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Abstract Vectorization requires functions of a rate control and a hierarchical coding. In this paper, we
propose hierarchical coding method without overhead at vectorization. The proposed method consists
of three steps. Firstly, closed curves are converted to optimal polygons with local straight lines in term
of line numbers and distortions. Secondly, we approximate optimal polygons to rough polygons as a
base layer of vector representation preserving visual impression by local straight lines and their angular
intersections. Thirdly, we extract pass points as enhanced layers from difference of optimal polygons
and rough ones in order to improve a quality of approximation. Combining the proposed method and
conventional method, i.e. hierarchy of coordinate resolution, we realize finer granular scalability coding
than individually scalability. Validity of the proposed method is confirmed by experimental results. The
proposed method realizes hierarchical coding of vector representation without sacrificing overhead.
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Table 1 File structure of vector representation
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Fig.1 Integration sample
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Table 2 Coordinate of both before and after integra-

tion and making hierarchical coords

Base coordinate Reconstructed coordinate

X y Info. X y Info.
37256 66169 10 c 37256 66169 10 c
36448 66256 3017 C | 37180 66177 3017 C
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35948 66166 207 c
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Fig.2 Performance of hierarchy using integration.
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Fig.5 Angular intersection method
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Fig.3 Block diagram without layer structure
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Fig.4 Block diagram with layer structure
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Fig. 10 Reduction ratio of pass points
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Fig.6 Image of an optimal polygon
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Fig. 7

Rough approximated image without integration
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Fig.8 Rough approximated image with integration
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Fig.9 Integrated Image
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Table 3 Numbers and average length of cuntours in an image

Numbers / Average Length | Total | 3 to 4 |5 to 6 | 7 to 16 | 16 to 100 | 100 over
Contours 7,811 | 1,855 | 2,343 | 2,115 1,278 220
Optimal polygon 23.7 3.8 5.6 10.2 36.0 442.6
Curve integration 17.6 3.5 3.5 7.0 25.9 340.3
Angular intersection 13.6 3.7 4.8 7.3 22.0 204.7
CI & Al 11.6 3.4 3.4 5.9 18.9 178.6
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