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Abstract With imaging depth increasing, the local contrast in the optical coherence tomography (OCT) image of
object decreases, which makes it difficult to observe the internal features of object. An adaptive multi-scale Retinex
(AMSR) algorithm is proposed for OCT attenuation compensation. It automatically adjust the weights of Retinex
enhanced images with different scales according to the mean values of absolute differences between Retinex enhanced
image with large scale and Retinex enhanced images with other small scales. This method is verified by a human
fingertip OCT image and skin OCT image that AMSR can effectively compensate the light attenuation in the original
OCT image., and enhance the local contrast of structure details within object. Furthermore, comparing with the
original OCT image, the visual contrast measure (VCM) of the AMSR enhanced image increases 5740. This method is
useful to improve the visualization of structures inside object.
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Fig. 3 Comparison of enhanced OCT images of fingertip based on different algorithms, and each image size is 400 pixel X
152 pixel(about 1256 pmX 3800 pm). (a) Original OCT image of fingertip; (b) HE image; (¢) enhanced image by
MSR; (d) enhanced image by AMSR
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Fig. 4 Comparison of enhanced OCT images of human skin based on different algorithms, and each image size is 400 pixel X

190 pixel (about 1005,mX4000pm). (a) Original OCT image of skin; (b) HE image; (¢) enhanced image by MSR;
(d) enhanced image by AMSR

TR E B LA LR 1 50 5 B A AL
SR RIS BE RE I EE CVCND A Sy 2 WL A i O
it FEZR R RS FLBE O AT AR AR L BE W R ok
THI SR DX SR (B AN 5 22 B TR AR AT T LR R

N
1
fVCM :N’lernisi’ (9

A @ SRR AR XS P 5 N R SR X I A S
Hls; o3 &5 « AR DR A S (A Oy 22 . Tk
X B JEEIN E phy B R SR A A 0 DA o A
A 15 W L 150 S0 308 1) 6 L JEE A o S Db B UR A
WUBAE . BEFE X9 BB BRAR g Joy 3 X35 Joy 3 IX 35k
Ay el L 99 &I B A B & A 3h i 05 X5
Mo X T FIRIER OCT ER.25 VCM B 5
FR DI S Eh 45600 A4S, THEREAS JR BB XS 1
(LA T5 22 5 S0 Bk LA 38 DX 48 A 245 21 iz 4
VCM {H. 4% Ff 37 58 55035 09 n] A0 16 X bE 2 0 2
VCM 4533 1 s, Al LA W JURP 5 i 4 o
BI& I VEM AR T J5tan B 1) VEM #RA B 2 1Y
P ey EE AMSR S35 A0 T H A 3503 ok 38 4%
%, VCM -3 Jn 7 5740; AMSR B k5 MSR
LMW TR, VEM o R & T
762, WER DR FE. AMSR Bk fER F OCT
P8 1) Jey 8 % L B2 D7 T A Al 4 O AOR S Rl HA
SAF I IR
1 ORISR IE G VCM |
Table 1 VCM values of enhanced images based

on different algorithms

Source
) HE MSR AMSR
image
Fingertip 789 2569 6173 6932
Skin 554 2350 5125 5891

6 45 e

EEXF OCT $ AR TE B P AR 3 72 o 1) 20 sk )
L, 2 — Bl 338 B Retinex FA S0 OCT B W)
A RO AME . BRI R R Retinex 5753
5 PR 5 At R Retinex B35 1y 58 B Z 0] 221
1 2 XHE B E AR W3 S50 LR N RIEEZ R
J¥ Retinex 523 PAE (Y F & 1T, AR TF 45
F2% OCT EG AT N K2 ik OCT E& 1 3 5
BRRE S B TR E AR O E R OCT
TR R — 25 0 R A T B85 T R 1 S

& & X W

1 Xi Peng., Liu Yujia, Yao Zhirong, et al.. Optical imaging
techniques in skin imaging diagnosis[]J]. Chinese J Lasers, 2011,
38(2): 0302001.
fEOmg. XSGR, WS, S AT R R RL W6 g Ty
w01]. PR, 2011, 38(2): 0302001,

2 Nan Nan, Bu Peng, Guo Xin, et al.. Three-dimensional full-
range complex Fourier domain optical coherence tomography
system for wivo imaging of human skin[ J]. Chinese J Lasers,
2012, 39(7): 0704002.

Moo, M, 30T, . SHESREENEOLEME T RN
TG FR G B IR AR B ik p 7E AR & L) . B OG, 2012, 39
(7). 0704002.

3 Xu Peng, He Hong, Ding Zhihua. Research in subsurface
morphologies of jades with optical coherence tomography[ ] ].
Chinese J Lasers, 2011, 38(5): 0508004.

T (A W I SN 2 1 B R P= T 1V el D | A TEA R
FIwEFE)]. HEBOE. 2011, 38(5): 0508004.

4 L. Thrane, M H Frosz, T M Jorgensen, et al.. Extraction of
optical scattering parameters and attenuation compensation in
optical coherence tomography images of multilayered tissue
structures[ J]. Opt Lett, 2004, 29(14); 1641 —1643.

5 A Hojjatoleslami, M R N Avanaki. OCT skin image
enhancement through attenuation compensation[J]. Appl Opt,
2012, 51(21). 4927—4935.

6 S D Chang, C Flueraru, Y X Mao, e al.. Attenuation
compensation for optical coherence tomography imaging [ ] ].
Optics Communications, 2009, 282(23): 4503—4507.

7 E H Land. An alternative technique for the computation of the

designator in the retinex theory of color vision[ C]. Proc Natl

1204001-5



H |

# ot

Acad Sci, 1986, 83(10): 3078 —3080.

8 D J Jobson, Z U Rahman, G A Woodell. Properties and
performance of a center/surround retinex[J]. IEEE Transactions
on Image Processing, 1997, 6(3): 451 —462.

9 Z U Rahman, D J Jobson, G A Woodell. Multi-scale retinex for
color image enhancement[ C]. International Conference on Image
Processing, 1996, 3. 1003—1006.

10 Wang Yanchen, Li Shujie, Huang Lianqing. Enhancement of
radiography based multiscale Retinex[J]. Optics and Precision
Engineering, 2006, 14(1). 70—76.

EER. BWA. EEEW. T 2R Retinex (5T X 6K 1%
SOy BT, 6% R TR, 2006, 14(1): 70—76.
11 Cheng Yaoyu, Wang Yu. The application of enhanced technology

of radiographic image based on Retinex[J]. Laser & Infrared,
2008, 38(10): 1053—1055.

BB, £ 9. BT Retinex nJZEMEZLAY X 5 2% (G0 58 77 12
fgElI]. WotSLrsh, 2008, 38(10): 1053—1055.

12 A Moore, J Allman, R M Goodman. A real-time neural system
for color constancy[ J]. IEEE Transactions on Neural Networks,
1991, 2(2). 237—247.

13 1S Jang, T H Lee, H G Ha, e al.. Adaptive color enhancement
based on multi-scaled Retinex using local contrast of the input
image[ CJ]. 2010 International Symposium on Optomechatronic
Technologies, 2010. 1—6.

EERE: % %

1204001-6



