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Introduction
Conveyor systems with active steerable rollers play a huge role 

in big businesses by facilitating rapid sorting and item redirection. 
However, these systems are susceptible to problems when 
something as little as a single roller becomes defective. Are there 
any quick and automated ways to identify and find a defective 
roller? The intention of the project was to find a solution using 
optical sensors and processing through a Python extension known 
as OpenCV. Research by Gurav and Kadbe (2015) illustrates the 
capabilities of OpenCV processing by identifying hand gestures 
through a webcam. Iszaidy et al. (2016) was able to use OpenCV 
processing in order to track the speeds of multiple vehicles on a 
highway simultaneously. Cameras suspended above the belt to 
record the linear and rotational motion of the rollers (Figure 1) 
produced data that could be analyzed based on the ability of 
OpenCV processing to differentiate a functional roller from a non-
functional roller. It was concluded that defective rollers could be 
identified through this optical processing method. Identifying 
defective rollers will allow big companies such as Amazon, UPS, 
and FedEx to find flaws while using less money and effort. 

Materials and Methods
A Python routine was written to identify, mark, and track 

casting indents that are found on each roller on the conveyor belt. 
This routine first used an OpenCV algorithm to recognize the 
edges of rollers visible by the webcam. It was then able to outline 
the edges of the rollers. Once the rollers were identified, the 
computer focused on just the rollers and ignored everything else in 
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the frame. The routine then looked for the indents on the rollers 
using a similar algorithm to locate and outline its edges. Finally, 
using the box outlining the indent, the computer tracked the

indents horizontal movement to determine rotation of that roller 
(Chart 1). Once the routine was completed, a webcam was 
suspended above the rollers and multiple videos were recorded on 
the full conveyor belt to compare the effects that different 
variables had on the computer’s ability (Figure 2) to identify, 
mark, and track the casting indents on the rollers.

Results
Variables such as lighting, angle of the light source, and belt 

speed affected the computer’s ability to carry out the routine 
successfully. The specific setup used for testing is shown in Figure 
2. The computer accurately identified some of the roller’s indents. 
However, the lighting was not optimal, and would later cause 
issues when running the routine. The videos recorded on the 
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full-size belt were used to test the Python routine and would be 
used to improve accuracy. The routine worked best under the 
following conditions: the belt was moving at a slower rate, the 
rollers were rotating at a slower rate due to slower belt speed, and 
some light source provided created shadows in the indents. 

Only under these certain conditions could the computer keep 
track of the indents throughout the video. Rollers were easier to 
track when further from the light source.

Conclusions
The purpose of this project was to prove that defective rollers 

could be found with OpenCV image processing. Although the 
routine was able to detect these indents, many limiting factors 
restricted the routine’s capabilities. The webcam for example, 
which recorded the conveyor belt, had a resolution of 720 pixels. 
If a higher resolution camera was available for testing, then it 
would have been able to pick up the indents easier due to sharper 
edges and greater contrast between objects. Another limiting factor 
was lighting since testing took place in a typical factory setting 
and the industrial lighting created unwanted shadows. In a room of 
proper lighting, higher quality equipment, and processing, the 
Python routine can be used to reduce the time it takes to find 
defective rollers from weeks to a single afternoon. 

The use for image processing is not restricted to conveyor belt 
purposes. Possible future researching pathways that incorporate 
image processing and tracking include facial recognition, machine 
learning, artificial intelligence, and military defense systems. 
These are just a few of many researching areas for scientists and 
mathematicians around the world. The field of image processing 
keeps growing and expanding as technology and their 
understanding of these concepts become better. 
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Figure 1 (left): This 
image visualizes the 
direction the belt travels 
and the rotation of the 
rollers using arrows. The 
belt moves linearly while 
the rollers rotate 
simultaneously in order to 
push packages left or 
right. The belt is about 
seventeen inches wide 
and typical conveyor belts 
are over six hundred feet 
long but vary depending 
on its purpose.

Figure 2 (above): This was the setup used to record the videos of the belt moving 
underneath with rotating rollers. These videos were later analyzed with the Python routine 
and used in order to refine the code to make it more accurate in finding the indents.

Chart 1 (left): This 
illustrates the logic 
behind the Python 
routine in order to find 
and track the indents 
on rollers which 
determine the rotation 
of the roller. The 
algorithm mentioned 
in the chart involves 
using edge detection 
as well as color 
detection.
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