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Error measurement system of incremental photoelectric encoder
based on space position
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Abstract: The uniformity and orthogonality are important technical indicators of photoelectric incremental
encoders’ performance. The precision measuring of incremental encoders is an important link in
development and manufacture of encoders. Traditional measurement of signal quality is based on time
position and varied from the uniformity of rotating speed. The dynamic performance testing is incorrect
with high speed and variable speed rotation. A testing method based on angle was proposed and

corresponding system was established. The measured incremental encoder and a high —precision angular
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impulse generator were installed and rotated synchronously with a brushless DC motor; when measured
incremental encoder output a signal edge, collected the data of the high precision angular generator and
calculated the error. The detection error of the proposed system caused by uneven shaft rotating speed of
the encoder shaft was greatly reduced. Measurements were carried out through encoders with periodical
impulse output number 32 400, and was contrasted to the experiment based on time. The experimental
results show that the system is free of the impacts of varying speed of driving motor, and is capable of
improving the accuracy and efficiency of the incremental encoders testing. It was the proposed system that

brings the batch production with great convenience.
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Fig.1 Principle of encoder
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Fig.2 Output signal of incremental encoder
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Fig.3 Measurement method based on angle
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Fig.4 Structure diagram of the high precision measuring system
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and processing system
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Fig.1 Errors of coaxial(Unit: mm)

No. Error No. Error
0 0 8 —-0.008
1 —-0.002 9 —-0.009
2 —-0.004 10 —-0.002
3 -0.01 11 0
4 -0.012 12 0.002
5 -0.013 13 0.003
6 -0.011 14 0.001
7 —-0.009 15 0
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Fig.6 Measurement result in uniform velocity
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Fig.7 Measurement result in varying acceleration

Fvi
wlmrm HI \ I mH

il

A8 i H(*Th{)”'l

Fig.8 Measurement result in varying deceleration
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Tab.2 Result of oscilloscope’s measurement

in uniform velocity

No. 1 2 3 4 5 6 7 8

By oy A BB

J 23% 22% 14% 13% 24% 12% 22% 21%
Y 11% 8% 10% 5% 13% 11% 11% 6%
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Tab.3 Result of oscilloscope’s measurement

in varying acceleration

No. 1 2 3 4 5 6 7 8

J 25% 27% 15% 17% 26% 13% 24% 17%

Y 12% 15% 13% 15% 13% 14% 14% 16%
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Tab.4 Result of oscilloscope’s measurement

in varying deceleration

No. 1 2 3 4 5 6 7 8

J 27% 26% 24% 23% 18% 19% 27% 22%

Y 13% 18% 16% 15% 12% 13% 12% 16%
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