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Figure 1 (Color online) Experimental configuration for imaging through scattering medium.
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Figure 2 (Color online) Speckle intensity distribution of amplitude aperture and its corresponding cross-covariance. (a), (b) Speckle intensity
distribution of triangular and circular aperture; (c), (d) the corresponding cross-covariance of triangular and circular aperture.
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Figure 3 (Color online) The reconstruction of triangular (a) and circular aperture (b) by intensity-correlation-based method, the inset shows the
original apertures.
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Table 1 Similarity index of reconstructed pattern
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Figure 4 (Color online) The reconstruction of double slit. (a)-(h) Double slit spacing is 0.5, 1.0, 1.5, 2.0, 2.5, 3.0, 3.5, 4.0 mm, respectively.
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Figure 5 (Color online) (a) Fitting curve of double-slit physical spacing and pixel spacing of reconstructed double-slit pattern; (b) residual of fitting

curve.
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Figure 6 (Color online) Reconstructed intensity distribution of resolution target (From left to right are the horizontal stripes of resolution target group

0 elements 1-6).
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Figure 7 (Color online) Reconstructed intensity distribution of
resolution target (From left to bottom are the horizontal and vertical
stripes of resolution target group 1 elements 1-6).
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Study on the recognition of aperture hidden behind a scattering
medium and the resolution

LI Le', LUO Songlie', HUANG Cheng’, HE ZhiMin’, LIN HuiChuan®
CHEN ZiYang' & PU JiXiong'

! Fujian Key Laboratory of Light Propagation and Transformation, College of Information Science and Engineering,
Huagiao University, Xiamen 361021, China;
? College of Physics and Information Engineering, Minnan Normal University, Zhangzhou 363000, China

Diffraction pattern is generated by the light transmitting through an aperture. The shape and size of aperture can be
acquired by the analysis of the diffraction pattern. When a scattering medium is located in the optical path, the random
scattering effect produces the speckle field, from which the information of the aperture cannot be recovered directly. A
method is provided in this paper to measure the aperture by the speckle field based on the intensity correlation theory.
The experimental result proves that our method is effective for acquiring the profile of the aperture. According to the
linear relationship between the pixel pitch of the light intensity distribution reconstructed by speckle and the physical
pitch of the aperture, the size of the aperture can be quantitatively measured with the maximum resolution of 396.8 um/lp.

speckle imaging, speckle field, intensity correlation
PACS: 42.25.Fx, 42.25.Dd, 42.25.Bs
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