folder. 

Table 6.1-1: List of macros available in the <Aphelion Installation 

Path>\Macros32-40 folder. 

Macro Name Purpose Demonstrated 

BasicExamples.apm A variety of useful programming 
examples using BasicScript 

Blood.apm Basic object creation & measurement 
computation 

Ceramic.apm Basic image processing & object 
extraction techniques 

Circuit.apm Morphological operators to detect a 
defect 

Color.apm Color processing 

Confocal.apm RGB to HSI conversion 

DemoDialog.apm Dialog presenting a menu of 
applications demos 

DemoLoop.apm Loops to apply many operators to all 
images in a directory 

FeretAccess.apm Accesses the Feret diameters in an 
ObjectSet 

Fourier.apm Demonstrates various frequency 
domain filters 
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Grille.apm ObjectSet measurements and 
morphological operators 

ImgRegister.apm Registers an input image to a 
reference image 

ImmunoMarker.apm Uses color information to detect cells 

Muscle.apm Morphological operators to detect 
cancerous cells based on their gray-
scale intensities 

Road.apm Computes boundary chains and 
demonstrates edgels, chains and lines 

RoiProcess.apm Demonstrates conversion of an 
ObjectSet of regions to ROIs 

SequenceInterface.apm Uses a dialog for acquiring a sequence 
of images 

WCCO.apm Watersheds used to segment a multi-
phase image 

 

6.1.2 Example Macros 

The example macros are stored in the Examples32-40 folder.  To load 
an example macro, select the BasicScript tab, right-click and select 
Load from the drop-down menu. 
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Table 6.1-2: List of macros available in the <Aphelion Installation 

Path>\Examples32-40 folder. 

Macro Name Purpose 

3DSlicer Display a 2D slice selected from a set 
of 2D slices that compose a 3D image 

Note that this macro can be run only if 
the 3D Image Processing module is 
licensed 

BrowseDirectory.apm Browses a folder containing images 
from BasicScript 

ColorImageAccess.apm Shows how to access pixels in a color 
image from BasicScript. 

ComplexImageAccess.apm Shows how to access pixels in a 
complex image from BasicScript. 

Dialog.apm Displays a dialog box to run an 
application 

EdgeImageAccess.apm Shows how to access pixels in an 
Edge image from BasicScript. 

ExportToExcel.apm Starts Excel and loads an image 
histogram into a worksheet 

ExportToNotepad.apm Starts Notepad and loads the target 
text into a Notepad text document. 

ExportToWord.apm Starts Word and loads an image and 
some text into a Word document. 

FileAccess.apm Demonstrates reading and writing a 
file from BasicScript 
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GlobalMeasurements.apm Computes the default global image 
measurements 

HistogramAccess.apm Accesses a histogram's values from 
BasicScript 

ImageAccess.apm Reads and writes pixel values in an 
image loaded in memory from 
BasicScript 

ImageRefresh.apm Turns updating of the display OFF and 
ON as a means for saving processor 
time 

ImgBoxes.apm Turns regions into their minimum 
bounding boxes and filters them 

ImgChains.apm Starts with a gray-scale image and 
extract chains 

ImgHistogramChart.apm Uses chart functions to display an 
image histogram 

ImgLines.apm Starts with a gray-scale image and 
extract lines 

ImgRead.apm Loads an image.  This macro can be 
used as a prefix in another macro to 
load an image from storage 

LineROI.apm Creates processing regions of interest 
(ROIs) which are derived from a line 
object set 

Lines2Regions.apm Converts line objects into regions for 
measurement purposes 
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ObjectAccess.apm Accesses attribute values from an 
ObjectSet using BasicScript 

ProcessDialog.apm Demonstrates how to keep a simple 
dialog box open so that multiple 
buttons can be pressed to perform 
image processing operations 

RegionMorphology.apm Morphology performed on an 
ObjectSet of regions 

RegionRotate.apm Rotation of an ObjectSet 

Regions2Lines.apm Fits lines onto objects of an ObjectSet 

ShowImageSequence.apm Shows how to display any sequence of 
2D images 

 

6.1.3 Macro Example (Ceramic.apm) 

This macro example is an annotated version of the macro 
Ceramic.apm, one of the application macros distributed with Aphelion 
(available in the <Aphelion Installation Path>\Macros32-40).  In this 
macro, the goal is to:  

·  Extract all fibers (dark, circular objects) 

·  Measure the surface, elongation and compactness of each fiber 

·  Provide the fiber position in pixel coordinates 

The image, Ceramic.tif, was obtained with a scanning electronic 
microscope.  The pixel values range from 1 to 255.  In this macro, the 
fibers are segmented from the background using a threshold.  
Morphological functions are used to clean the image.  Local analysis 
is performed to get measurements on each fiber. From the 
measurement data, the fibers are filtered. 
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This macro also shows how to use BasicScript to create dialog boxes. 

Note:  In this example, the macro code appears in boxes, with the 
annotations in regular text.  For more information about a specific 
BasicScript command, refer to the online Macro Reference Guide, 
available from the Help menu in Aphelion. 

In BasicScript, all comments made in a macro must start with a quote. 
An alternative is to use the rem command. 

'----------------------------------------- 

'* Ceramic.apm                           * 

'----------------------------------------- 

'* Originator: GG                        * 

'* Date of creation: 02/17/10          * 

'* Date of last modifications: 03/01/10  * 

'----------------------------------------- 

 
Each subroutine must have a name. In Aphelion, the name by default 
is main, but any other name can be given to a subroutine. A subroutine 
can call another one, if the other subroutine is placed in the same file. 

The main program is the subroutine named main.  To be run, a macro 
should include a subroutine named main.  

Sub main 

'----------------------------------------- 

Declarations 

'----------------------------------------- 

'The following declarations define two integer vari ables 

breaktime and bt1000. 
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Dim breaktime As Integer 

Dim bt1000 As Integer 

 
The following is the definition of a dialog box to specify whether all 
images are freed after you run the macro.  The values 180 and 48 
correspond to the size of the dialog box.  The string "Aphelion Dialog 
Box" is the text which appears in the dialog box banner. 

Begin Dialog YesNoDialog,,180,48,"Aphelion Dialog B ox" 

 OKButton 132,8,40,14 

 GroupBox 4,20,108,24,"",.GroupBox1 

 Text 4,8,108,8,"Do you want to free all images?",_  
.Text1 

 OptionGroup .OptionGroup1 

 OptionButton 16,32,32,8,"YES",.OptionButton1 

 OptionButton 72,32,32,8,"NO",.OptionButton2 

End Dialog 

 
The variable named ABox is defined as a dialog box of type 
YesNoDialog. 

Dim ABox As YesNoDialog 

 
When this dialog variable is used in a dialog call, it will appear in 
Aphelion as: 
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The following is the definition of a dialog box to specify break time.  
The variables OptionButton1, 2, 3 will contain the value 0 or 1, 
depending on the selection.  Other numerical values correspond to the 
size and position of the OK and option buttons.  

Begin Dialog BreakTimeDialog ,,189,76,"Break Time_ 

   during the execution" 

 OKButton 144,8,40,14 

 GroupBox 4,4,132,68,"",.GroupBox1 

 OptionGroup .OptionGroup1 

 OptionButton 16,16,108,8,_ 

   "No break during the execution",_ 
.OptionButton1 

 OptionButton 16,36,116,8,_ 

   "messages displayed during 3 sec.",_ 
.OptionButton2 

 OptionButton 16,56,116,8,_ 

   "messages displayed during 5 sec.",_ 
.OptionButton3 

End Dialog 

 
The variable named Breakbox is defined as a dialog box of type 
BreakTimeDialog. 

Dim BreakBox As BreakTimeDialog 
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When this dialog variable is used in a dialog call, it will appear in 
Aphelion as: 

 

Following is a definition of a dialog box to specify which filters are 
applied on the measurements.  All numerical values correspond to 
positions in pixels and sizes. 

Begin Dialog FilterBox,,172,100,"Object Filtering" 

 OKButton 124,8,40,14 

 CancelButton 124,28,40,14 

 Text 16,8,92,20,_ 

   "The filtering of the fibers is based on:",_ 
   .Text1,"Arial",9,ebBold 

 CheckBox 16,36,68,8,"Surface area",.surface 

 CheckBox 16,52,68,8,"Location",.location 

 CheckBox 16,68,68,8,"Elongation",.elongation 

 CheckBox 16,84,68,8,"Compacity",.compacity 

End Dialog 

 
The variable named FBox is defined as a dialog box of type FilterBox. 

Dim FBox As FilterBox 
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When this dialog variable is used in a dialog call, it will be displayed 
in Aphelion as: 

 

Aphelion supports both 4 and 8 connectivity. The two following 
variables are used for the labeling operation, to specify the number of 
neighbors of each pixel. 

graph4C = AphNgbGraph("2D 4-connected") 

graph8C = AphNgbGraph("2D 8-connected") 

 
After all the declarations, the code begins. 

'----------------------------------------- 

'Main program                            * 

'----------------------------------------- 

 
First, the dialog box to select the time between two operators (break 
time) is displayed, using the Dialog function and the BreakBox variable. 
This dialog returns two values, -1 if the OK button is pressed, or 0 if 
the CANCEL button is selected. As there is no CANCEL button, the 
dialog can only return -1. When the OK button is selected, the variable 
BreakBox.OptionGroup1 tells which option has been selected. This 
variable can take three values, 0, 1 and 2. 
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response% = Dialog(BreakBox) 

 
The Select Case command allows you to test a variable, and to branch 
to any line depending on the value.  This is useful for handling the 
different button selections from a dialog. 

Select Case response% 

 Case -1' OK button 

  If BreakBox.OptionGroup1 = 0 Then breaktime=0 

  Else 

   If BreakBox.OptionGroup1=1 Then 

    breaktime = 3 

   Else breaktime = 5 

   End If 

  End If 

 Case 0  ' Cancel button 

  MsgBox "Cancel button doesn't exist!" 

End Select 

 
All time values in BasicScript are given in milliseconds. Thus the 
number of seconds specified by the variable BreakBox.OptionGroup1 is 
multiplied by 1000. 

bt1000 = breaktime * 1000 
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Load the image Ceramic.tif from disk and create a new image in 
Aphelion, using the AphImgNew operator. The full path to the image 
file has to be specified. 

original = AphImgNew() 

AphImgRead original,_ 
"c:\Aphelion 4.0.6\Dev\Images\ Ceramic.tif" 

 
The Msg.Open command will display a string in a pop-up box.  The 
Sleep command creates a pause depending on the time lapse defined.  
After opening a message window, you must close that window using 
Msg.Close. 

Msg.Open "Composite material in a ceramics matrix", _ 
breaktime, False, False 

Sleep bt1000 

Msg.Close 

 
The following are a number of messages to guide the user.  Usually, 
the call to AphImgThreshold has three parameters, the two images and 
the bounds. If one of the parameters such as threshold bounds has to 
be user specified while running the macro, then the parameter should 
be replaced by Aph4MissingParameter(). A default value can be 
specified by adding AphThreshold (0,100) between the two empty 
parentheses. In that case, as one of the three parameters has been 
omitted, Aphelion will prompt the user to enter those values.  

Msg.Open "The gray level histogram of this image_ 
Includes two modes", breaktime, False, False 

Sleep bt1000 

Msg.Close 
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Msg.Open "A threshold will segment the two phases", _ 
breaktime, False, False 

Sleep bt1000 

Msg.Close 

Msg.Open "Specify Low as 1 and High as 117", 0, Fal se,_ 
False 

Sleep 3000 

 
The following lines show a threshold of the original image into a new 
image named Binary1.  This name will appear in the window banner, 
and will also allow the user to work later on this image.   

b1 = AphImgNew("Binary1") 

AphImgThreshold original,b1, AphThreshold(0,117) 

Msg.Close 

Msg.Open "Interactive gray level Thresholding",_ 
breaktime, False, False 

Sleep bt1000 

Msg.Close 

 
The binary image resulting from the threshold includes the fibers and 
also parts of the background (the darkest pixels).  However, the fibers 
are much larger than the background noise, so you can apply a 
morphological dilation to the original grayscale image (with a 
structuring element whose size is greater than the size of the objects in 
the background, but smaller than the size of the fibers) to remove the 
darkest pixels.  

The following lines perform a gray scale dilation of size 3, based on a 
square-structuring element. The dilation is performed on the original 
image, and the output image is named Image1. 
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i1 = AphImgNew("Image1") 

AphImgDilate original,i1,AphSElement("Square",3) 

 
A new threshold is performed to extract the core of the fibers. The two 
bounds are set to 0 and 117.  The threshold is performed on the result 
of the previous dilation, and the output image is named Binary2.  
Binary2 contains the seed points for the fibers, but not for the 
background noise. 

b2 = AphImgNew("Binary2") 

AphImgThreshold i1,b2,AphThreshold(0,117) 

 
The following call to AphImgReconstruct performs binary 
reconstruction of the first binary image, using seeds detected after the 
second threshold.  The output result will contain all blobs from the 
first threshold image which contain one or more seed pixels in the 
second threshold image. The binary reconstruction is based on the 4-
connectivity, which means that every pixel in the binary image has 
four neighbors, in the 0, 90, 180 and 270 degree direction. 

b3 = AphImgNew("Binary3") 

AphImgReconstruct b1,b2,b3,graph4C 

 
The following call to AphImgFree deletes the first two binary images, 
Binary1 and Binary2, which are not needed anymore. 

AphImgFree b1 

AphImgFree b2 

 
Some of the fibers in the remaining binary image are connected. The 
use of binary segmentation operators based upon mathematical 
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morphology techniques will segment all the fibers.  The following 
lines call AphImgClustersSplitConvex, an operator based on the 
watershed algorithm. 

b4 = AphImgNew("Binary4") 

AphImgClustersSplitConvex b3, b4, 10, graph4C 

 
Now AphImgHoleFill is used to fill the holes within blobs (fibers) in the 
previous binary image. 

AphImgHoleFill b4, b4, graph8C 

 
AphImgBorderKill will eliminate the objects intersecting the border of 
the image (partial fibers).  Notice that both input and output images 
are identical.  This feature is supported by Aphelion for all the 
operators which have input and output images of the same class and 
the same type. The operator is based on 4-connectivity. 

AphImgBorderKill b4, b4, graph4C 

 
The following AphImgClustersToLabels function takes a binary image as 
input, and generates a labeled image. In the labeled image, each object 
has a different gray level value.  All the pixels of the same connected 
object have the same value.  The labels go from 1 to the number of 
objects.  The first object is the first one hit while scanning the image 
from left to right and left to right.  The connectivity is very important 
while performing a labeling. 

l1 = AphImgNew("Label") 

AphImgClustersToLabels b4, l1, 
AphNgbGraph("2D 4-connected") 

AphImgFree b4 
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After a labeling, you can change the image representation from the 
pixel space to a symbolic representation.  The ObjectSet named 
FIBERS is created after calling the Aphelion AphImgLabelsObj function. 
The FIBERS ObjectSet has a spatial representation of the fiber regions, 
and a few basic attributes (scalar attributes), such as the number of 
pixels in each region.  One way to examine this data is to use the grid 
feature available in Aphelion.  A grid is similar to a spreadsheet, 
where each row corresponds to a label or object, and each column is 
an attribute or measurement. 

AphImgLabelsObj l1, AphObjNew("FIBERS") 

 
After creating the FIBERS objects, it is possible to analyze each region, 
and compute their convex hull from the region representation.  This is 
the best way to compute the convex hull of objects, from their 
boundary representation. 

AphRegionConvexHullPolygons AphObj("FIBERS") 

 
The FIBERS ObjectSet can be viewed in the grid (scalar attributes) or 
overlaid on top of the image (as a filled region, or as the boundary of 
each object). The operator AphObjDraw overlays the FIBERS objectset, 
seen as polygons, on top of the image named original. 

AphObjDraw original, AphObj("FIBERS"), "POLYGON" 

 
The ObjectSet contains extensive information about the fibers.  You 
can filter the objects based on their associated measurements, or use 
AphObjComputeMeasurements to compute more attributes of the fibers. 
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Pixel Count Number of pixels within each object 

Polygon.Extents.ll.X Lower left X coordinates of the polygon 
extents 

Polygon.Extents.ll.Y Lower left Y coordinates of the polygon 
extents 

Polygon.Extents.ur.X Upper right X coordinates of the polygon 
extents 

Polygon.Extents.ur.Y Upper right Y coordinates of the polygon 
extents 

Polygon.Numpoints Number of vertices in the convex hull of 
the object 

Region.Extents.ll.X Lower left X coordinates of the region 
extents 

Region.Extents.ll.Y Lower left Y coordinates of the region 
extents 

Region.Extents.ur.X Upper right X coordinates of the region 
extents 

Region.Extents.ur.Y Upper right Y coordinates of the region 
extents 

 
The FBox dialog box lets the user select which filter to apply.  There 
are four types of filters available: surface, location, elongation, 
compacity. 

response% = Dialog(FBox) 

Select Case response% 

 Case –1' OK button 

  If FBox.surface Then 

   i1 = AphImgNew("Surface") 
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   AphImgCopy original, i1 

 
The following line filters the ObjectSet FIBERS into a new ObjectSet 
named SURFACE. The attribute involved in the filtering is 
PIXELCOUNT.  The lower and upper bounds are set respectively to 
1000 and 1400. 

   AphObjFilter AphObj("FIBERS"),_ 
   AphObjNew("SURFACE"), "PIXELCOUNT",_ 
   1000, 1400 

 
AphObjDraw will overlay the resulting ObjectSet on top of the original 
image. 

   AphObjDraw i1, AphObj("SURFACE"), "POLYGON" 

  End If 

 
The following lines filter based upon the position of the objects in the 
image. As the lower labels are in the upper part of the image, it is 
sufficient to filter on the INDEX variable. The two bounds are set to 1 
and 10. A new ObjectSet named LOCATION is created. 

  If FBox.location Then 

   i2 = AphImgNew("Location") 

   AphImgCopy original, i2 

   AphObjFilter AphObj("FIBERS"),_ 
   AphObjNew("LOCATION"), "TOKEN_INDEX",_ 
   1, 10 

   AphObjDraw i2, AphObj("LOCATION"), "POLYGON" 

   Msg.Open "Selection of the 10 first fibers",_ 
   breaktime, False, False 

   Sleep 2000 
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   Msg.Close 

  End If 

 
The following lines filter based on the elongation of the objects. The 
elongation has to be measured on the regions, and not the boundaries. 
The two bounds of the filter are set to 0 and 0.05. A new ObjectSet 
named ELONGATION is created. 

  If FBox.elongation Then 

   i3 = AphImgNew("Elongation") 

   AphImgCopy original, i3 

   AphRegionShape AphObj("FIBERS"), "REGION" 

   AphObjFilter AphObj("FIBERS"),_ 
   AphObjNew("ELONGATION"), "ELONGATION", 0, 0.05 

   AphObjDraw i3, AphObj("ELONGATION"),_ 
    "POLYGON" 

   Msg.Open "Fibers with elongation between 0 and 0 .05",_ 
   breaktime, False, False 

   Sleep 2000 

   Msg.Close 

  End If 

 
The following lines filter based on the compacity of the objects.  The 
first call to AphObjAttributeRatio generates a new attribute named A1 
which is equal to the PERIMETER divided by the AREA of each object.  
The second call defines a new attribute A2 equal to A1 divided by the 
PERIMETER, or the AREA divided by the square of the PERIMETER.  
The compacity is defined from this ratio. The two bounds of the filter 
are set to 0.045 and 0.06.  This filter shows how new attributes can be 
defined from already computed ones.  For further information on 
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creating new attributes from BasicScript see the Obj* macro functions. 
The final result is displayed on top of the original image. 

  If FBox.compacity Then 

   i4 = AphImgNew("Compacity") 

   AphImgCopy original, i4 

   AphRegionShape AphObj("FIBERS"), "REGION" 

   AphObjAttributeRatio AphObj("FIBERS"),_ 
   "PIXEL_COUNT", "PERIMETER", "A1" 

   AphObjAttributeRatio AphObj("FIBERS"), "A1",_ 
   "PERIMETER", "A2" 

   AphObjFilter AphObj("FIBERS"),_ 
   AphObjNew("COMPACITY"), "A2", 0.045, 0.06 

   AphObjDraw i4, AphObj("COMPACITY"), "POLYGON" 

   Msg.Open "Fibers whose shape is close to a circl e",_ 
   breaktime, False, False 

   Sleep 2000 

   Msg.Close 

  End If 

 Case 0' Cancel button 

 MsgBox "Cancel button doesn't exist!" 

End Select 

 
The following dialog box asks whether to delete all the images and 
objects created during this macro. The first choice is to delete all 
images, and the value of the .OptionGroup1 is then 0. The variable 
response% is the returned value of the dialog box. 

response% = Dialog(ABox) 

If ABox.OptionGroup1 = 0 Then 
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 AphImgFree original 

 If (i1<>0) Then 

  AphImgFree i1 

  AphObjFree AphObj("SURFACE") 

 End If 

 If (i2<>0) Then 

  AphImgFree i2 

  AphObjFree AphObj("LOCATION") 

 End If 

 If (i3<>0) Then 

  AphImgFree i3 

  AphObjFree AphObj("ELONGATION") 

  AphImgFree i3 

 End If 

 If (i4<>0) Then 

  AphImgFree i4 

  AphObjFree AphObj("COMPACITY") 

 End If 

 AphObjFree AphObj("FIBERS") 

End If 

 
This is the end of the macro and the subroutine main. The call to the 
function End Sub ends the subroutine. 

End Sub 
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7. PROGRAMMING EXAMPLES (Dev and SDK only) 

Users of Aphelion SDK should review the examples provided in the 
folder called Examples in the SDK folder. Aphelion DEV users need 
to install the Aphelion SDK if they wish to review those examples. 

The examples provided as Microsoft Visual Studio solutions show 
how to develop an application that uses Aphelion's libraries. The 
examples include the following support: 

·  32 and 64 bit architectures 
·  Native and Managed code 

Note: We recommend reviewing the example called Pads.  It is easy to 
understand and illustrates some basic image processing.  Section 7.3 
describes the managed code version of the Pads example.  

There are three subfolders in Examples, one contains the programming 
examples as Native code, the second contains the examples as 
Managed Code, and the third contains temporary files “.obj” generated 
by the compiler.  This latter folder does not exist immediately after the 
first installation of SDK  

7.1 Native Examples 

The Native folder  (Win32) includes two C++ examples, named Pads 
and Clocks.  Visual C++ 2008 or newer is needed to compile these two 
examples.  However, the executable versions of these files are 
provided for those who do not have the compiler.  Both 32-bit and 64-
bit versions of the executable files are included. 

The Pads example illustrates how to use basic image processing and 
morphology to detect malformed solder pads (i.e., defects) on a circuit 
board.  This is done by extracting the small, circular pads as objects, 
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computing their measurements, and then filtering the pads based on 
their shape.  

The Clocks example demonstrates how to differentiate between six 
clocks in an image and locate the hands of the clocks.  This example 
uses irregular regions of interest, derived from an edge detection 
function, to isolate each individual clock, and then extracts the dark 
objects on the clocks corresponding to the clock hands.  

7.2 .NET Examples 

The Managed Code folder (dotnet) includes two subfolders, one called 
Applications and the other called Help.Examples.  Help.Examples is a C# 
project that can call any Aphelion function.  We recommend using 
this C# project to get the syntax of each Aphelion image and 
ObjectSet function.  This project is the foundation for generating the 
Aphelion Online Help examples.  

The Applications folder includes four subfolders corresponding to four 
distinct applications: Ceramic, Clocks, Pads, and WCCo.  For each 
application, individual projects (*.csproj) are provided for both 32-bit 
and 64 bit systems. Visual Studio .Net or Visual C# Express (freeware 
product) are required to open and execute these projects. .Net 
components can also be called in Python, Visual C++, and Visual 
Basic projects. 

Note: SharpDevelop is a free, open source programming environment 
that can be used to open and manage Aphelion C# projects.  

The Ceramic example demonstrates the use of a threshold function, 
morphological operations, and ObjectSet management to extract dark, 
circular objects from an image.  The WCCo example uses an image 
that contains carbide objects in a cobalt matrix, and illustrates how to 
extract multiple phases from an image.  The Pads and Clocks 
applications were explained in the prior section. 
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Each example project includes a graphical user interface for entering 
parameters values required for proper execute of each phase of the 
project.  

7.3 Pads Example (Visual C# code) 

Following is a detailed description of the image processing code used 
in the Pads example. 

// Define the image folder to be able to load the 
image in the GUI and process it 

 

String imagePath = Application.ExecutablePath. 
ToLower().Replace("pads.exe", @"..\..\..\Images"); 

 

Adcis.Images.IO.Globals.ImageFolders.Add(imagePath) ; 

 

// Create the input image and read the image file 
Pads.tif from the disk. Other image formats are 
supported in Aphelion (bmp, jpg, etc.). The image 
is automatically loaded when starting the 
application 

 

m_imageInput = new Adcis.Images.Image(); 

m_imageInput.Read("Pads.tif"); 

 

// Keep the default resolution as pixels. If a 
resolution is already defined for the image, then 
there is no need to include the line below 

 

m_imageInput.Resolution = null; 
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// Display the input image in the image window 
that has been defined in the form 

 

m_imageView.Data.Add(m_imageInput); 

 

// Write some text in the text box located at the 
bottom of the GUI to guide the user 

 

richTextBoxComment.Text = "Click on Detect, Pads 
to process the image"; 

richTextBoxComment.Refresh(); 

 

// User has selected the Execute entry in the menu 

 

private void padsToolStripMenuItem_Click(object 
sender, EventArgs e) 

{ 

 [...] 

 

 // Top Hat transform to detect the pads even 
on a non uniform background. The input image 
is m_imageinput, the output image is called 
imageTophat and the structuring element 
involved in the process is a square of size 
15. 

 

 // Create a new image 
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 Adcis.Images.Image imageTophat =  
new Adcis.Images.Image(); 

 Adcis.Images.Morphology.Segmentation.Functions
.WhiteTophat(m_imageInput, imageTophat, 
PredefinedStructuringElementEnum.pseSquare, 
15); 

 

 // Threshold the result of the tophat 
transform between 101 and 232 

 

 Adcis.Images.Image imageThreshold = new 
Adcis.Images.Image();  

 Adcis.Images.Segmentation.Functions.Threshold(
imageTophat, imageThreshold,  
new Adcis.Math.IntervalD(101, 232));  

  

 // To remove small artifacts in the image, 
perform an opening followed by a 
reconstruction 

  

 Adcis.Images.Morphology.OpeningClosing.Functio
ns.ErodeReconsOpen(imageThreshold, 
imageThreshold, new Adcis.Geometry. 
StructuringElement(Adcis.Geometry. 
PredefinedStructuringElementEnum.pseSquare, 
7), PredefinedNgbGraphEnum.pngSquare8); 

  

 // Convert the binary image into an Aphelion 
ObjectSet 

  

 Adcis.ObjectSets.ObjectSet osPads =  
new Adcis.ObjectSets.ObjectSet();  
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 Adcis.ObjectSets.Regions.Segmentation. 
Functions.Clusters(imageThreshold, osPads, 
PredefinedNgbGraphEnum.pngSquare4);  

  

 // Display the detected pads as an ObjectSet 
in the image overlay 

  

 m_imageView.Data.Add(osPads.Attributes["REGION
"]);  

  

 // Compute the maximum Feret diameter (using 
directions every PI / 180) to detect irregular 
and faulty pads 

  

 Adcis.ObjectSets.Measurements.Functions.FeretS
hapeMeasurements(osPads.Attributes["REGION"], 
new FeretShapeMeasurementEnum[] 
{ FeretShapeMeasurementEnum.fsmFeretMax }, 
Math.PI / 180);  

  

 // Extract irregular pads defined as pads with 
a maximal Feret >= 14.5 

  

 Adcis.ObjectSets.ObjectSet osIrregular =  
new Adcis.ObjectSets.ObjectSet(); 

 Adcis.ObjectSets.Filtering.Functions.Filter( 
osPads, osIrregular, 
osPads.Attributes["REGION.Feret.Max"], 14.5, 
1000);  

  

 // Change the fill style and color to display 
the irregular pads 
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 (osIrregular.Attributes["REGION"] as 
Adcis.Drawing.IDrawable).StandardProperties. 
FillStyle = Adcis.Drawing.FillStyleEnum.fsSolid; 

  

 (osIrregular.Attributes["REGION"] as 
Adcis.Drawing.IDrawable).StandardProperties. 
LineColor = Color.Green; 

 (osIrregular.Attributes["REGION"] as 
Adcis.Drawing.IDrawable).StandardProperties.Fi
llColor = Color.Green;  

  

 // Display the irregular pads in the image 
overlay 

  

 m_imageView.Data.Add(osIrregular.Attributes["R
EGION"]); 

 richTextBoxComment.Text = "Irregular pads are 
colored in green"; 

 richTextBoxComment.Refresh(); 
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8. OPTIONAL EXTENSION MODULES (Dev only) 

Aphelion Extension Modules are optional programs that extend the 
capabilities of the Dev product.  These modules include both 
standalone programs and programs that integrate seamlessly with Dev.  
Following are brief descriptions of the thirteen optional modules 
available when the Dev product was released.  Check our web site for 
the availability of these and new modules added in the future 
(www.adcis.net or www.AmerinexImaging.com). 

8.1 3D Image Processing and 3D Image Visualization 
Toolkits 

Aphelion Dev provides a rich array of functions for 2D images.  But, 
Dev's capabilities are easily extended to include 3D images through 
use of Aphelion's optional 3D Image Processing module.  About 60% 
of the functions in Aphelion's libraries are available for the 3D space. 
With the module, 3D data (X, Y, Z) can be processed and 
measurements can be computed. For example, functions such as 
filtering, labeling, and watershed are available in the module and 
accessible through Dev's GUI.  To work on a 3D image, just enter its 
name in the selected function's Input Image dialog box.  

The 3D Image Display module is also an add-on program for Dev.  It 
provides tools to display 3D images, both before and after a function 
is executed. 3D images can be displayed in various modes (e.g., 2D 
sections, iso-surface, and composite). LUT and transparency controls 
are also available.  

An AVICreator submodule can record the motion of a 3D object, and 
generate an AVI file to be used in a presentation or a multimedia 
document. 
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8.2 Classification Toolkit 

This new module replaces the Recognition Toolkit module available 
for Aphelion 3.2.  Its release is planned for 2011. 

8.3 Color Toolkit 

This module includes a set of functions to convert color images from 
one color space to a different color space. Color spaces supported 
include RGB, HIS (Hue, Saturation and Intensity), LAB, YIQ, YUV, 
and more. Color segmentation functions such as region growing, 
morphological partionning, color cube, and color sphere are also 
included in this module. 

8.4 Hardware interfaces 

Optional software drivers are available to interface Aphelion to 
acquisition systems. These provide the capability to control an image 
acquisition device from within the Aphelion GUI.  Video images can 
be captured within the Aphelion environment if the acquisition device 
is supported in Aphelion Dev.  Contact an Aphelion representative to 
find out if a specific acquisition device is compliant with an Aphelion 
device interface.  

8.5 Image Registration 

This module was originally developed to register retinal images of 
different modalities, such as color and infrared images. This 
registration process has been adapted to work effectively with any 
image domain.  The process is based on an algorithm called the Price 
method.  It takes two images as input and generates their registration 
matrix.  
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8.6 Kriging Toolkit (only available in version 3.2) 

This module aids in the removal of acquisition noise in an image.  The 
module uses filtering techniques based on Kriging Analysis and 
Geostatistics.  The underlying technique is based on the computation 
of an experimental variogram, and the approximation of this 
experimental variogram using a linear combination of functions.  The 
module performs computation of the variogram and its approximation 
by functions, then utilizes user interaction to match a model on the 
real data, and generates a filtered image.  Check our web site for the 
future availability of this module for Aphelion 4. 

8.7 Neural Network Toolkit 

The Aphelion Neural Network Toolkit enhances Aphelion Dev with 
an optional tool to automatically classify objects of interest based on a 
supervised classification. Objects are assigned to categories or classes 
based on a Neural Network algorithm.  Probability and information 
based classifiers can be generated automatically, freeing the user from 
the necessity of specifying complex rules for object recognition and 
classification.   

8.8 Projection Toolkit 

The MultiFocus module of Aphelion 3.2 will be replaced by this new 
module, planned for release in 2011.  

8.9 Stage Controller interface 

The Stage Controller Interface provides convenient control of 
precision, optical microscope systems.  For example, with this module 
users can fully control the motion of a microscope's stage in the X, Y, 
and Z directions.  
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8.10 Stereology Module 

The Stereology Toolkit implements long-standing, accepted 
stereology techniques that utilize a test grid overlaid on a slide image 
to characterize its microscopic structures.  This module's techniques 
can be easily applied to virtual slides acquired using a High 
Throughput Imaging System such as the Aperio ScanScope® scanning 
system.  With this module, accurate estimates of biomarker 
parameters can be computed, including volume fraction and length 
density. 

8.11 Virtual Image Capture 

Virtual Image Capture is a stand-alone module to automatically 
generate a set of images by scanning a sample using an optical 
microscope equipped with a precision motorized stage* and a digital 
camera or a scanning electron microscope*.  This module controls the 
stage and the camera, as well as the beam, the magnification, and 
other parameters that need to be set for a scanning electron 
microscope.  The main control parameters are: scan mode, image size, 
overlap size, and scanning area definition.  The images captured by 
Virtual Image Capture are saved together as a project, along with all 
scanning information, stage positions, and pixel size in real units.  

* Contact your Aphelion representative to verify that a specific stage 
controller and/or scanning electron microscope is supported by this 
module  

8.12 Virtual Image Stitcher 

Virtual Image Stitcher is a stand-alone module used to reconstruct a 
larger image from a set of smaller overlapping images.  By combining 
several smaller images, Virtual Image Stitcher builds a seamless 
composite image that can be larger than the available memory space 
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of the computer.  This new composite image can then be exported as a 
whole image (depending on the memory space of the computer) or as 
tiles.  Virtual Image Stitcher includes a powerful and intuitive viewer 
that enables the user to browse virtually any size image.  

For microscopy applications, Virtual Image Stitcher aids in the 
reconstruction of a complete image from a set of subimages of a 
sample observed with a microscope.  Virtual Image Stitcher enables 
accomplishment of this process without the microscope having an 
expensive, automatic stage.  

The stitching position of each individual image is saved in the project 
generated by Virtual Image Capture. 

8.13 VisionTutor 

The VisionTutor computer vision course is a combined theoretical 
and laboratory package intended as an introductory course in image 
processing and image understanding.  The format of the course makes 
it possible for colleges, universities, research labs, and in-house 
trainers to present computer vision topics in a manner that will prepare 
students and end-users to both understand and apply the algorithms 
and techniques of this dynamic field.  VisionTutor can also be used as 
a self-paced course for an individual.  The format of this course 
consists of online, computer-based text, graphics, and Aphelion 
scripts.  VisionTutor is a stand-alone program.  
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9. .NET COMPONENTS (Dev and SDK only) 

Aphelion .Net Components  
The Aphelion Dev and SDK products both include a large set of .Net 
components called Aphelion Imaging Toolkits (TKs).  Each TK 
contains a set of related functions and the TKs collectively contain all 
Aphelion image processing functions Additional components are 
available to display images and ObjectSets before and after 
processing, and to interact with those objects in the Graphical User 
Interface.  

·  The Imaging Toolkits include all image and ObjectSet processing 
functions.  There is an Aphelion .Net component for each group of 
Aphelion functions, such as Filtering, Morphology, and EdgeDetection.  

·  Other .Net components include the display of images and 
ObjectSets, interactive drawing in images, and object management.  

·  A complete list of the groups can be found in the second-level 
dropdown menu for the Process entry on Dev's Main Menu bar. 

 

Note: The Aphelion 4 online documentation includes a detailed 
description of each property and method of the .Net components. 
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10. MAIN DIFFERENCES BETWEEN APHELION 
DEVELOPER 3.2 AND APHELION DEV 4 

The main differences between Aphelion 4 and its predecessor, 
Aphelion 3.2, are an all new graphical user interface, and a new 
architecture based on the Microsoft .Net Framework.  The use of .Net 
components results in a more open and flexible product, benefiting 
from the new programming concepts.  Note that all Aphelion 
functions have been totally rewritten in Visual .Net.  Aphelion 4 is not 
just a simple port of the 32-bit libraries into a  64-bit environment. 

The all new GUI was totally redesigned to offer a new look and feel, 
and a more structured operation paradigm based on tasks.  The left 
banner holds all the tasks, from Image Acquisition  till Report 
Generation .  

Following the trend of “everything digital,” Aphelion Dev now 
includes two types of drivers, FireWire, and DirectShow.  Aphelion 4 
does not support frame grabber products.  GigE cameras can be 
interfaced to Aphelion 4 using the WDM/DirectShow driver provided 
that the camera manufacturer included that capability in the camera.  

Since Aphelion 3.2 only supported 32-bit architectures, it could not 
process images larger than about 300MB.  Aphelion Dev and SDK 
support both 32-bit and 64-bit architectures.  With the 64-bit version, 
Aphelion 4 imposes virtually no limit on the size of images that it can 
process.  

Aphelion 3.2 only supported one macro language, BasicScript.  While 
Aphelion 4 continues support for BasicScript, it supports three 
additional macro languages: Python, Visual C# and Visual Basic.  
BasicScript macro recording is still provided, but the three new 
languages do not support macro recording. 
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Note: BasicScript is only available in the 32-bit version of Aphelion 
Dev.  

Following is a brief description of new features. 

10.1 Tasks 

Aphelion Lab and Dev structure image processing and analysis work 
in terms of tasks.  Each task corresponds to a coherent subset of the 
work steps necessary in performing image analysis.  Lab and Dev 
share the same tasks, but Dev adds an additional task, Developer, that 
greatly expands the number and capability of the image processing 
and analysis functions and adds tools for developing deployable 
applications.  We recommend that new users and users of Lab follow 
the sequence of tasks as laid out in Aphelion's GUI.  With the Dev 
product, the complexity and goals of the image analysis project will 
dictate if and when the expanded capabilities of the Developer  task are 
needed.   

10.2 Administrator rights 

Aphelion 4 provides two password protected user modes, one for 
administrator users who have full control of all system configuration 
settings, and the other for non-administrator users who can change 
only those settings enabled for that purpose by an administrator user.  
The non-administrator user typically captures images using a system 
configured by an administrator and processes the images using 
preconfigured software procedures.  All system calibration settings, 
camera selection, and other advanced parameters are typically not 
made available in the user mode.  

Aphelion Imaging Software Suite - User Guide 

174 

10.3 Acquisition Task 

In Aphelion 3, the image acquisition functions were spread out in the 
menus. In Aphelion 4, all image acquisition functions are together in a 
single task.  Calibration tools and associated resolution profiles for 
imaging devices are now easily accessed in the GUI.  

10.4 Object Extraction Task 

Many images can be easily segmented (e.g., using a threshold).  For 
such images, the Object Extraction  task will usually be sufficient.  
However, for more complex images the added capabilities included in 
Aphelion Dev's Developer  task may be necessary.  Note that an 
ObjectSet created with the Object Extraction  task can be input for an 
ObjectSet function in the Developer  task. 

10.5 Object Editing Task 

This task enables a user to alter an ObjectSet generated by either the 
Object Extraction  task or Developer  task..  Alteration of an ObjectSet 
includes using the mouse to draw new objects or modify existing 
objects, as well as delete objects.   

10.6 Measurement Task 

The number of Object measurements has been dramatically increased 
in Aphelion 4.  There are now more than 50 measurements available 
to the user. The set of Interactive Measurement Tools available in 
version 3.2 has also been enriched in version 4 with many, new tools 
such as angle measurement and caliper. 
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10.7 Report Generation Task 

This task provides a new capability that was not available in Aphelion 
3.2.  It generates analysis reports that use a Microsoft Excel template.  
The content and format of the report can be configured by the user.  
This task also includes functions to copy images and ObjectSets to the 
Windows clipboard.  

10.8 Developer Task 

10.8.1 Function Selection 

In Aphelion 3.2, all functions were selected in the Operator Dialog Box 
by clicking on a unique icon.  Aphelion 4 makes all functions 
accessible from the Process  menu on the Main Menu bar.  Version 
3.2's small icons containing images no longer exist.  With version 4, 
an image displayed in the Visualization window becomes an input for a 
function.  Most of the functions available in version 3.2 are still 
available in version 4.  While a few uncommon functions have not 
been ported to version 4, many new functions have been added.  
BasicScript functions available in version 3 that were specific for 
control of the user interface no longer exist since the version 4 GUI 
has been totally redesigned.  

10.8.2 Macro Languages 

As mentioned in many places in this User Guide, four macro 
languages are now supported: BasicScript, Python, Visual C#, and 
Visual Basic.  Thus Aphelion users of the previous version can still 
develop and use BasicScript macros, with the condition they use the 
32-bit version of Aphelion Dev. However, new users may opt for a 
more modern macro language.  
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10.9 Aphelion 4 User Interface 

The MDI (Multiple Document Interface) available in Aphelion 
version 3 has been replaced by a fixed (i.e., non-floating) window 
(Visualization window) in which one or four images can be displayed.  
However, while all other Aphelion 4 windows have a default, fixed 
location in the GUI, any of them can be easily floated as the user 
chooses, and just as easily re-fixed in the GUI, using simple mouse 
clicks. Floating windows can be dragged to any location in the 
Windows interface.  All windows can be easily resized in the standard 
way for Windows applications. 

10.10 Image and ObjectSet Gallery 

Two new features available in Aphelion 4 are the Image Gallery and the 
ObjectSet Gallery.  All open images and ObjectSets, whether loaded 
from disk or created in the GUI, are displayed as thumbnails in their 
respective gallery.  Thumbnails in the galleries can be displayed in the 
Visualization window by clicking on them (double-clicks for 
ObjectSets). 

10.11 Aphelion 3.2 Features not in Aphelion 4 

The Fuzzy Logic Toolkit is not available in version 4 of Aphelion. 
However, it will be included in the Classification Toolkit that is under 
development as Aphelion 4 is being released. 

Although the concept of “Display Context” is still available in Dev, it 
is not accessible from a contextual menu attached to an image window 
as in Aphelion 3.2. The ImageToScreenMap, RangeEstimator, and Palette 
properties and methods have to be used in Aphelion 4. They are found 
in the Images namespace. 
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APPENDIX I: TROUBLESHOOTING 

I. i. Troubleshooting for the dongle 

Verify that the dongle is actually connected to a USB port.  If it is 
not, then go back to Step 4 of section 2.4.4 Installing the USB 
Dongle of this guide.  If it is connected, then unplug it, wait 10 
seconds, and then reconnect the dongle.  If the wizard Found New 
Hardware opens, go back to Step 5 of section 2.4.4 Installing the 
USB Dongle of this guide.  Otherwise, perform the following 
steps:  

a. Right-click on the icon My Computer  (for XP) or Computer  (for 
Vista and 7) on your desktop or on the Start  menu.   

b. Select Properties  from the drop-down menu.  

c. For XP, select the Hardware  tab, then the Device Manager  
button.  For Vista and 7, select Device Manager   task (in upper 
left of the window). 

d. A window opens showing a list of all devices connected to 
your computer.  Double click on the Universal Serial Bus 
controllers  so that all connected USB devices are displayed.  

e. If a version of the CBUSB device other than 2.0 appears, it 
should be uninstalled.  Do this by right-clicking on the 
incorrect version and selecting the option Uninstall  on the 
menu that appears.  Then install the CBUSB 2.0 version. 

f. After the uninstall is completed, remove the dongle from the 
USB port.  

g. Wait ten seconds, then re-connect the dongle to the USB port.  

h. After the Found New Hardware wizard opens, continue at step 5 
of the section 2.4.4 Installing the USB Dongle of this guide.  
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i. If the installation fails again, send an email to the Aphelion 
Support team. 

I. ii. Troubleshooting for the camera interface 

I.ii.i.  Checking the installation of the driver 

To check that the CMU 1394 Digital Camera Device driver was 
installed properly, please follow the instructions below.  

1. Check that the FireWire cable is properly connected to both 
the camera and the computer.  

2. Open the Windows Device Manager.  

3. Open the Imaging devices item and select the CMU 1394 Digital 
Camera Device driver you installed.  

Note:  If this driver is not listed, confirm that the computer was 
rebooted as described above.  If the computer was rebooted and the 
driver does not appear in the Imaging devices list, then please attempt 
the driver installation again or contact your local systems support 
technician. 

4. Right click the CMU 1394 Digital Camera Device driver to access 
its contextual menu, click the Properties item, and then click 
the Driver tab.  

5. Check the version of the driver.  It should be version 6.4.5.133 
or higher.  If the version of the driver is not a version cited 
above, please contact the Aphelion Support Team by email 
(see section 2.3 Product Support).  



Aphelion Imaging Software Suite - User Guide 

179 

I.ii.ii.  Checking camera operation 

The stand-alone program 1394CameraDemo.exe  can be used to 
check camera operation.  This program is located in the 
installation folder whose default path is:  

C:\Program Files\ADCIS�AAI\Aphelion4.x.y\Dev\Drivers\IEEE1934\. 
Use this program now to check that the camera and its drivers are 
properly installed.   

After the 1394 Camera Demo interface is open, click Camera  on the 
Menu  bar.  Then click Check Link  to see if the camera is 
recognized.  If it is not recognized, then please correct any of the 
following conditions that are not met.  

1. Confirm that the camera is properly connected to the computer 
with a FireWire cable.  

2. Confirm that the driver CMU 1394 Digital Camera Device is 
properly installed by checking its properties in the Windows 
Device Manager interface.  

3. Confirm that the camera is compatible with the IIDC version 
1.30 or version 1.31 specifications.  

If these three conditions are all met and the camera still isn’t 
recognized by the 1394 Camera Demo, or if you are unable to 
correct any of these conditions, then please contact Aphelion 
Technical Support via email (see section 2.3 Product Support), 
describing the problem you are experiencing as fully as possible, 
including which of the conditions are or are not being met.  
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APPENDIX II: DIFFERENCES IN BASICSCRIPT 
MACROS BETWEEN APHELION 3.X AND APHELION 
4 (DEV ONLY) 

Most of the Aphelion 3.2 features for developing macros, such as: 
·  Execute code step by step 
·  Watch a variable 
·  Set a break point 
are still available in Aphelion 4. 

The text below gives the major differences between the two Aphelion 
versions with respect to programming in BasicScript.  

II. i.  ObjectSet Attributes 

In version 3.2 of Aphelion, some attribute names had an “_” such as 
PIXEL_COUNT.  The underscore character has been removed in version 
4.  Although an attribute name with an underscore is valid in version 
4, we recommend not using the underscore in new macros you 
develop in version 4 as these names will disappear in future versions 
of Aphelion .  

Note:  In Aphelion 4, ObjectSet names are case sensitive. 

II. ii. Value Output 

The function AphInfoWrite outputs a value to the tabbed Output window 
in window B. 

Dim volume() As Double 

AphImgVolume im, volume 
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AphInfoWrite "volume: " & volume(0) 

II. iii. List of non supported functions in Aphelio n 4 

All functions that interact with the image overlay as the overlay 
management has changed in version 4.  

All functions that interact with charts as the 3rd party chart component 
is different in version 4. 

II. iv. Change of Syntax 

The syntax of AphImgView has changed. In version 3.2, this function 
returned a value. This is no longer the case in version 4. The new 
function syntax is:   AphImgView AphImg(“My Image”) 
 

Tip:  There are new functions available in Aphelion 4 (e.g., Otsu 
Threshold).  Since these functions did not exist in version 3.2, there 
associated BasicScript functions were also not in that version. 
However, in Aphelion 4, all of these new functions can still be called 
in BasicScript using the syntax:  

Aph4<name of the Function>  (e.g., Aph4OtsuThreshold) 
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APPENDIX III: CORRESPONDENCE BETWEEN  
APHELION 3.X AND 4 OPERATORS (Dev only) 

Aphelion functions now have namespaces. 

In version 3.2 of Aphelion, a function had the following syntax in 
BasicScript:   

AphImgFunction or AphObjFunction. 

The prefix Aph is no longer present in version 4. Instead, the syntax is: 

Adcis.Images.Group.SubGroup.Function 

Adcis.ObjectSets.Group.SubGroup.Function 

For example, the erosion on both images and ObjectSets is defined as: 

Adcis.Images.Morphology.Basic.Erode 

Adcis.ObjectSets.Regions.Morphology.Erode 

Refer to section 5. List of functions (Dev and SDK only) of this 
document to get the group and subgroup of each Aphelion function. 

Note: BasicScript functions starting with the prefix Aph4 are 
functions that are new in version 4 and did not exist in version 3.2, 
(e.g., Aph4ImgClip, Aph4ObjOtsuThreshold, Aph4MissingParameter). 
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APPENDIX IV: KERNEL AND STRUCTURING 
ELEMENT EDITOR (Dev only) 

Kernel Editor  - The Kernel Editor window is a graphic tool for easily 
specifying a kernel to be used by the convolution function. First, 
specify the name of the kernel in the 
Name dialog box. Next, in the Size 
boxes, specify the kernel's 
dimensions, and then enter kernel 
values from the keyboard. Use the 
Tab key/Ctrl+Tab key  to move 
forward/backward through the 
parameter values. Double-clicking 
on a matrix cell will define this cell 
as the kernel origin. When done, 
click on the OK button. By default, 
the name of the Kernel is Custom 
Kernel. Clicking  deletes the 
kernel. 

 

Structuring Element Editor  - The 
Structuring Element Editor window is a 
graphic tool for easily specifying a 
structuring element to be used by a 
basic morphology function (e.g., 
erosion, dilation). First, specify the 
name of the structuring element in 
the Name dialog box. Next, specify 
the X and Y sizes, and then enter 
structuring values left-clicking 
inside each individual cell (cell 
values can be X for set and blank 
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for not set). Double-clicking on one cell will define this cell as the 
Structuring Element origin. When done, click on the OK button. By 
default, the name of the Structuring Element is Custom SE. Clicking 

 deletes the Structuring Element. 

Tip: Select the overload that does not use predefined Kernels or 
Structuring Elements to be able to define a custom Kernel or 
Structuring Element. 
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APPENDIX V: APHELION DVD ARCHITECTURE 

The Aphelion DVD root directory contains four folders, one each for 
the Aphelion software products called Dev, Lab, and SDK, and an 
additional Multimedia Demos folder. Each product folder has subfolders 
containing the installation program and documentation files.  The Dev 
product has separate installation programs for 32-bit and 64-bit 
architectures.  A different installation code is required to install each 
product. 

For each product installed, the subfolders present on the disk are: 

FILE 
TYPE 

DESCRIPTION DEV LAB SDK 

Bin DLLs & Dev executables �  �   

Drivers FireWire & WMD drivers �  �   

Examples Programming examples   �  
Examples 
32-40 

Vers 3.2 examples ported to vers. 
4.0 �    

Help Online documentation �  �  �  

Images 
Sample images for tutorials, 
testing, and developing macros 
and applications 

�  �  �  

Include 
Include files for Native C++ 
programming   �  

Lib 
Libraries for 32-bit and 64-bit 
architectures   �  

Macros Macro examples �    

Macros 
32-40 

Vers 3.2 macros ported to vers 
4.0 �    

Resdistri-
bution 

Microsoft products required to 
install and run Aphelion software �  �  �  
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