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Inverse Kinematics of Hyper Redundant Robot arms based on MAS methodology
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This report deals with the inverse kinematics calculation system for hyper redundant robot arm.  The proposed method
builds an inverse kinematics calculation model of robot arms as multi agent systems which consist of 5 types agents for

processing states of joints. The features of the model;

it can configure easily various robot structures; it can set up

end-effectors on unrestrained parts of robot arms; it can select joints to generate poses; it can set up degree of participate in

process of calculations.

This report describes an outlines of the proposed method, 5 types of agent to configure inverse

kinematics calculation models, and the features of the proposed method.  Finally, case study of 100 axes hyper redundant

robot arm is illustrated to estimate the proposed method.
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Kinematics process model of typical manipulator.
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(a) Generating poses by Joint 1 and 3.
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(b) Generating poses for locating Joint 3.
Fig.2 Various poses generation by reconfiguring Agents.
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Fig.3 Effectiveness of weight parameters.
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Fig.4 Structure of a hyper redundant robot arm.
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(a) Using all Joints. (b) Using from J1 to J30

(c) Using from J50 to J99.
Fig.5 Processes for inverse kinematics calculations.

(d) Using from J70 to J99.
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(¢) The arm passing through (d) Stretching the arm without
the wall slit. collision into the wall.

Fig.6 Generating poses of the arm passing through the wall slit.
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