WINTER 2019

Vehicle Object Avoidance Test Platform

Cameron Gendron ¢ Daniel Gordon ¢ Robert Scott

Background Problem Statement

» Design and build a platform to test object
avoidance algorithms, requiring:

|. Autonomous vehicles

ll. Test environment (no active sensing)

* The global autonomous vehicle market is
expected to reach $557 billion USD by 2026 [1]

» Autonomous vehicle failure rates paralleling the
aerospace industry (1 catastrophic failure per

* Develop path planning algorithms with visual
feedback for lane alignment corrections.

* Develop vehicle collision avoidance algorithms
for navigating the intersection via a networked
approach

billion hours) indicates exhaustive testing is
required [2]
» Engineers need a test platform that allows for

the rapid prototyping and testing of Networked
Vehicle Avoidance Algorithms

Omni-Wheeled Autonomous Vehicles
* Forward Collision Sensing (ultrasonic)

* Line Following (white/green colour sensing)
* Bluetooth Communication

Receive Vehicle Times of
Arrival

Get Reading from
Ultrasonic Sensor

Raspberry Pi Zero W Battery Pack

Omni Wheels

Is there a

Maintain Forward C . -
. Vehicle in the Match Speed
Velocity Way?

Calculate Local Time of
Arrival

. 4 s Will a Collision .
Maintain Forward Yes Slow Down to Avoid
Velocity Occur at the » Collision

Intersection?

Broadcast Local Time of
Arrival

Conclusions

Vehicles communicate expected time of arrival to
intersection and adapt speed to avoid collisions.

Future Work: Develop real-world environments,
with complex intersections and multi-lane roads.
Replace colour sensor with camera for better
situational awareness.
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