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Realization of high division number of coarse
grating signals by fully digital processing method

LUO Hua, GAO Shan, LI Xiang-long
(School o f Manufacture Science and Engineering , Sichuan University , Chengdu 610065 ,China)

Abstract: To meet the requirement of high accuracy measurement in coarse grating system, a fully
digital processing method is presented, which consists of digital filter, digital error compensation and
software digital subdivision. Two signals are filtered by digital filter in order to get waveforms closed
to the ideal state and then, by analyzing the software digital subdivision theory, the expressions are
deduced to verify how errors influence on the subdivision result. The errors include quadrature phase
shift error, unequal amplitude error, zero offsets and the third harmonic. As a result, corresponded
digital compensation methods are proposed. Finally, digital subdivision is adopted to obtain high divi-
sion number. Simulation is employed to validate that the FIR digital band pass filter based on strict
linear phase can effectively shield the noises in both high and low frequency bands, which are involved
in signal spectra of grating. Experiment results indicate that fully digital method can raise division
number to 500 with the precondition of coarse grating quality.
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