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Figure 4.6 Simulation results of singularity avoidance. (a) Second term of Eq. 4.9 
neglected. (b) Second term of Eq. 4.9 included. (From Yoshikawa (1984), reprinted 
with permission.) 
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Eq. 4.9 was neglected. This is nothing but the resolved motion rate control 
(Whitney 1969) . Figure 4.6(b) shows the result when the second term was 
included in the same equation. The positive constant was chosen as k = 
5.0 (m- 2seC 1 ). Figure 4.7 shows the change of the measure of manipulability. 
Figure 4.7(a) and (b) correspond to the cases of Fig. 4.6(a) and (b). 

From Figs. 4.6 and 4.7, we can see that the conventional resolved motion 
rate control has no ability for moving away from the singularity, whereas 
utilizing redundancy by the potential function quickly drove the manipulator 
away from the singular point and afterward maintained the maximum value 
of the measure of manipulability. 

4.5 Experiments 

4.5.1 UJIBOT, a Robot Manipulator with 7 DOF 

Figure 4.8 shows the kinematic structure of UJIBOT, a robot manipulator 
with 7 DOF driven by DC servo motors. The specifications and dimensions 
are summarized in Table 4.3. The vector from the center of mass of the ith 
link to the ith joint, Ii, and the inertia tensor, Ii, are described in terms of 
the ith link coordinates fixed at the center of mass of the ith link. The x, y, 
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Figure 4.7 Change of the measure of manipulability. (a) Second term of Eq. 4.9 

neglected . (b) Second term of Eq . 4.9 included. (From Yoshikawa (1984), reprinted 
with permission.) 
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