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Autonomous battery-powered robot designed 
to compete in Sumo/Tug-of-War competitions.
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Design Requirements
� Fully autonomous operation
� Max size: 13cm x 13cm
� Weight Limit (Push Event):1500g
� Weight Limit (Pull Event):1500g
� Budget: $75
� Battery Powered, ≤12VDC
� Minimum 2-wheel drive (no tracks)
� Must detect boundaries and objects/bots
� Shuts off motors if unable to move object 

for 3 seconds
� Start button with 5-sec countdown delay

Cost & Budget

� Integrated all subsystems into one system
� Implemented navigation state machine
� Tuned PWM motor control
� Integrated IR + ultrasonic sensing
� Designed PCB-based chassis
� Completed debugging and validation

Design 2 Accomplishments

Navigation Algorithm

System Performance & ValidationChassis Design
� PWM step response reaches 

steady-state in ~2 seconds with no 
oscillations 

� Drift ≈ 3 cm over 100 cm (σ ≈ 0.25 
cm)

� Reliable boundary detection
� Object detection up to ~25 cm
� Power: ~0.12 A (idle) to ~0.83 A (load)
� Runtime (under load): ~4 hours


