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Solving a Path Assignment Problem using s-t Cuts

“2ENE

“Taejung Kim'

1 H30istn 7[A S8 (Department of Mechanical Engineering, Dankook Univ.)

> Corresponding author: tagjungkim@dankook.ac.kr, Tel: 031-8005-3499

Manuscript received: 2008.9.11 / Revised: 2008.10.20 / Accepted: 2008.11.18

We introduce a noble method to find a variation of the optimal path problem. The problem is to
find the optimal decomposition of an original planar region such that the number of paths in the
region is minimized. The paths are required to uniformly cover each subregion and the directions
of the paths in each sub-region are required to be either entirely vertical or entirely horizontal. We
show how we can transform the path problem into a graph s-t cut problem. We solve the
transformed s-t cut problem using the Ford-Fulkerson method and show its performance. The
approach can be used in zig-zag milling and layerd manufacturing.
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(a) Tool paths arranged in
the horizontal direction

(b) Tool paths arranged in
the vertical direction

Fig. 1 Tool paths for a rectangular region
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(a) Paths arranged in a
single direction

(b) Paths arranged in
two directions
Fig. 2 For a convex region, it is impossible to get a better
result by decomposing the region into subregions
and imposing parallel paths in each subregion.
That is, (a) is better than (b)
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(b) Improved paths by
a partition

(a) Sarma’s paths

Fig. 3 For a non-convex region, it is possible to get a
better result by partitioning the region.
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(a) An s-t graph

(b) A cut by which 4 edges are cut
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(c) The separated graph by the cut shown in (b)

(d) A cut by which 2 edges are cut

Fig. 4 s-t cuts
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(a) A machining region (b) The approximated
prismatic region

Fig. 5 Constructing the prismatic region
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(b) The completed s-t graph
Fig. 6 The s-f graph for the region
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Fig. 7 Equivalence between the time spent by the
mismatch of the path direction and the number
of cuts
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implemented algorithm depending on the
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