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ABSTRACT

This paper presents contour simplification method and a regional hierarchical segmentation algorithm based on
PSNR for the transmission of image in mobile communication, of which available bandwidth is very limited. It
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first takes into account the global information and produces a coarse segmentation, that is, with a small number of

regions. Then, each segmented region has different quality. Thus, the region with low quality is sclected by PSNR

and improved by introducing regions corresponding to more local information. It is able to improve the subjective

quality of image and reduce contour information. In addition, contour simplification method is proposed for the

efficient lossless chain coding. The proposed method can be applied to the applications such as mobile

communications and videotelephone through PSTN, of which the available transmission bandwidth is very limited.
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Fig. 2. Hierarchical segmentation by modified watershed
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(a) simplified images (b) marker extracted images (c)
segmented images (d) contours of segmented images
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Fig. 3. Region mask for the segmentation result by simplification filter with the 19 X 19 structuring element
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Table 1. Regional PSNR for the segmentation result by
simplification filter with the 19X19 structuring
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4 9 1 2 3 4 5 6 7
PSNR(dB)|21.54 |28.71 | 36.62 |31.30/22.02 | 9.79 | 24.86
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Table 2. Regional PSNR for the segmentation result by
simplification filter with the 19 X 19 structuring
element(Miss America)
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Fig. 5. Chain code difference for the marching direction (a)
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Fig 10. Original image (a) Claire (b) Miss America

(b)
2P L 7Ee AFH EEYS A E UEE 83
TEE A @) Dest dee] A7 xT (b)
st WEle] FEi s xS
Fig. 11. The segmented images by the conventional hier-
archical segmentation algorithm and contour sim-
plification (a)7 X 7 structure element (b)5x 5

structure element
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Fig. 12. The segmented images by the proposed regional

hierarchical segmentation algorithm and contour
simplification (a) threshold 21dB (b) threshold 23dB
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Fig. 13. The segmented images by the proposed regional

hierarchical segmentation algorithm and contour
simplification (a) threshold 29dB (b) threshold 31dB
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Table 3. The performance comparison with the proposed
regional hicrarchical segmentation algorithm and
conventional hierarchical segmentation algorithm
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