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Lossless Compression of Digital Speckle Images Based on
Speckle Correlation

Li Donghui
(College of Computer, Chongqing University, Chongging 400030, China)

Abstract Compression of speckle images is significant to storage reduction of measurement systems. We propose a
coder for lossless compression of laser speckle images, which is based on speckle displacement estimation, temporal
prediction and the Golomb coding. Firstly, speckle displacements are estimated for each subblock. Next, according to
correlation properties of dynamic speckle, we set up the prediction model which predicted current pixels model.
Finally, prediction errors are coded by the Golomb coding. Key features of the proposed speckle image coder include
the estimation of speckle displacement by digital speckle image correlation method and the prediction modeling based
on the extremum of the dynamic speckle correlation function. Experimental results show that the proposed coder
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provides good improvement in compression coding efficiency of laser speckle images.
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Fig. 1 Encoding and decoding speckle images
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and non-overlapping subblocks
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Fig. 3 Formation of speckle
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Fig. 4 Laser speckle image
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Fig. 5 Prediction of the current pixel by reference pixel
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Fig. 6 Setup of experiment
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Table 1 Lossless compression rate of laser speckle images

Displacement kyepc_1s/ k/ G/

(d,.d,) (bit/pixel) (bit/pixel) %
(7.5, 0) 6.2508 4.2008 32.7963
(15.0, 0) 6.2398 4.6128 26.0751
(22.5, 0) 6.2301 4. 8257 22.5427
(7.5, 7.5 6.2388 4.4730 28. 3041
(15.0, 15.0) 6.2422 4, 8897 21.6676
(22.5, 22.5) 6. 2506 5.2244 16. 4182
Average 6.2421 4.7044 24.6340
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