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Minimal-Number DSS and DPS Segmentations
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There have been many publications on segmentation of digital arcs or curves
into maximum-length digital straight segments (DSSs). (For a review of the
literature on digital straight lines and DSSs see [1].) There are also several
publications (e.g., [2]) on segmentation of digital surfaces into maximum-size
digital plane segments (DPSs), where size is measured in numbers of surface
elements.
Figure 1 shows two di erent segmentations of a digital curve (boundary
of the region). Segmentation 1 divides the curve into n segments a1a2 , a2a3 ,
..., an a1. Segmentation 2 is assumed to start somewhere in segment a1a2 at
point b1. Then b2 cannot precede a2 or follow a3. Repeated application of this
argument shows that the number of segments in segmentation 2 must be n 1; n,
or n + 1, i.e. the numbers of segments in a minimal-number DSS segmentation
can only vary by one. Can an analogous result be obtained for minimal-number
DSP segmentations?
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Figure 1: Examples of curve segmentations into 4 and 5 segments.
Does there exist a linear-time on-line algorithm for segmenting a digital
curve into a minimal number of DSSs? Does there exist a linear-time (o -line)
1

algorithm for segmenting a digital surface into a minimal number of DPSs?
Does there exist such an algorithm for the surfaces of digitized convex solids?
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