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A Stroke Order Search Algorithm for Online Character Recognition
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Abstract: An efficient stroke-to-stroke correspondence search algorithm is proposed with application to

stroke-order-free online character recognition. An exponential order algorithm complexity is achieved by

using Dynamic Programming controlled by a cubic form automaton whose nodes correspond to matching

status of reference strokes to input strokes. By preliminary experiments, it is demonstrated that the

proposed algorithm works fast enough for practical application. A generalization to stroke-number free

recognition is also investigated.

Keywords: Online character recognition, Stroke order, Stroke-to-stroke correspondence, Dynamic pro-

gramming, Beam search
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Fig.1  Stroke order search tree (stroke number N= 4)
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Fig.2 Cube Search graph(stroke number N= 4)
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Table 1 Test kanji characters(Experiment (1))

4@ | &, K K N D, s B, KR &
8 || A, M, & ¥, % # fE, ® K &
16 @ || 8, $¢, B, B, & E, %, K, 8 H
20 @ || B, %, E W R OB OE OB OB @

Table 2 Result of experiment(1) (4-20 stroke number’s
character matching)

N | B-S
margin A 1 2 3 4 5

4 | Success.(%)| 100 100 100 100 100
B-size (%) | 245 | 245 | 246 | 247 | 248
8 | Success.(%)| 100 100 100 100 100
B-size (%) | 2.30 | 235 | 241 | 246 | 251
16 | Success.(%)| 99.50 | 99.50 | 99.50 100 100
B-size (%) | 0.016 | 0.018 | 0.021 | 0.023 | 0.027
20 | Success.(%)| 97.57 | 98.12 | 99.05 100 100
B-size (%) | 0.001 | 0.001 | 0.002 | 0.002 | 0.002

Table 3 Result of experiment(2) (10 stroke number’s

character recognition)

Writer Success. Recog. Search
match. (%) | rate (%) | time (sec)
A 98.85 98.47 0.25
B 100.0 100.0 0.20
C 100.0 99.64 0.22
D 100.0 100.0 0.18
Average 99.71 99.52 0.21
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Fig.5  Multi-Layer Cube Search graph(N = 4)
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