
 
 
 
 

 
PRODUCT: 

 
iGauge 
 

 
SUBJECT: 

 
Accuracy and Repeatability 
 

 
DATE: 

 
May 16, 2003 
 

 
 
 
iGauge is an easy-to-use machine vision system for gauging – measuring distances, hole diameters and 
other dimensions on parts.  Although gauging using machine vision is physically different from contact and 
laser gauging methods, the objectives are the same: how accurately can measurements be made and how 
repeatable are the results. 
 
Comparing specifications for machine vision gauging systems can be confusing and expensive if you make 
the wrong choice.  ipd’s mission is to provide you with easy-to-use tools and understandable measurable 
specifications. In this Product Note we examine the general performance characteristics for any gauging 
system and actual specifications for our iGauge Vision Appliance. 
  
 
 
What are Accuracy, Repeatability and Precision? 
 
Repeatability, accuracy, and precision are important performance characteristics for any gauging system.   
 
• Repeatability says how close together repeated measurements are, or the variance of the measures 

(see Figure 1- next page).   
• Accuracy says how close the measures are to the true value.  You can think of it as the mean 

difference between repeated measures and the true value.   
• Precision means the number of digits to which the measurement gauge can be read.   

 
A machine vision system, such as iGauge, can return measurement results with 7 digits, but only 
repeatability and accuracy tests will tell you how many of these digits are significant.  In this case, precision 
is limited by the accuracy and repeatability characteristics, so we need not discuss precision further. 
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Figure 1.  Accuracy is how close you are to the center (the true value) and repeatability is how close 

together the measurements are 
 

 
 
 
How are Accuracy and Repeatability Specified? 
 
Machine vision measuring systems can specify accuracy and repeatability in terms of physical units, like 
microns, but only when the image field-of-view, lens and camera are known and fixed.  Because iGauge 
can be used with a range of fields-of-view and lenses, we must specify accuracy and repeatability in terms 
of pixels, the size of the individual camera image elements when projected into the field-of-view. 
 
You can estimate physical values for the accuracy and repeatability if you know: 

 Your field-of-view (the dimensions of the area seen by the camera) and the number of elements in 
the camera’s image sensor.  From these you can compute your projected pixel size in physical units. 

 The gauging system’s accuracy and repeatability, measures in projected pixels. 
 
For example, a 6-inch, horizontal field-of-view viewed by a 640 x 480 element sensor will have an projected 
pixel size of about 6/640 = 0.0094 inches or 9.4 mils (thousands of an inch).  If accuracy is specified as ½ 
of a pixel, then you should be able to measure to within 0.0047” or 4.7 mils. 
 


