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Fig.1 The 8-neighborhood of a pixel and the coun-
terclockwise order of pixels.
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Fig.2 (a) a O-cell, (b) a 1-cell, (¢) a 2-cell and (d) a
3-cell.
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Fig.3 A part of COTS on Z with the minimal neigh-
borhoods of points.
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05 HPO k-cubel (a) k=00(b) k =10(c) k = 20
(d) k=30.

Fig.5 A k-cube of H} for (a) k=0, (b) k=1, (c)
k=2and (d) k=3.
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Table 1 All possible n-dimensional discrete convex

polyhedra for each m-neighborhood, m =
6,18,26. Discrete convex polyhedra with
asteriscs are also called discrete simplexes.
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Abstract This paper gives a survey of shape representation techniques for discrete image analysis based
on discrete geometry and topology. With the historical backgrounds, six different techniques such as set,
functional, graph, topological, distance and analytic representations are introduced. Their relationships

and evaluation criteria are also shown.

Key words Shape representation, discrete geometry, discrete topology, digital image analysis.



