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Speckle autocorrelation resolution measurement and correction

LUO Shiqi, LIU Jingzhou, CHEN Xuanhui, XIE Xiangsheng
(Department of Physics, College of Science, Shantou University, Shantou 515063, China)

Abstract: Speckle correlation is the basis of speckle-based optical measurements and imaging recovery
technologies, which determines the resolution of the opitcal system. At present, the theoretical description of
speckle size (granularity or resolution) is not accurate enough and lacks of experimental verification. The
influencing factors of speckle pattern autocorrelation size were explored, compared it with the same numerical
aperture objective, and the scattering lens properties of thin scattering medium were revealed. Through the
multiple sets of measurements for speckle autocorrelation and lens focusing size, the results show that the
apodization function will affect the resolution, and the Abbe criterion needs to be corrected according to the

specific optical path, which has a certain reference value for speckle-based measurement and imaging
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technology.
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Fig. 2 Speckle autocorrelation curves under scattering plates
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8 89.256 88.340 1.037
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Table 2 Speckle measurement through scattering medium
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d/mm I 2 {Ey/um PS{E/ pm BRI %
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Table 3 Focal spot measurement through lens (corrected)

S ERE  SEPREERE

dmm  {yum BIERE BIEMIRE/Mm  3RE/%

17 44.008 1.057 44.363 0.752
15 49.587 1.045 49.642 1.138
12 61.364 1.031 61.112 0.919
10 71.901 1.025 72.626 0.999

8 89.256 1.020 90.308 0.650
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Table 4 Speckle measurement through scattering medium

(corrected)

U ER B A AR

¥ 5 A A

17 45.079 1.044 44.363 1.616

15 50.400 1.051 49.642 1.527

12 61.314 1.035 61.112 0.325

10 72.688 1.027 72.626 0.088

8 90.158 1.022 90.308 0.164
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Fig. 7 Equivalent numerical aperture corresponding to spe-

ckles at different locations of CMOS plane
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