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GPU accelerated image processing for electronic speckle
pattern shearing interferometry

SHAO Heng" , ZHOU Yong, QI Jun-feng, NIE Zhong-yuan
(Beijing Satellite Manufactuing Co., Ltd BSC,Beijing 100094, China)

Abstract: Electronic speckle pattern shearing interferometry (ESPSI) is a new method for measuring
displacement derivatives based on electronic speckle pattern interferometry. It is especially suitable for
real-time measurement of nondestructive testing. The acquired phase difference map in the ESPSI is
usually seriously affected by noise. Thus filtering processing is needed to get a good phase difference
map. Filtering by CPU takes too long time for real-time processing. To take full advantage of GPU’s
strong parallel computing capability and high storage bandwidth, GPU-accelerated phase difference calculation
and filtering algorithm based on four-step phase-shift method and Butterworth low-pass filter, sine-cosine
mean filter and complex mean filter methods were developed to accelerate image processing. GPU-accelerate
processing shortened the processing time from about 1.9 s (i7 6500U) to 239 ~366 ms (GeForce 940MX)
or 86~116 ms (Quadro P3000). The time cost by sine-cosine mean filter and complex mean filter methods

can be further reduced to less than 0.2 s by filtering fewer times to meet the needs of real-time ESPSI meas-
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urement when the performance of the GPU is weak.

Key words: electronic speckle pattern shearing interferometry; image processing; filtering; GPU ac-

celerated calculation
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Fig.1  Shearing speckle interferometry optical system

based on Michelson shearing device
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Tab.2 The shortest times for sin-cos filtering and complex mean filtering with different filtering window sizes to reach

the best of Butterworth filtering
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Fig.5 Filtered images of simulated diagram with different filtering methods. (a)Butterworth filtering, n=2,

D,=37; (b) Sin-cos filtering, “7X7”, 24 times; (c¢) Complex mean filtering, “7X7”, 26 times.
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Tab.3 The shortest times for sin-cos filtering and complex mean filtering with different filtering window sizes
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terworth filtering, n=2, D,=37; (b) Sin-cos filtering, “7X7”, 24 times; (c) Complex mean filte-

ring, “7X7”, 26 times.
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