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Abstract: For a high-speed and high-acceleration planar parallel mechanism, a design for control (DFC) approach is pro-
posed for the optimization of the mechanism structure. Several evaluation indexes of kinematics and dynamics performance
are established for the object functions and constraints, and then a standard multi-objective optimization problem can be
formed. The dimension synthesis is carried out by solving the multi-objective optimization with NSGA-II (non-dominated
sorting genetic algorithm-II) algorithm. The final result shows that the mechanism with the optimized parameters can elim-
inate the systematic coupling and enhance the dynamic performance greatly, which provides a solid mechanism hardware
platform for designing the high-speed control system.
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2 FHEFEAHMA (Planar parallel mecha-
nism)
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Fig.1 A planar parallel mechanism

Fig.2 3-D model of a planar parallel mechanism

3 ZHHFEE! (Dynamics model)
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4 L3R E& (Optimization strategy)
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5 NSGA-II ¥ % (Non-dominated sorting
genetic algorithm-II)
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Fig.5 The production of population in NSGA-II algorithm

6 LR (Result of optimization)
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optimization using NSGA-II
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Fig.6 Pareto optimal solutions

7 #5i¢ (Conclusion)
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Tab.1 Results of multi-objective optimization
4 KJE /m R /m? PRI EE ERNE B /kg- m? FI s b £
[ b I3 Az AsJAs  As/A3  Aq/A; fi A E B 5
1 0567 0286 0.590 0.000537 0.883 0.800 0.361 28.3 2.16 144 —0.198 193
2 0466 0262 0.501 0.000529 0926 0.628 0.298 53.1 145 1.03 -0.137 162
3 0449 0256 0.515 0.000386  1.520 1422 0.596 54.7 1.35 1.09 -0.137 156
4 0501 0278 0.523 0.000352 0987 0917 0.498 40.8 1.68 1.13 —0.152 172
5 0519 0277 0523 0.000359 0943 0.597 0.463 40.8 1.67 1.13 —0.152 172
6 0483 0.272 0.540 0.000420 1.421 0.992 0.655 40.9 1.57 121 —0.154 167
7 0480 0.269 0.548 0.000413 1440 1.014 0.659 40.9 1.55 124 —0.156 165
8 0462 0278 0.587 0.000491 0.906 1.003 0.532 41.1 144 143 -0.161 158
9 0494 0277 0.523 0.000362 0.954 0.881 0.499 42.0 1.63 1.13 —0.15 170
10 0479 0.266 0.525 0.000447 1.197 0913 0.604 44.6 1.54 1.14 —0.148 166
11 0403 0.228 0406 0.000448 0.848 0.903 0.706 119 1.10 0.72 —0.082 148
12 0433 0278 0429 0.000561 0.845 0.817 0311 119 1.25 077 —0.103 154
13 0411 0271 0404 0.000457 0.821 0.873 0.762 119 1.14 0.69 —0.092 150
14 0412 0284 0419 0.000505 0951 0.661 0.671 119 1.14 075 —0.094 149
15 0409 0269 0400 0.000456 0.809 0.869 0.759 119 1.13  0.68 —0.090 149
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