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Algorithm I  Reaction Planning

by Damped least squares method

Input: 8., = ((R,x),(@,%)), s, =((R,,x,),(o,,%,))
Reaction Planning( )
1; While not reach (x,,R,)
2:  5,.,=Gyroscopic Avoidance(s .. ,S,) ;
3.  60=Kinematic Inverse(S,. ,8 e ) }
4 S et =S5
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3. Returns,;

Kinematic Inverse (s, ,8 e )
L: A0=J"(JI"+X°T)'e;
2.  Return 0;
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Fig.1  Representation of rapid-exploring random tree method ( the extend operation)
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Fig.2 Model of six-axis open chain manipulator

Pl 3 RRT ARG BT A il e s 50

Fig.3  Collision-free trajectories generated by the RRT path planning algorithm
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/ Group I Group 2 Group 3
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AN ALGORITHM OF PATH PLANNING FOR MANIPULATOR
END-EFFECTOR BASED ON GEOMETRIC MECHANICS
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An online algorithm of real-time collision avoidance and trajectory tracking for the manipulator end-ef-

fector is proposed in the framework of geometric mechanics in this paper. First, the gyroscopic force is introduced

in the motion of end-effector to generate its collision-free smooth trajectory in work space. Next, the corresponding

smooth trajectories in the joint space are obtained by solving the inverse kinematics problem with the damped least

square method. Finally, through the comparison with the classical RRT algorithm, the effectiveness of the pro-

posed algorithm is illustrated by numerical simulations of a 6 DOF manipulator.
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