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Trans_CNN: A network for speckle pattern restoration combining
Transformer and CNN

SHEN Lihua, QI Bote, YANG Xu, CHEN Ruipin

(School of Science, Zhejiang Sci—Tech University, Hangzhou 310018, China)

Abstract: In recent years, deep learning has been successfully applied to computational imaging, and has achieved remarkable
results. At present, image restoration after passing through scattering media has become a hot research topic. In this paper, a deep
learning network model Trans_ CNN with dual encoders is proposed to reconstruct the target images from the speckle patterns. The
network combines the information from the Transformer encoder and the CNN encoder, and transmits the encoded information to the
decoder to obtain the restoration result. The purpose is to obtain the context information from the speckle pattern by combining the
global representation with the local representation, improve the reconstruction of the target image from the speckle pattern. The
experimental results confirm that Trans_ CNN network has better performance for the image restoration from speckle.
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Table 1 Comparison of PSNR and SSIM of restored images by two

PSNR = 10 x lg(

SSIM(x,y) =

5118

networks
W 4 WEAEFMELL (PSNR)  S5HGARALTE (SSIM)
Trans_CNN 29.83 0.71
CNN_CNN 22.25 0.57
3 HWiE

CNN 1715 Jry 5l Az Wy xob 4 Jmy £ BRI 2, T

Transformer BEVRAMX BN AR SCHE Y T —F IR
W) 2% A5 A1 Trans _ CNN R & 5 H BE B 1R, K
Transformer F1 CNN 1™ 15 7 AH 25 6 #4002 A5
a5 W P AR G A A% B BRI (945 838 2 ik B A A
TG I G e R B A AR A e H
FriEg . SEER S5 R F I, Trans_CNN X 25 45 AU 58 4%
4 Transformer 1 CNN AL A, F RORE B M2z ) %
()4 Ry R AN R A RRAE PR AR L B PR ot B 8, %o
TG 5 B IR RE 1 4T

[1] YOON S, KIM M, JANG M, et al. Deep optical imaging within
complex scattering media[ J]. Nature Reviews Physics, 2020, 2
(3): 141-158.

[2] MINAEE S, BOYKOV Y Y, PORIKLI F, et al. Image segmentation
using deep learning: A survey[ J]. IEEE Transactions on Pattern
Analysis and Machine Intelligence, 2022, 44(7) . 3523-3542.

[3] ANDO T, HORISAKI R, TANIDA J. Speckle - learning — based
object recognition through scattering media [ J]. Optics Express,
2015, 23(26) : 33902-33910.

[4] LI S, DENG M, LEE J. Imaging through glass diffusers using
densely connected convolutional networks [ J]. Optica, 2018, 5
(7). 803-813.

[5] LAI X, LI Q, CHEN Z, et al. Reconstructing images of two
adjacent objects passing through scattering media via deep learning
[J]. Optics Express, 2021, 29(26) ; 43280-43291.

[6] DOSOVITSKIY A, BEYER L, KOLESNIKOV A, et al. An
image is worth 16X 16 words: Transformers for image recognition
at scale[ J]. arXiv preprint arXiv: 2010.11929, 2020.

[7] LIUW, LIC, XU N, et al. CVM~Cervix; Ahybrid cervical pap—
smear image classification framework using CNN, visual
transformer and multilayer perceptron [ J ]. Pattern Recognition,
2022,130. 108829.

( B35S 142 10)

TS Bl 5 B Oy A TERS AR R 7 o ) ) T 2 o B
58 N2 FFE A SO0 bR R R R R, SEEG
UERH | Z AR F D GE TR R n] Lk 3 90% VA I, By
NIRRT

e

(1] MWL, i 5. 5T DX Mgk AU $2 BB 22 e Ak Rl 51 130

WEAET 7], BE AR 5 H ,2022,40(8) :218-220.

(2] BEE, TH, 8% H. LT XIEEAE L E B0 IATER R Ko
FE[I]. BB S HOR )2021,17(25) :149-150, 168.

[3] HHE4. BlA X BB R AR AR X O 2 > B AR R K S
HLEEWFFE[T]. RANZF ,2021,41(8) :71-77.

(4] Z=04 TREF . —Fh 25 Ho A Y B AR AL Y BT 5 520 7).
ILAR2EBEF R ( HARBERR) ,2020,27(1) :62-72.



