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(1. MHRFTHBERSGEE TR AYEBE SEZS TR, %M 213001;2. % M K6 H 756 TR%
B, % M 213164)

W OE. AT Mk T B R (Optical coherence tomography, OCT) & 4 P a9 2 5=k 5 ° A4 , 4%
BT A TRAEMBEHGRFATEN ARG TR R, AT=Z%0CT BRAR4RM a9 £ a0 %
MZ R0 ZHEARME R BSR4 K R4 OCT BALIE 5 &5 8 A LR ARk 48 I A 52 48 5 VA
B o HE T R UG R A AR ok AT KRB AE TS A f L TRk 5 I AR BRI
JRAPE S B A CH x# 47 T M, 5 a8 i 42 R 1 (Signal to noise, SNR) |t ¥ & % # 1 (Contrast to
noise ratio, CNR) ¥A & % & #L 4k (Equivalent number of looks, ENL)3 A5 47 &f 2k 2 R # /73F M, 5%
Bk RA, AW £ R0 5 AT kAR K Sk A5 R b 3 b A3 R e DA B AL AR AR k4
A& T 1.22dB.0.84 dB A= 59.5, 4t LA 23k 7 Hsa sk 5, B3t 5E B A& A
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Noise Reduction of Optical Coherence Tomography Based on Bilateral Random Pro-

jection Algorithm

PAN Lingjiao', FAN Weiwei?, WU Quanyu!

(1. Institute of Bioinformatics and Medical Engineering, School of Electrical and Information Engineering, Jiangsu University of
Technology, Changzhou 213001, China;2. School of Microelectronics and Control Engineering, Changzhou University, Changzhou
213164, China)

Abstract: To solve the problem of speckle noise in optical coherence tomography (OCT) system, an
optical coherence tomography denoising algorithm based on bilateral random projection is proposed. Based
on the high similarity of biological tissue structure between adjacent frames of 3D OCT image and the high
resolution of image, the original OCT image signal is decomposed into noiseless low rank matrix, sparse
matrix and noise matrix. The bilateral random projection algorithm is then used to solve the problem and
extract the low rank matrix, so as to remove the noise and restore the noiseless image. The proposed
algorithm is tested on the clinical data set, and the noise reduction effect is evaluated by signal to noise ratio
(SNR), contrast to noise ratio (CNR) and equivalent number of looks (ENL ). Experimental results show
that compared with the robust principal component analysis algorithm, the proposed algorithm improves
the SNR, CNR and ENL by 1.22 dB, 0.84 dB and 59.5, respectively. It can suppress speckle noise more
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effectively and has lower computational complexity.

Key words: speckle noise; optical coherence tomography; bilateral random projection; image processing
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(a) 3D OCT image (b) y-z view (c) x-z view
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Fig.1 Tllustration of 3D optical coherence tomography
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(a) Original OCT image (b) RPCA algorithm (¢) The proposed algorithm
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Fig.6 Denoising results of different algorithms
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