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Analysis of noise model of optical cohcrentve tomography
image in logarithmic daonmain

JI Wen, SUN Shuifa, WANG o hw.:, DONG Fangmin

(Institute of Intelligent Vision and Image Information, Tarce Gorges University, Yichang 443002, China)

Abstract: In order to analyze the speckle noise ais*~bu ivn model of optical coherence tomography (OCT) images
before and after logarithm transformation and provide ieferen es for image de-noising and other image processing, theoretical
distribution model of the speckle noise was deduced firsily and then was verified by experimental results. First of all, the
statistical properties of the speckle noise heciore the logarithm transformation were analyzed. The distribution model of the
speckle noise after logarithm transform yas derived through the mathematical theory. Then, the smooth regions of
cardiovascular OCT images were se'ceted as the experimental data to obtain the histogram distribution of the speckle noise
before and after the logarithm tran stecra’ion. Finally, the experimental data were fitted by the theoretical distribution model
and the evaluated data, srca <s R-square, root mean square error and X-square tests. The results prove that the noise
distribution after logarithm tr:.n: formation presents Fisher-Tippett distribution. The results are helpful for the de-noising on
OCT images.
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Fig. 1 ROI of OCT images
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Fig.2 Distributions of six ROIs before and after the logarithm transfor-

mation of Fig. 1
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Fig.3 Fitting curve of six ROIs of Fig. 1
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Table 1 ~ Estimated parameters of F-T distribution function of Fig. 1

a b ¢ d
ROI-1  88.4569 0.0532 208.8038 0.0608
ROI2  90.6568 0.0592 195.9700 0.0636 flx) =
ROI3  84.9549 0.0551 206.1955 0.0612 exp[b(x—-a)] x
ROI4  79.2490 0.0560 203.0672 0.0566 exp{ —exp[d(x -
ROI5  126.9728 0.0777 202.1878 0.0664 ¢)1/24
ROI-6  134.2688 0.0803 203.5724 0.0662

curve function

Table 2 Estimated parameters of Gaussian distribution function of Fig. 1

a b c curve function
ROI-1 420.0 213.9 248
ROI-2 362.7 201.9 230
ROI-3 558.7 211.7 24.2 f(x) =aexp[ - (x -
ROI4 764.5 201.9 24.8 b)2/c*]
ROI-5 286.2 21100 20.6
ROI-6 225.0 2:2.9 20.2
P A 2 Ly I, B il A AR 2
XU o0 10 RS 1A G ROR B
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Table 3 RMSE testing results of Fig. 1

ROI-1  ROI2 ROI3 ROI4 ROI-5 ROI-6

F-T
10.78  11.91 14.87 19.77 35.87  26.68

distribution

Gaussian
34.00 27.84 43.63 56.97 40.41 32.94

distribution

Table 4 X? testing results of Fig. 1

ROI-1  ROI2 ROI3  ROI4 ROI5 ROI-6

F-T  0.875x 2.422x 0.934 x 1.302x 1.635x 0.716 x
distribution 103 103 10° 10° 10? 10?

Gaussian 8.405 x 3.022x 1.058 x 3.654 x 1.504 x 1.538 x
distribution  10* 10° 10" 10° 10% 10°
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Table 5 R-square testing results of Fig. 1
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PP EEAR . 3 6 ~ 3 8 HURHL F-T 53 Aii il 2k 5 Table 6 RMSE testing results of Fig. 4
A AR L LA ROR EHR 2 TR A = — —y
W 3 A A HOR A 22 A K (B R ROR A 30 58 ROLL  ROL2  ROLI  ROI2
F-T distribution ~ 10.31  8.286  6.214  7.572
SGM distribution ~ 14.73  13.96  15.25  11.23
GMM distribution ~ 9.261 8.87 7323 7.389

Table 7 X? testing results of Fig. 4

Fig. 4a Fig. 4b

ROI-1 ROI-2 ROI-1 ROI-2

F-T distribution 0. 849 x 1030.785 x10°0.722 x 10%0. 470 x 103
SGM distribution  3.246 x 10%2.626 x 10°1. 557 x 10'°4.755 x 10°
Fig. 4 OCT images of cardiovascular GMM distribution  5.022 x 10%3.483 x 10*2. 381 x 10°0. 750 x 10°
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