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Fig.1 Signals measured by incremental
time grating displacement sensor
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Fig.2 Configuration of HW redundant system
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Fig.3 Working principle of incremental sensor
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Fig.4 HW redundant configuration of
incremental time grating displacement

sensor against loss-of-step
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Fig.5 HW redundant configuration of incremental
time grating displacement sensor against

loss-of-step and gain-of-step
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Tab.1 Synthetic performance indices of
incremental time grating displacement sensor

N R.. M R NM T
1 0.8100 2 To/2
) 0.9900 2 0.9639 4 To/4
3 0.9932 6 T,/ 6
4 0.9987 8 Ty/8
1 0.7290 3 To/3
2 0.9266 6 10/ 6
3 0.9990 3 0.9801 9 To/9
4 0.9946 12 To/ 12
5 0.9985 15 To/ 15
1 0.6561 4 To/4
2 0.8817 8 To/8
4 0.9999 3 0.9594 12 To/ 12
4 0.9860 16 10/ 16
5 0.9952 20 1o/ 20
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Fig.6 Redundant circuits against loss-of-step and
gain-of-step and its simulative results
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Applications of redundancy technique in signal processing circuit
for incremental time grating displacement sensor
WANG Yan-gang',PENG Dong-lin?,XU Jun?,LI Yan?
(1. Chongqing University ,Chongqing 400044 ,China;
2. Chongqing Institute of Technology,Chongqing 400050, China)
Abstract: The reliability of incremental time grating displacement sensor is analyzed,and the idea

and configuration of redundancy are introduced. HW redundancy schemes are presented for its signal

processing circuit. By adding moving probe unit and paralleling the signals produced,loss-of-step fault

can be prevented. Configuring several circuit modules mentioned above in parallel can further prevent

gain-of-step fault. The designed scheme is simulated and the reference data are provided for its

reliability design. Results show that both the reliability and the real-time performance of incremental

time grating displacement sensor can be improved with appropriate number of moving probe units.
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