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Improvement of precision of encoder
based on neural network

XU Zhi-jun HONG Xi YU Xin

Changchun Institute of Optics Fine Mechanics and Physics
Chinese Academy of Sciences Changchun 130033 China

Abstract A new method based on Radial Basis Function RBF neural network was proposed to correct the
system error of a optical encoder. The modeling method of RBF was introduced in detail and the theoretical
basis for adjusting the parameters of the model was given. A new model for error correction was set up by
taking the test values of the high precision instrument as outputs and the angle values of sample points as
inputs. The testing results show that the precision of the encoder by this method has increased by 3 times as
compared with that of traditional method and the precision of measuring system is improved greatly by using the
RBF model as error compensation.
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Fig. 2 Precision measurement system for optical en-

coder
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Fig.3 Comparison of error curves for RBF model with 6

hidden modes
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Fig.4 Comparison of error curves for RBF model with 8

hidden modes

3
— — REMER RS M2
2r i - ?I‘f%’)éﬁ@%%i%i%ﬂﬁ/?ﬁ ]

ul A

_1 + {‘
A D
-2 \\/\/ SN
0 100 200 300 400
x/(°)
5 10

Fig.5 Comparison of error curves for RBF model with

10 hidden modes
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Table 1 Operation time of RBF model for
different hidden modes 2
/s
6 212 0.41
8 270 0.32
10 340 0.28
12 416 0.26
20 780 0.24
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