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Abstract: Aiming at the process of low-dose photon counting imaging with Poisson-Gaussian mixed
noise, a sparse reconstruction method of integrating data fidelity term and sparse constrait term is
proposed. Firstly, based on the hypothesis that Poisson and Gaussian noise are mutually independent,
the sparse reconstructing objective function based on integrating data fidelity term and sparsity
constraint term is established. Based on patch clustering, the improved greedy algorithm is applied to

implement sparse decomposition and dictionary update. Finally, a clean image is obtained by
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alternating iteration. Contrast experiments on images corrupted with strong Poisson-Gaussian mixed

noise show that the average PSNR of image reconstructed by the proposed method increased by 5. 5%

more than those of the contrast methods, moreover, their MSSIM increased significantly. The

experiment results demonstrate that the proposed method has better image restoration and denoising

effect for low photon counting image with strong Poisson-Gaussian mixed noise.

Key words: sparse reconstruction; dictionary learning; mixed noise; strong noise; Low-dose photon

counting imaging
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barbara peak=1,6=0.5/7.543 5 20.049 9/0.482 10 20.244 8/0.478 07 17.994 4/0.187 36 20.985 5/0.511 09
peak=2,5=1/8.149 6 21.192 4/0.518 85 20.428 1/0.419 17 19.861 3/0.269 86 21.544 0/0.532 76
peak=4,5=2/8.614 6 21.476 3/0.509 50 21.249 4/0.457 06 21.079 5/0.384 62 21.627 6/0.528 24
boat peak=1,6=0.5/7.406 5 20.013 8/0.468 44 20.524 1/0.469 46 16.763 8/0.125 29 20. 988 6/0. 486 23
peak=2,0=1/7.929 3 21.479 0/0.518 10 20.346 9/0.397 70 19.018 7/0.202 93 21.528 8/0. 505 50
peak=14,0=2/8. 343 9 21.953 8/0.517 20 21.255 8/0.435 95 20. 865 9/0.360 66 21.739 2/0.510 20
bridge peak=1,6=0.5/7.543 5 17.704 9/0.221 53 18.409 3/0.276 47 16.056 4/0.140 29 18.879 4/0. 302 95
peak=2,5=1/8.149 6 19.154 6/0. 289 30 18.548 9/0. 304 46 17.368 0/0.191 02 19.319 7/0.317 52
peak=4,5=2/8.614 6 19.685 0/0.323 43 19.221 1/0.337 47 18.752 3/0.257 11 19.572 2/0. 324 91
lena peak=1,0=0.5/7.406 5 21.269 8/0.618 59 21.731 6/0.589 24 17.609 4/0.141 26 22.602 9/0. 639 47
peak=2,0=1/7.929 3 22.964 3/0.651 71 21.814 0/0.493 05 20.051 2/0.225 76 23.614 6/0. 664 80
peak=4,5=2/8.343 9 23,558 5/0.654 71 22.688 1/0.529 96 22.263 3/0.421 27 23.654 0/0. 663 00
baboon peak=1,6=0.5/7.543 5 18.560 7/0.243 84 18.651 7/0.261 58 16.807 7/0.139 84 18.997 5/0. 265 90
peak=2,5—=1/8.149 6 19.238 8/0.275 88 18.778 8/0.273 18 18.233 4/0.192 95 19.225 2/0. 271 30
peak=14,0=2/8.614 6 19.541 9/0.302 89 19.315 4/0.303 81 19.135 7/0.249 59 19.341 9/0. 276 20
camera- peak=1,0=0.5/7.406 5 17.880 2/0.508 68 19.510 0/0.528 73 16.481 5/0.155 56 19.817 7/0.471 10
man - heak=2,6=1/7.929 3 19.477 9/0.554 33 19.713 2/0.459 55 17.992 9/0.207 89 19,771 1/0.516 60
peak=4,6=2/8.343 9 20. 263 4/0.565 32 20.738 2/0.491 49 19.489 4/0.333 93 19.817 7/0.471 10
s R E R T ER ., SRR A
5 & #® SCE R HEREWT B A T GAT+BLS-GSM,GAT

AR SRR IR T ROSRUG A IR TR A
P S BR  ENTT B PR I B 29 AR A il
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BRFIEWD T MR S 18 B AR5 R etk
(1R B 2 Bk o 50 A0 O L 5 s o 2 SROAH Rl 1) E A
ORI B E AT B ) 2 J5 BT BEGS BOL L HLE
LT 04 00 A SR g 5 i 230 3 B BT 40 AR A LT
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