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Cooperative Collision Avoidance for Co-axial
Helicopters

Cooperative Collision
Avoidance
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Bilateral Teleoperation and Collision Avoidance

Operator_
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Obstacle

Coordination: Safety:
* Trajectory Tracking e  Stability under Communication Delays
Formation Control Collision Avoidance
Transparency:

*  Operator must feel environmental forces interacting with
remote agents.



Experiments: Dynamic Formation
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Collision Avoidance with Detection Errors

Problem:

o

To guarantee safe navigation of
mobile vehicles through
obstructed and shared
environments when the
information is not perfect.
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Collision Avoidance with
Detection Delays

Three Coaxial Helicopters
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Collision Avoidance with Sensing Uncertainties:
Avoiding Singular Points

Objective Avoidance
Control Control

Control Law: U; = Uio ‘|‘Uial +Uig _kiqi

T

Perturbation (vector) Maximum Vt_alomty
perpendicular to the avoidance Regulation
control when the i-the agent
approaches an unwanted
local minima

Singular Points: Uio —> —ﬁuia A>0



Collision Avoidance with Sensing Uncertainties:
Simulation Results
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Questions?




