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Distributed Coverage Control of a Multi Agent System in a Disaster Area and Localizing
the Stationary Probable Targets in the Environment

A. Aminzadeh?, A. Khoshnood?®”
! Ph.D. Student, UAV Lab., Aerospace. Eng., K. N. Toosi University of Technology., Tehran, Iran
2 Assoc. Prof., Aerospace. Eng., K. N. Toosi University of Technology., Tehran, Iran

Abstract

This paper is dedicated to a cooperative search and coverage problem in which we applied a distributed
coverage control algorithm for automated victim search using a cooperative multi-UAVs system. Disaster
management is a competition with time. So, fast response to disaster can significantly decrease damages and
losses. It is obvious that a comprehensive map of the affected area immediately after disaster occurred, helps
disaster control unit to quickly and initially evaluate the degree of damages, amount of economic losses and
casualties. Therefore, they can plan for disaster management operations with more and detailed information.
We considered a rectangular surveillance region in which four fixed-wing UAVs fly over the affected area to
exactly localize the 18 stationary targets randomly distributed in the environment, as well as maximizing the
coverage. For this purpose, UAVs cooperatively build the cognitive maps including Target Probability Map
and Uncertainty Map. Then based on cognitive map and also their prediction from three steps ahead of their
own and also neighboring agents moves, UAVs decide about their optimal collision-free paths. Comparison
between cooperative and non-cooperative methods indicates that in cooperative distributed scheme, coverage
percentage and global average uncertainty converges to their admissible maximum and minimum value in a
considerably less time, respectively.

Keywords: Cooperative Coverage Control; Distributed Control; Planning Tree; Disaster recovery; Receding
Horizon Control Scheme.
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