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INTRODUCTION 

To meet the demand for high product quality and production rate, manufacturing industries 
are moving towards automation. Automatic assembly machines are one such example of 
automation in industries. These machines are operated continuously to achieve high production 
rate, which in turn lead to higher than normal wear and fatigue of machine parts. As a 
consequence, various faults such as part jams, misaligned parts and wrongly ejected parts could 
occur in automatic assembly machines. Traditional methods of fault detection and classification 
such as limit checking and trend checking using sensors are not efficient for an inspection of 
automated machines. Hence, there is a strong need of Machine Vision Inspection (MVI) system 
for detecting the condition of machines and classifying faults from a video data. The concept is 
to supervise a machine using a single or multiple cameras and detect an abnormal machine 
behavior from this data. Any deviation from a normal working of the machine is considered as 
the abnormal behavior. Once a fault is detected, MVI system would send a signal to the 
controlling PLC to halt the operation and prevent further damage. MVI systems have several 
advantages over traditional fault detection methods. They are non-contact, fast and flexible 
especially in terms of finding new faults. Moreover, they also provide additional information to 
technical personnel for a diagnosis.  
 
SCIENTIFIC BACKGROUND 

Fault detection of an assembly conveyor, shown in Figure 1, proposed in recent work [3] 
[4]. The machine assembles three components: a metal puck, plastic puck and metal peg. A set of  

 

Figure 1 - Assembly conveyor used for testing purposes. 
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image data was collected for both normal assembly operation and faulty assembly operation of 
the conveyor. Simple webcams were used for image acquisition using LabVIEW while 
MATLAB was used for image processing operations.  

An approach has been proposed to detect and classify fault from the machine using MVI 
techniques. Several algorithms have been developed and researched in the field of MVI for the 
defect detection in fabrics using frequency spectrum analysis [1] [2]. The goal of this project is 
to evaluate the application of these algorithms/methods for detecting and classifying faults from 
the assembly conveyor.  
 
RESEARCH OBJECTIVES 

To investigate the application of published algorithms for a machine vision inspection of the 
assembly conveyor. The algorithms will be tested using MATLAB. The MVI technique must 
demonstrate the ability to use the inspection result to stop the operation when a fault is detected. 
The apparatus shown in Figure 1 will be available for testing.  The project has been defined to 
accommodate 1 student.  

SKILLS DEVELOPED 
The student will gain experience in the programming and debugging of a PLC, as well as 

becoming familiar with machine vision and inspection techniques.  The student will enhance 
their ability to work with MATLAB and LabVIEW.  
 
EXPERIENCE REQUIRED 

Strong interest in mechatronics and machine vision is desired.  MATLAB and LabVIEW 
programming skill considered as a requirement. 
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