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Enhancement of Endoscopic Images by RGB Channel Substitution

Image Processing, a Preliminary Report

Dong Hwan Lee," Chan Joo Yang,' Hwoon-Yong Jung,? Jaeryung Lee," Soo-Jung Nam' and Seung-Ho Choi'
'Department of Otolaryngology and “Internal Medicine, Asan Medical Center, University of Ulsan College of Medicine, Seoul, Korea

Background Neoplastic vessels tend to proliferate on the surface of malignant lesions in the acrodigestive tract. So, superficial
malignant lesions can be detected earlier by enhancing mucosal vascular clarity. To enhance mucosal vascular clarity on endo-
scopic image, we developed an image processing algorithm of RGB (red-green-blue) channel substitution image (CSI).

Methods Each pixel in original white light image (WLI) has its own value of red, green and blue channel. Various combinations

of RGB channel substitution was tried on original WLIL

Results To make superficial blood vessels darker than brighter background mucosa, in the CSI algorithm, RGB value in each
pixel of WLI is substituted; red value to green one, green value to blue one. There was a good contrast between superficial mu-

cosal vessels and background brighter mucosa in the CSI image.

Conclusion By RGB CSI algorithm, WLI could be successfully converted to new images with enhanced mucosal vascular
clarity. Using RGB CSI algorithm could provide added vascular visibility on original WLI.

KEY WORDS Endoscopy - RGB channels - Substitutions.
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RGB substitution algorithm
Original WLimage — C (x, y)=[r (x, y) g (x, y) b (x, y)]

Converted image — C’ (x, y)=[g (x, y) b (x, y) b (x, y)]

RGB substitution

Fig. 2. The schematic presentation of the RGB channel substitu-
tion algorithm. Each pixel in original white light image has its own
value of red, green and blue channel. In RGB channel substitu-
tion algorithm, RGB value in each pixel is substituted: red value to
green one, green value to blue one. So, each pixel of finally con-
verted image has only short wavelengths-channels, which shows
superficial mucosal vessels more clearly.

Fig. 1. Contrast was enhanced be-
tween vessels and background mu-
cosa in the blue and green image,
but there was almost no contrast in
the red image.

R-image
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Fig. 3. Compared to (A, C, E) origi-
nal white light endoscopic images
of esophagus, contrast between su-
perficial mucosal vessels and back-
ground mucosa was increased in 8
(B, D, F) RGB channel substitution im-
ages.
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Fig. 4. The schematic presentation of cost-effectiveness of soft-
ware in which the RGB channel substitution algorithm is imple-
mented.
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