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The Visual Navigation Based on Colon Contours for Colonoscope
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and Automation, Shanghai University, Shanghai 200072)

Abstract The colonoscopy heavily depends on the proficiency of the operator at present. For achieving an accurate und

safe colonoscopy, Lhe intelligent robotics is applied here for visual navigation of the colonoscopy. In this paper, a new

visual navigation method for colonoscepy is described and tested, which is based on analyzing colon contours. For aequiring

the precise edge energy of the colon contours, it uses steerable filters to detect the edge energy and the directions of the

colon contours. Then it acoumulates the edges” energy mapped in the normal directions of the edges. And by searching the
g gy map ¥ B

area with highest accumulated energy, this method finds the center area formed by the curved contours, This method is

designed to assist the visual navigation hased on dark area analysis for reducing the possibility of nuvigalion failurc, which

may be eaused by the unsteadiness of the dark area. Some experimental results have demonstrated the effectiveness of this

method for the assistznce to the visual navigation for colonoscopy.
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Fig, 1 Traditional endoscope
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Fig.2 Colon image aequired by endoscope
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Fig.3 Sketch map of the edge intensity energy accumulation
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Fig. 6 Target shape image for testing
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¥ig. 7 Testing result of “Symlet” wavelet analysis
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Fig. 8 Testing result of steerable filter analysis
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Fig.9 Edge detection analysis on pixel {x,y) in image Fig.2
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Fig. 10 Edge intensily energy accumulation on pixel{z,y)
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Fig. 11  Map of degroes Fuzzy classification
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Fig. 14  Center detection test for target shape
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