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Fig. 1  General viev of manipulator.

Table 1 Specifications of the manipulator.
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Fig. 4 A flow diagram to compute trajectories of the manipulator
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Fig. 5(a) An example of a trajectory generated by a graphic simulator.
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Fig. 6 A flow diagram of the experimental data processing.
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Fig. 7(a) The exciting voltage of a stepping motor.
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Fig. 7(b) The exciting current of a stepping motor.
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Table 2 Specifications of a stepping motor.
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Fig. 9 An experimental frequency-current charactlristic of a stepping motoT.
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Fig. 10 A calculated frequency-current characteristic of a stepping motor.
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Fig. 11 An optimal angular-velocity patten of the manipulator.

1.0t
0.9}
0.6}
0.7}
06}
05}
0.4}
0.3}
0.2}
0.1}

Electric Current (A)

0 07 08 12 16 20 24 26 32 36 40 44
Is )
Time (sec)

Fig. 12 The exciting current of the manipulator with no load..
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Fig. 13 The exciting current of the manipulator with 0.5kg load.
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It is important to investigate the intellectual control of a robot ma-
nipulator in robotics and the investgation is now in progress in our laborato-
ry using computer simulation. In order to confirm the exactness of simula-
tion results, it is necessary to compare these results with the experimental
results of an actual manipulator.

Therefore, we have developed a control and measuring system of a robot
manipulator. Design conditions of the system are as fellows;

(1) The system has a hierarchical structure with host and servo computers.

(2) The system is able to control the manipulator, and measure simultaneously
several physical quantities of the manipulator.

(3) The system can simulate trajectories of the manipulator graphically on
CRT or X—Y plotters.



