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ARTICLE INFORMATION ABSTRACT

Original Research Paper Vastness of operation airspace and uncertain environment in aerial search missions, makes utilizing
Received 08 February 2018 multiple intelligent agents more preferable to integrated centralized systems due to robustness, parallel
Accepted 07 April 2018 computing structure, scalability, and cost optimality of distributed systems. Cooperative search missions
Ayelbhl Octined Al (2015 require the search space to be divided properly between agents. In order to minimize the uncertainty, the
P— agents will ca“lculate the .hesl pal!'l in the assigned space pall‘ti‘li(m. According to the commlmicaliqn
Multi-Agent System topology, envlr-fmmental mfprmall(m_ and the near-future dem_smns are shared belwz’ten agents. In I_hls
Cooperative Search paper, cooperative search using multiple UAVs has been considered. First, mathematical representation
Distributed Control of the search space, kinematic and sensor model of UAVs, and communication topology has been
gg’;}ell”gl‘]‘e"" Algorithms presented. Then, an approach has been proposed to update and share information using the Bayes’ rule.

Afterwards, path planning problem has been solved using different optimization algorithms namely
First-order Gradient, Conjugate Gradient, Sequential Quadratic Programming, and Interior Point
Algorithm. Finally, the performance of these algorithms has been compared according to mean
uncertainty reduction and target detection time. The study shows that the Interior Point Algorithm is the
most effective algorithm in reducing the mean uncertainty, both with and without a priori knowledge.
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