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Abstract  In solar ground-based high resolution imaging, the speckle image reconstruction is used to yield
diffraction-limited resolution for partially corrected images with the solar adaptive optics system. The C language
program which adopts speckle interferometry to reconstruct the Fourier amplitudes and speckle masking to
reconstruct the Fourier phase is generated from Matlab procedure. The speckle image reconstruction is based on the
multi-core central processing unit architecture. The C program is parallelized by OpenMP, and the program is
partitioned by sub-image. In addition, the redundancy calculating is removed. This program is compiled by Intel
ICC and run on a 12 cores server with Centos 7.0. As a result, a 1280 pixel X 1280 pixel object image can be
reconstructed from 100 speckle images within 31 s. Compared with the program run on single core, the speedup is
around 10.66. The scalability is better than the program that parallelized by message-passing interface is single server.
Key words image processing; image reconstruction techniques; speckle interferometry; speckle masking; parallel
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Fig. 2 (a) Speckle image and (b) reconstructed object image
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Fig. 3 Elapsed time and speedup ratio with different numbers of CPU cores. (a) Elapsed time of 1280 pixel X 1280 pixel

speckle image; (b) elapsed time of 1920 pixel X 1920 pixel image; (c¢) speedup ratio of 1280 pixel X 1280 pixel image;

Time T'/s

(@)
400F

(d) speedup ratio of 1920 pixel X 1920 pixel image
KISIP B 8 KN E LE o 8,40, A SCHR 7 9 I 2 Le ik 3] 9,66, Z0 Wi 42 i 4% 0 B 52 W), R 11 A% 69 00k LE hy
9.10, HLHg = T KISIP B )7 Nk L . ¥ 8 S EALE ME S — A8, a7 LIy 2707 SE %00 42 m i 1L .

—e— KISP
—— size-256

5 10 15
Number of CPU cores

Speedup ratio

(b)

st

4l
—— KISP
—— size-256

0 i i i

0 5 10 15
Number of CPU cores

4 ASCRET 5 KISIP BT (1432 17 ) i L
(a) 1280 pixel X 1280 pixel 1% K1z 47HF1E] 5 (b) 1280 pixel X 1280 pixel K14 &Y h i Lt
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