BEREISE 965K KEBHAERLE pp.406~412

ool F5 Hdel o
2% B FAE FANY A &5

Optimal Motions for a Robot Manipulator amid Obstacles
by the Representation of Fourier Series
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ABSTRACT

Optimal trajectory for a robot manipulator minimizing actuator torques or energy consumption in a fixed
traveling time is obtained in the presence of obstacles. All joint displacements are represented in finite terms
of Fourier cosine series and the coefficients of the series are obtained optimally by nonlinear programming.
Thus, the geometric path need not be prespecified and the full dynamic model is employed. To avoid the obstacles,
the concept of penalty area is newly introduced and this penalty area is included in the performance index with
an appropriate weighting coefficient. This optimal trajectory will be useful as a geometric path in the minimum-time

trajectory planning problem.
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mass(kg) 50 30
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Fig. 4 Performance index profiles v.s. iteration no. in
case of no obstacle.
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““able 2 The values of Js, J»in Js, A, and w at the end of each step

no. of step iteration weighting performance . penalty area
series no. no. coef. w index Jq Jein Js A,,(mz)

i 108 0.000000E+00 0.187649E+06 0.187649E+06

2 167 0.198395E+07 0.253083E+06 0.252819E+06 0.133109E-03

13 3 27 0.396789E+07 0.253188E+06 0.25309.E+06 0.241967E-04

4 2 0.793579E+07 0.253284E+06 0.253092E+06 0.241967E-04

5 2 0.158716E+08 0.253476E+06 0.253092E +06 0.241967E-04

6 31 0.317431E+08 0.253251E+06 0.253251E+06 0.000000E +00
i 202 0.000000E+00 0.185448E+ 06 0.185448E+06

2 200 0.195903E+07 0.239512E+06 0.239086E+06 0.217364E-03

19 3 108 0.391806E+07 0.239675E+06 0.239564E +06 0.284076E-04

4 158 0.783612E+07 0.239717E+06 0.239689E +06 0.359109E-05

5] 75 0.156722E+08 0.239725E+06 0.239719E+06 0.423175E-06
1 193 0.000000E +00 0.184472E+06 0.184472E +06

2 267 0.194825E+07 0.232338E+06 0.232047E+06 0.149731E-03

25 3 77 0.389650E+07 0.232450E+06 0.232374E+06 0.195797E-04

4 Vi 0.779300E +07 0.232479E +06 0.232459E+06 0.249656E~05

_ 5 63 0.155860E + 08 0.232475E+06 0.232474E +06 0.643354E~07
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Fig. 7

Moving configurations minimizing energy
consumption.
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