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Short abstract: 
In this research work it is represented an analysis of a high accuracy automatic robotic docking system for Mars and lunar pressurized roving vehicles – rovers. 

First of all it has been performed a system approach analysis and classification of exploration rover concepts, ranged from small autonomous rovers to large pressurized crewed rovers capable of carrying several astronauts hundreds of kilometres and for weeks at a time, with consideration of the working environment requirements. Thus, the vehicle considered for the study is the Mars Cruiser One, a pressurized crewed Mars/Moon rover, with a total length of about 10 m, width and height of 4.5 m and with a motion based on four omni-directional wheels (( 3 m). The concept of the MCO has been developed by Architecture and Vision company. 

Suggested docking system allows to perform two important tasks: to build up a planetary modular base and to join several pressurized rovers during unmanned exploration or rescue missions. 

The main advantage is high accuracy of the docking (complicated task conditioned by the large dimension of the vehicles and by the space environment) combined with a simple system architecture. A very challenging feature of this system is that it allows to overcome the limits in manoeuvre of the rover.

In this study docking strategy and software for trajectory planning of the robot “end-effector” have been successfully created.

Theoretical basis of the performed research are Space Robotics Systems, Space Environment, Linear Algebra, Linear Optimal Control, Theory of Dynamical Systems, Direct and Inverse Kinematics and Dynamics of Robot Systems, Robots Trajectory Planning, Space Constructions, Unmanned and Manned Space Mission Technology.

All modelling and simulations are performed in Matlab/Simulink/SimMechanics. The animation has been realized in Maya 7.0 and Adobe Premiere.
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