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Abstract:

This talk presents theoretical and flight experiment results for the Stanford Testbed of Autonomous
Rotorcraft for Multi-Agent Control (STARMAC), a fleet of quadrotor helicopters. This system has been
developed as a testbed for novel algorithms that enable autonomous operation of aerial vehicles, with
the ability to accomplish abstract tasks without human intervention.

First, I will present the vehicle design and dynamics for the STARMAC Il quadrotor helicopters that we
developed. Then, | will present the hierarchical approach that we used to control the vehicles,
composed of a vehicle control system and an autonomous guidance system. The vehicle control system
provides the capability of accurately tracking input commands to control vehicle orientation and position.
It has demonstrated accurate control of the aircraft both indoors in small areas, and outdoors at higher
speeds with wind disturbances. The guidance system provides the capability of performing more
advanced tasks by analyzing the current state of the system to generate input commands for the vehicle
control system, specific to the type of task desired. | will present a technique for one such task, to
perform automatic search and rescue using the fleet of quadrotor helicopters with avalanche rescue
beacon sensors. The vehicles are tasked with acquiring as much information as possible about the
location of a victim buried under snow in by an avalanche. The vehicles use particle filters and
information theory to compute optimal flight trajectories to localize the rescue beacon.
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