H40% 9 H S Vol. 40, No. 9
2013 4£ 9 A CHINESE JOURNAL OF LASERS September, 2013

JE TR T 20 i SR SR 5 b i R e

RRE IW#® B 2"

(ﬂlﬁ?ﬂ!ﬁiﬁi%ﬂ%@??‘ﬁv JEHT 1000815 *iEAE R FY AR, Lt 100084)
A SR BEEOERE . dEaT 100853

WE P M BRI E R E PR (PW P ik LB A S 8. &k DT EN (OCD B4 T
PW'S iy it R A U A S BRI, SR 5 5 7E TR BE 1 1 308 D80 R R B I8 75 02 43 F OCT [BE o PWS 95 28 25 4 15 B0 1Y
WA FEBAEE ., BT HRATEER OCT FEHLEAS I EG 32 1 TAHR M OCT {55 R B k. AL T 3
BRI E PWS K2 I L Ry e W E AR ZH N BT RS, N TWmRENES . &T
OCT BB M 7 (1 63 Ge THREIE iR 43 A0 ) o S T — AT 009 10 D) A8 43 A8 TR LV B R O 1 TR P MR . S 25 2R 3
B B4 A B RE S AT MUK A2 OCT Rk PW'S 75K I 45 245 14 09 31 %45 2. 8 ) T 45 B 43 51 91 5 BORA 1z 1) ¢
KEER EBRLIE; SCEMTEN; SLBRE; ShAMK; AR 0BR, ¥k

FESES TH744.3 XERIRES A doi: 10.3788/CJL201340.0904001

Signal Enhancement and Despeckling of Port Wine Stains Using
Optical Coherence Tomography

Yin Daigiang" Wang Chengming® Gu Ying'*’
' Department of Information and Electronics . Beijing Institute of Technology, Beijing 100081, China
? Department of Physics, Tsinghua University, Beijing 100084, China
* Department of Laser Medicine , The PLA General Hospital, Beijing 100853, China

Abstract Diameter and depth of dilated blood vessels are two key parameters of port wine stain (PWS) lesions.
Recently, optical coherence tomography (OCT) has demonstrated considerable promise for clinical test and the key
parameters extraction of PWS. However, intensity attenuation in depth and speckle noise in OCT images constitute
two primary limiting factors with respect to resolving the morphologic information of the PWS lesions. In order to
enhance the visual quality of the OCT images, we develop new image speckle reduction algorithms for the OCT
signal. In the study. epidermis segmentation is based on a dynamic programming scheme; according to the epidermal
boundary curve as a baseline, the details in the deep are enhanced by the attenuation compensation. The visual
inspection of the enhanced images is then improved by a new variation model that combines the regularization term
with the statistical characteristic constraints (Rayleigh distribution) of data corrupted by OCT speckle noise to
eliminate the corresponding multiplicative noise. The result shows that the proposed algorithm provides significant
improvements of the edge information about the obtained PWS OCT images of dilated blood vessels, which is helpful
to divide and extract the key parameters.
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Fig. 2 OCT image of a patient with PWS of the proliferative type. (a) One frame; (b) registered and averaged;

(c¢) image enhanced by attenuation compensation; (d) image restored by the proposed variational model
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Image CNR /dB ENL
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(b) Registered and averaged 3.15 28.29
(¢) Enhanced by attenuation compensation 4.02 30.75
(d) Restored by the variational model 5.87 109. 60
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Fig. 3 OCT image of a patient with PWS of the purple type. (a) One frame; (b) image restored by the proposed algorithms
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