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Optimal sensor placement for thermal error identification of NC
machine tool based on LLS-SVM and genetic algorithm

LIN Wei-qing"?, FU Jian-zhong', XU Ya-zhou', CHEN Zi-chen'

(1. Department of Mechanical Engineering , Zhejiang University, Hangzhou 310027, China;
2. College of Mechanical and Electrical Engineering , Fujian Agriculture and Forestry
University, Fuzhou 350002, China)

Abstract: A novel method based on Least Square Support Vector Machine(LL.S-SVM) and genetic algo-
rithm to select the temperature sensors of a Numerical Control(NC) machine tool was presented. The
measurement points in a CNC lathe were grouped based on the thermal mode theory, Then, the genet-
ic algorithm was used to determine the positions of optimum sensors. Finally,a thermal error regres-
sion model was established by the LS-SVM and a compensation model for the machine tool was given
also. The results show that the novel method combined genetic algorithms and LS-SVM well avoids
the correlation of the temperature sensors and ensures the accuracy of the model. In the experiments
of the CNC lathe, the mean absolute percentage error of the LS-SVM model is 1. 89% in axial direc-
tion and 2. 04% in radial direction, it also can reduce costs and shorten modeling time for less temper-

ature sensors.
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Fig. 1  Flowchart of genetic algorithm for optimal
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Fig. 2 Placement of temperature sensors
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Fig. 3 Key measuring points of temperature
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Tab.1 Result of genetic algorithm

A SR MAPE A
1 (1,10,14,16) 3.41% 29.3
2 (7,10,14,15) 3.28% 30.5
3 (4,11,13,15) 3.12% 32.1
4 (4,12,13,16) 2.83% 35.3
5 (5,12,13,16) 2.59% 38.6
6 (5,9,14,15) 2.35% 42.6
7 (2,10,14,15) 2.07% 48.3
8 (2,10,13,15) 1.89% 52.9
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