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Abstract: To measure the dynamic real-time interpolation error of an optical encoder in non-uniform
rotation, a method for analysis and processing the Morié fringe signals based on non-uniform sampling
was presented. The real Morié fringe signal equation was constructed by Fourier series principle.
According to real-time sampling on the encoder at different speeds, the characteristics of non-uniform
sampling for Moiré signals was revealed. On the basis of the non-uniformity of the signal sampling,
the Morié fringe signals were reconstructed by using the least square curve fitting. Reconstructed
signals were analysed by Discrete Fourier Transform algorithm and the waveform parameters were
obtained. With the relationship between interpolation error and signal parameters, the measurement

of encoder dynamic error was achieved. The Moiré fringe signal of a 21 bit absolute optical encoder
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was analysed and processed and the twice extreme dynamic interpolation errors are +3.21 ";—4. 69"

and +3.45 "; —4. 81", respectively . Experiment result shows that this method effectively processes
Morié fringe signal of variable frequency in the encoder with non-uniform rotation ,and accurately
measures the dynamic interpolation error of the encoder., which provides foundation for real-time
detection and correction of encoder error at the actual work site.
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Sampling waveforms of encoder signals
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(a) Waveform of reconstruction in uniform sampling
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(¢) Residual of uniform sampling
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(b) Waveform of reconstruction in non-uniform sampling
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Fig. 2 Processing of Morié fringe signals
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Fig. 3 Fourier transform
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Tab.1 Each harmonic parameters of precise code

Direct Funda- Second Third

current mental harmonic harmonic

Ist Amplitude/V  ug 0,0211 2.514 0.0135 0.002 18
uqg 0.0107 2.508 0.0347 0.001 63
ue 0.0334 2,511 0.0258 0.003 36
us 0,0196 2,487 0.0319 0.002 54
Phase/rad ug 0.103  2.238 2.271
Ua —0.102 —0.745 1. 587
up 0.115 2,175 1. 998
U —0.099 —0.663 1. 465
Amplitude/V  uqg 0.026 5 2,507 0.0312 0,004 12
uq 0,018 8  2.491 0.0225 0.002 82
2nd ue 0.0293 2,512 0.0255 0.003 45
ue 0.0122 2,488 0.0421 0.001 64
U 0.134  2.256 1.984
Phase/rad
U —0.086 0.572 1.653
Uup 0.117  1.938 2.088
U —0.105  0.564 1.632
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