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INTRODUCTION 
Automated assembly machines operate continuously to achieve high production rates. Continuous 
operation increases the potential for faults such as jams or incorrect assembly.  The overall goal of this 
project is to develop and validate a Machine Vision Inspection (MVI) system that can detect and classify 
faults using only a single camera as a sensor.  An industrial automated O-ring assembly machine that 
places O-rings on to continuously moving plastic carriers is available as the test apparatus, as shown in 
Fig. 1.  A typical jam type fault with this machine is illustrated in Fig. 2. 
 
OBJECTIVE 
An MV-based system for fault detection has been developed for off-line analysis [1].  Recently, elements 
of the system have been written in NI Vision Builder (VB), Matlab (Image Processing and Computer 
Vision toolboxes) and OpenCV, using object detection and circle detection tools.  Both VB and Matlab 
are used for prototyping.  OpenCV is used when processing speed becomes important, as for an on-line 
applications.  The objective of this project is to see if on-line versions can be developed, without resorting 
to the option of faster hardware or operating systems [2]. 
 
PROJECT TASKS 

 Develop online fault detection with NI VB (requires VB to communicate with PLC through an 
Arduino, in the event of a fault, VB signals Arduino and Arduino in turn signals PLC to stop) 

 Develop online fault detection with Matlab, then implement in OpenCV (Matlab will likely be 
too slow, but it will help in testing the algorithm before recoding in OpenCV) 
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Fig. 1.  O-ring assembly machine. 

 

Fig. 2.  Transfer track fault. 


