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Hardware & Software

Testing

Existing solutions for conveyor belt failure mode detection at 
Amazon sort centers mainly rely on regular walkthrough 
inspections by maintenance personnel. Other systems at 
Amazon, such as sensors that detect changes in temperature, 
vibration, or motor current, do not monitor belt health or 
generate a predictive maintenance report utilizing vision-
based software

Existing Solutions

Team #5

├── requirements.txt
├── results.db
├── run.py
├── Edge/
├── Frame/
├── Rips/
├── Surface_defects/
├── template_folder/
│  ├── results.html
│  ├── data.html
│  ├── index.html
│  └── navbar.html
└── app.py

Full Stack
Web App

Results are saved 
to a database after 
auto and manual 
run. Able to store 

5+ year of data

Scope of Work
Detects rips, material defects, alignment

Affordable (BOM <= $400)

Non-Invasive

Recommend maintenance from KPIs

Final Design

Background

• Material defects such as cuts, gouges, and 
tears can cause belt failure

• Belt tracking is when the belt veers off-
center and rubs against the conveyor 
frame or other components, causing 
premature wear and damage to the belt

• Misaligned belts account for 15% of all 
mechanical failures in Amazon's 
conveyance systems

• A belt rip  occurs when the belt  sep arates o r  
tears apart, causing a complete belt failure

• Package damage or oth er ab rasions can  
cause rips and tears in the belt

• Splices are staples joining a b elt to geth er,  
which are susceptible to damage and c an  
become weak points that may result in a rip

Belt Rips

Belt Tracking

Material Defects
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Initial 
Experiment

 XBOX Kinect

Testing 

Hardware
Raspberry Pi 

3B
Logitech
Camera

Final 
Design

NVIDIA Jetson
Nano

USB 1080P 
Wide Angle

Amazon houses on average 11-22 miles of conveyance 

belts per fulfillment center, the belt  failure increases 

downtime and costs millions of dollars.
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