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Configuration optimization of the differential filter in

spatial filtering velocimeter

He Xin, Long Xingwu, Zhou Jian, Nie Xiaoming
(College of Optoelectronic Science and Engineering, National University of Defense Technology, Changsha 410073, China)

Abstract: The pedestal components in output signals of spatial filtering velocimeter can be completely
eliminated by differential method theoretically. However, because of varying amount of radiation energy
incident onto the photodetector, some pedestal components still occur in the output signals, making it
difficult to pick up desired signals, especially signals having very low frequencies close to zero. To remove
the pedestal components in output of differential filters, the configuration of a COMS —type differential
spatial filter in spatial filtering velocimeter was optimized. Every possible configuration of a differential
filter was listed, and several typical configurations were chosen to analyze in detail by carrying out
experiments. The quality of the output signals were analyzed in the aspects of power spectrum and signal—to—
noise ratio under the condition of uniformed and non—uniformed illumination respectively. By comparison of
quality of output signal from these several typical spatial filters, a most suitable configuration was obtained.
This optimized configuration can noticeably eliminate the pedestal components in output signals.
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Fig.1 Basic principle of spatial filtering velocimeter
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Fig.2 Structure of spatial filter based on linear CMOS image sensor
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Fig.6 Signal—to—noise ratio of output signals obtained by three spatial
filters with different structures under the condition of uniformed

illumination
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