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Efficient guidance and control of space rover by MAS
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Abstract: We propose a guidance method for a planetary exploration without use of image information of a camera. A rover identifies
its position by using the simultaneous localization and mapping (SLAM). We combine a reliable estimation ability of extended
Kalman filter (EKF) and SLAM. A guidance law for a planetary exploration is obtained from a gradient field of artificial potential
functions. However, sometimes a control objective cannot reach a desired position when using the guidance law because there is a
possibility that potential functions have local minima. We employ Adaptive Temperature Parallel Simulated Annealing (ATPSA) to
accomplish an exploration rover mission without impairment of real-time property.
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(a) Without ATPSA (b) Using ATPSA
) - - )

(c) Using ATPSA with (d) Using ATPSA with
multi agent system (4 rovers) multi agent system (5 rovers)
Figure 1. Trajectory of space rover

Figure 2. Overview of exploration rover
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