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t Optimization of the Plotter Pen Movement in Writing Kanji
by AzuMA TAGUcHI (Department of Computer Science,
Faculty of Engineering, Yamanashi University).
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Fig. 1 Pen movements to draw “+” with a single
stroke and with two strokes.
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Fig. 2 An example in which the odd degree nodes
but P, and P, are matched in pairs and the
edges between the nodes of each pair are
traced twice with pen down on the paper.
O : odd degree nodes, @ : even degree nodes
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Fig. 3 Examples to make a graph connected with

blank edges, where the augmented graph
of (a) can be drawn with 4 strokes but that
of (b) can not be drawn with less than
5 strokes.
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Fig. 4 Pen movements in a connected component, (a) start-
ing from an even degree node and ending at the
same, node and (b) starting from an odd degree
node and ending at another odd degree node.

O: odd degree nodes, @ : even degree nodes
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Fig. 5 Decomposition of a graph into
connected components.
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Fig. 6 Graph for the shortest path problem to find the
minimum wasted pen movement to draw the

figure in Fig. 5.
C: odd degree nodes, @ : even degree nodes
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Fig. 7 Effect of optimization—comparison of the sum of the plotting time to
draw 2,051 kanjis separately.
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Fig. 8 Effect of optimization—comparison of the plotting time to
draw 2,051 kanjis successively from left to right.
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