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Abstract: This paper includes the supplementary materials to the article “Assessment of Narrow Band Imaging Algorithm for Video Capsule Endoscopy Based on Decorrelated Color Space for Esophageal Images”. Section 1 describes the equation used for image comparison, including structural similarity index measure (SSIM), entropy, and PSRN. Section 2 provides the results of the three comparison parameters in 20 randomly chosen images. The last section shows few image examples of NBI conversion algorithm.
Keywords: Narrow Band Imaging, Hyperspectral Imaging, Decorrelated Color Space, Video Capsule Endoscopy, Peak Signal to Noise Ration, Structural Similarity Index Metric, Entropy

1. Equations for Image Comparisons
The entropy of an image is defined as follows:
[image: entropy],
where n is the number of gray levels (256 for 8-bit images), pi is the probability of a pixel having gray level i, and b is the base of the logarithm function. The entropy of an image is rather different from the entropy feature extracted from the gray-level co-occurrence matrix of an image.
[bookmark: _Hlk140625514]Structural similarity index measure (SSIM) is a method for predicting the perceived quality of digital television and cinematic pictures, as well as other kinds of digital images and videos. It is used for measuring the similarity between two images. It can be represented by the following equation:
[image: ],

where µx is the pixel sample mean of x, µy is the pixel sample mean of y, C1 and C2 are variables to stabilize the division with weak denominator, K1 = 0.01 and K2 = 0.03, σxy refers to the covariance of x and y, L denotes the dynamic range of pixel values is the covariance of x, and is the covariance of y.
PSNR is most easily defined via the mean squared error (MSE). Given a noise-free m×n monochrome image I and its noisy approximation K, MSE is defined as follows:
[image: ]
PSNR (in dB) is defined as follows:
[image: ]
Here, MAXI is the maximum possible pixel value of the image. When the pixels are represented using 8 bits per sample, the MAXI is 255. In general, when samples are represented using linear PCM with B bits per sample, the MAXI is 2B − 1.
2. Results of Image Comparison
Table S1. Results of PSNR comparison of each image in Olympus and VCE
[image: ]


Table S2. Results of Entropy comparison of each image in Olympus and VCE
[image: ]
Table S3. Results of SSIM comparison of each image in Olympus and VCE
[image: ]
S3. Image examples of NBI conversion algorithm
[image: ][image: ]Figure S1. 20 Randomly chosen images of WLI in VCE 
Figure S2. Twenty randomly chosen images of NBI in VCE 

 

[image: ][image: ]Figure S3. Six randomly chosen (a) WLI images, simulated NBI images, and a similar original NBI from Olympus endoscope
Figure S4. Six randomly chosen (a) WLI images, (b) simulated NBI images, and (c) similar original NBI images from Olympus endoscope
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image6.emf
# image Olympus VCE

128.303328.4234

227.585127.4912

328.6736 28.012

4 27.656 29.008

527.602729.0184

6 27.78228.8618

728.447328.0175

827.810928.5319

927.582728.3681

1027.507327.9671

1127.624127.8602

12 27.64627.8653

1329.605827.7043

14 28.02827.9716

1529.788827.6491

1629.224727.6757

1727.777227.5595

1828.438627.7358

1927.776927.8191

2028.139327.7566

Average  28.15003 28.06484

PSNR Comparision


image7.emf
WLI NBI WLI NBI

1 7.4692 7.171556.435016.950931

2 7.696849 7.552836.55779 6.95735

3 7.642437.376396.438026.88498

4 7.586097.349656.478016.93397

5 7.460847.081716.520727.00907

6 7.517817.333926.664767.01961

7 7.341686.848176.49488 7.1053

8 7.416817.10808 6.5661 7.19722

9 7.461137.248666.532077.17257

10 7.503487.244526.861037.19379

11 7.416627.187216.992377.26331

12 7.426637.167017.069387.27016

13 7.526867.421547.109367.27413

14 7.749917.622657.109937.25245

15 7.633987.351817.037287.18075

16 7.488437.312617.04451 7.1778

17 7.530167.217417.073497.19443

18 7.442767.200287.104697.16334

19 7.527837.192227.134377.19183

20 7.463437.294847.149587.19768

Average 7.515147 7.264154 6.818668 7.129534

Difference

Entropy Comparision

Olympus Vce

# Images

3.455% 4.559%


image8.emf
# Number Olympus VCE

1 98.37 92.65

2 96.91 92.86

3 98.6 92.49

4 99.7 92.23

5 99.56 91.74

6 99 92.15

7 99.64 91.17

8 99.55 92.12

9 99.66 92.1

10 99.35 93.42

11 96.11 94.09

12 99.3 94.2

13 97.12 94.24

14 99.45 94.21

15 98.3 94.12

16 99.32 94.07

17 97.42 94.07

18 96.11 94.1

19 96.72 94.16

20 99 94.2

Average  98.4595 93.2195

SSIM Comparision
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