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Short abstract: 
New missions to the Red Planet demand for an higher level of autonomy and reliability from new space robotic systems. Operations of unmanned robotic vehicles on Mars surface will require cooperation, robustness and efficient autonomous planning capabilities.
This paper presents methodologies by which a team of robots or a general robotic system equipped with multiple sensors can explore unknown environments. The basic tool is the incremental generation of a compact data structure which represents a roadmap of the explored environment with an associated map. Robots are efficiently guided in the environment so as to progressively sensing contiguous regions while performing a trade-off between information gain and navigation cost. Decentralized cooperation and coordination mechanisms are used so as to guarantee exploration efficiency and avoid conflicts. A continuous localization procedure based on natural features extraction is integrated in the scheme. The above methodologies outline new promising directions for future Mars explorations.
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