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Optimal Parameter Search Method for Precision Control of Machine Tool
Masaya Tateda®, Sehoon Oh, Yoichi Hori (The University of Tokyo)

Abstract

For precision control of machine tool, a lot of control parameters must be tuned properly. So various novel search

algorithm (for example, GA(Genetic Algorithm), PSO(Particle Swarm Optimization)) are used in auto-tuning. But

they are not very fitted for auto-tuning because of characteristics of machine tool.

In this paper, we propose new novel search algorithm better than conventional search algorithm in tuning con-

trol parameter of machine tool. One of new novel search algorithm is improved PSO, and the other is PSO using
NN(Neural Network). Effectiveness of improved PSO is verified by experimental results, but that of PSO using NN

is not so clear.
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Fig.1. HIL system for experiments
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Table 1. Best value of parameter
P1 | P2 P3 P4 | P5 | Error(u m *s) | Time(sec) | Fitness
237 | 3768 | -4500 | 1175 | 50 33.9208 1.949 45.4081
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Tuning of control parameter using PSO
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Table 2. Result of tuning using GA, PSO, improved PSO

P1| P2 P3 P4 | P5 | Error(ux m *s) | Time(sec) | Fitness

GA 158 | 3639 | -4948 | 1283 | 87 34.3097 2.117 44.1452

PSO 1st 232 | 3183 | -4524 | 1310 | 159 26.2347 2.146 44.7414

PSO 2nd 280 | 3441 | -4729 | 1262 | 163 28.0774 2.125 44.7101

PSO 3rd 185 | 2935 | -5188 | 1206 | 196 29.6395 2.194 44.0512

Improved PSO 1st | 228 | 3351 | -4501 | 1216 | 139 29.8052 2.037 45.1785

Improved PSO 2nd | 318 | 3596 | -4032 | 1131 | 91 32.5374 2.041 44.9941

Improved PSO 3rd | 270 | 3600 | -4532 | 1230 | 169 32.8267 2.015 45.0366
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Table 3. Result of tuning using PSO, PSO+NN
P1 | P2 P3 P4 | P5 | Error(ux m *s) | Time(sec) | Fitness
PSO 232 | 3183 | -4524 | 1310 | 159 26.2347 2.146 44.7414
PSO+NN | 203 | 3312 | -5124 | 1305 | 118 26.342 2.116 44.9492
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