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Figure 1 (Color online) System framework. (a) Input; (b) stability calculation of handwriting; (c) the beautify of the
stroke and topology; (d) stroke connection
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Figure 2 (Color online) The structure style of Chinese

characters. (a) Sole structure; (b) left-right structure; (c)

up-down structure; (d) all surrounding structure; (e) half

surrounding structure; (f) left-middle-right structure
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Figure 4 (Color online) The process of character beautification. (a) Handwriting set; (b) determining which strokes need
to consider stroke connection, and generating the result using stroke optimization method; (c) the intermediate results
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Figure 6 (Color online) Some common patterns of stroke connection. (a) The direction is the same between the end of

current stroke and the begin of next stroke; (b) the direction is opposite between the end of current stroke and the begin
of next stroke; (c) the begin of next stroke locates on the extension cord of the end of current stroke
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Figure 7 (Color online) Beautified stroke. (a) Handwrit- Figure 8 (Color online) Beautified structure. (a) Hand-
ing examples; (b) the beautification of stroke writing examples; (b) the beautification of topology struc-

ture
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Figure 9 (Color online) Beautified stroke connection. (a) Handwriting examples; (b) the beautification of stroke connec-
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Figure 10 (Color online) More experiment results. (a) Training data set; (b) handwriting examples; (c) beautification
results
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Figure 12 (Color online) The results before and after
beautification. (a) Handwriting examples; (b) the beau-
tification results

Figure 11 (Color online) The comparison of experiment
results. (a) The input from Ref. [9]’s work; (b) the hand-
writing before beautification; (c) the results of Ref. [9]; (d)
our results
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Figure 13 The results of user study
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Beautifying handwriting characters based on the optimization
of strokes and structure

Qinghui DAI' & Junsong ZHANGZ*

1. Mind, Art & Computation Group, Cognitive Science Department, Xiamen University, Xiamen 361005, China;
2. Fujian Key Laboratory of the Brain-like Intelligent Systems, Xiamen University, Xiamen 361005, China
* Corresponding author. E-mail: zhangjs@xmu.edu.cn

Abstract In this paper, we propose a method for beautifying online handwriting characters. First, we introduce
a formalization description of the handwriting’s topological structure and strokes. Then, in order to beautify the
spatial arrangement and strokes of the input character, we capture the writers’ stability factors for the topology
and strokes of their handwriting, and select a suitable topological structure and strokes from users’ handwritten
samples, using the “roulette wheel” method. In addition, we analyze certain classical stroke connection types as
described in calligraphy theory, and determine which strokes need to consider visual effects. Finally, we apply
curve fitting to optimize the stroke relations in order to generate a final result that meets the calligraphy aesthetics

requirements.

Keywords handwriting, handwriting beautification, structure optimization, online, calligraphy
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