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Simultaneous Control Experiment of Orientation and Arm Position of Space Robots

Usig Sensor-motion Database
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We propose four sensor-based path-planning methods to simultaneously control
the orientation of the main body and the arm position of a space robot using only arm
motion. In our study, the database of relationships among the current sensor states,
the robot motion and the change of sensor states is required. We then use modified
breadth-first search, A* search, Genetic Algorithm or optimal control techniques to
determine the arm path. Itis possible to operate the robot and gather data simultaneously
as well as to easily modify the database. We confirmed the validity of our methods in
experiments using a drop shaft, which provides ten seconds of microgravity during
free fall, and a water tank, which provides buoyancy.
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Table 1 Comparison among proposed method.

Search Method Advantage Disadvantage
. The  path ~ found is | gearch time is long and
Breadth-first constructed of the shortest | memory is wasted.
Search steps.
A* Search Search time is short. Estimated cost is
subjective.

Genetic Algorithm
early stage.

Temporary solution is found in

Optimalization is not
guaranteed.

Optimal Control
dealt with.

Continuous values can be

Penalty function is
necessary if a solution is
not realized.
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