
 
  

Overview 

  
PixelScope analysis functions are grouped into Tools and Wizards.   
  
Tools  
Tools operate on a selection area  dragged with the mouse.  Selecting one of the tools will cause the plot 
window to open automatically.  Tools may be selected from the buttons on the left side of the main window or 
from the Tools  menu.   
  
Wizards  
Wizards perform more elaborate analysis tasks.  Each Wizard has a dedicated control window, and some 
have dedicated output windows. Wizard operation is described in the Wizards  section of this document. 
  
The remainder of this section gives a quick overview of PixelScope's Tools. For more detail please refer to 
the chapters for each individual tool. 

  
  

The Selection area 

PixelScope's tools operate on a subset of the image called the Selection area.   You create the selection area 
by dragging with the left mouse button.  This Selection area  may be as small as a single pixel or as large as 
the entire image. 

 
  
  

 The cursor changes shape when you move the mouse over an existing Selection area .  The mouse 
may be used to change the size or location of the Selection area.  
  

  

 

  
  

Tools 

Tools 

• Open an image.
• Drag with the left mouse button to create a selection area box.  
• Notice that when you move the mouse over the selection area the cursor changes shape. 
• Practice adjusting the size of the selection area with the mouse.
• use the right mouse button to zoom in.  Notice that the selection area remains constant.
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 The order of steps 1 and 2 is not important.  You may drag first or select the tool first. 
  

  
Cross section tool 

 
  
Plots the contents of the selection area as a cross section. 

  
  
Histogram tool 

  
Cross section tool 
  
Histogram tool 
  
Feature location tool 
  
Caliper tool 
  
2D Feature location tool 
  
Contrast measurement tool 
  
  
  

• Select a tool  by pressing one of the tool buttons.  The plot window opens automatically.
• Drag a selection rectangle with the mouse. 
• View the results.  The plot window opens automatically.
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Plots a histogram of the intensity of all pixels in the selection area. 
  

  
Feature location tool 

 
  
Finds the location of the feature within the selection rectangle. 

  
  
Caliper tool 

 
  
Displays the distance between two points which you define with the mouse. 
  

   The caliper is handy for quick measurements, but the feature finder tool is much more accurate.  
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2D Feature location tool 

 
  
Finds the location of the feature in both X and Y at the same time.  

  
  
Contrast measurement tool 

 
  
Measures the contrast of a three bar target in the selection rectangle. 

  

 

  
  

 
  

  

• Open an image, and drag a selection rectangle. 
• Press the Contrast tool button.
• View the results in the plot window.

Cross Section Tool 
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Plots the contents of the selection area as a cross section. 
  

  The plot window will open automatically when there is something to display. 
  
  
  

 
  
  

 
  
Plots a histogram of the intensity of all pixels in the selection area. 

 
  
  

Histogram Tool 

Caliper Tool 
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Displays the distance between two points which you define with the mouse. 
  

   The caliper is handy for quick measurements, but the feature finder tool is much more accurate.  

 
  
The Feature Location Tool finds the precise location of a feature within the selection rectangle.  
  

 
  

 The Feature Location Tool can find either: 

 
  

  
Example: Finding the center of symmetry 

Feature Location Tool 

• the center of symmetry of a feature
• an edge of a feature
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The selection area includes 3 bars.  The center of symmetry is shown by the red line. 

  

 
Now the selection area only includes 2 bars. The center of symmetry now falls between the bars. 

  
Example: Finding an edge 

 
  

  

  
Plot window 

• In all the photos above, the blue selection area was dragged with the mouse. 
• The red line is drawn by the feature location tool to show the result of the search.
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Find Edge Instead of Center 
Normally the Feature Location tool locates the center of symmetry of a feature.  This box instructs the tool to 
look for single edges instead. 
  
Presearch Within Wide Area 
This option is used when you wish to find a relatively small feature in a large selection area. More information 
is provided below. 
  
Feature Location: 
The measured location.  The units of measurement are defined on the Detector tab on the Optical Hardware 
dialog.    Measurements are relative to the lower left corner of the image. 
  
Zero Reference 

 
  

Lines on the plot 

The tall center line shows the center of symmetry.  (or the edge, if edge finding is selected) 
  
The two short vertical lines show the width of the active search area.   Any data outside these two lines is 
not used in the search for the center of symmetry. 
  

• The "Set" button moves the origin of the coordinate system to the current measured value.   
• The "Reset" button resets the origin to the lower left corner of the image. 

 
The same functionality is available on the Zero Reference menu:
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 The size of the Active search region is set automatically. In other words, the distance between the two 
red lines is a fraction of the blue Selection area rectangle you drag with the mouse.  This allows you to control 
exactly what the tool looks for.  The first two pictures on this page are an excellent example:  
  

  
 If the feature is too close to the edge of the Selection area the Feature location tool will not be able to 

locate the feature successfully.    
  

 
Example #1: If the feature were any closer to the left edge of the Selection area the Feature location tool 
would not be able to successfully identify it. 
  

 
Example #2: The feature is too close to the left edge of the Selection area.  Use the mouse to move the 
selection rectangle. 

• In the first photo the feature finder measures the location of the three bar target as a whole. 
• In the second picture the Selection area has been adjusted slightly, and only two bars are included.  The 

center of symmetry is now the dark space between the bars.
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"Presearch Within Wide Area"     ( Introduction ) 

 
 Use "Presearch within wide area" when you want to find a small target in a large, uncluttered area. 

  
 The following section explains why Presearch is useful. 

  

 
  
Let's say we want to track the position of a small target as it moves around the screen.  We could:  
  

  
The first proposal is obviously not very satisfactory because it requires manual intervention.  The second 
proposal also has a subtle flaw:  because the Selection area is large, the Feature finder will use a large active 
search region.  This in turn will limit the acquisition range. 
  
The solution is to use the "Presearch Within Active Area" option.  
  
When this option is checked, the Feature finder pre-searches the entire selection area to see if it contains a 
likely target.  If it does, the Feature finder picks an appropriate search area, and proceeds to find the feature. 

  
"Presearch Within Wide Area"     ( operation ) 

• Drag a small Selection area, and manually move it whenever the target moves
• Drag a very large selection area
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The Feature Finder has automatically selected an appropriate search area.  This area is shown as a cyan 
rectangle on the screen.  
  
  
  
  
  

  

 
  
The 2D Feature Location Tool  measures the X and Y location of a feature within the selection rectangle.  
  

 
  

  Two cross sections are displayed at the same time.  In all other respects the 2D tool is identical to the 1D 
Feature Location Tool. 
  
  

  The "Presearch Within Wide Area" option is also available when using the 2D finder. 
  

2D Feature Finder 
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Measures the contrast of a three bar target in the selection rectangle. 
  

  Many people assume that MTF and 3-bar contrast are identical.  Of course they have similarities,  but 
the reader is cautioned that they are not identical.  There are two primary differences: 
  

  

Contrast Tool 

• Contrast measurements are sensitive to the background "black level" in the image.   MTF 
measurements are not.   Many people find this non-intuitive, but it is true.  The interested reader is 
encouraged to read the FAQ on this topic on our website. 
 

• Even if measurements are made in a totally dark room, MTF is still not the same as 3-bar contrast.  The 
definition of MTF refers to sinusoidal frequency content.  The USAF target, however,  consists of bars 
with square-wave profile.  The sharp edges of the square-wave add high frequency content to the 
signal.  
  
The difference is not large, but is neither is it small enough to ignore.  The interested reader is 
encouraged to read the excellent section on MTF in the OSA "Handbook of Optics" 
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