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Performance Improvement
of Geometric Curve Sequence Recognition
in the Freehand Curve Identifier FSCI

AKIRA NIsHIKAWA,T! SATO Sacaf! and Junir MAEDAT!

We have already proposed a freehand curve identifier, FSCI, which identifies a
stroke of freehand curve as a sequence of geometric primitive curves. In FSCI,
an initial process named “Fuzzy Segmentation” divides a stroke of freehand
curve into several identification units based on standstill detection in drawing,
so that each of units is identified as a geometric primitive curve by its following
process. However, it is revealed that Fuzzy Segmentation occasionally degrades
the performance of the following identification process. In this paper, we clarify
the problem and, as a solution, we propose a new method named “Fuzzy Frag-
mentation,” which extracts identification units from a freehand curve based on
“Stay States” and “Move States.” Moreover, through experimental results, we
show that the proposed method improves the performance of FSCI on geometric
curve sequence identification.
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Fig.1 A process flow by FSCI.
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Fig. 2 Inclusion relations among 7 classes of geometric curves.
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Fig.3 Relationship between fuzziness of FSC and identification result.
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Fig.4 Example of unexpected identification result caused by Fuzzy Segmentation.
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Fig.5 Conceptual comparison between Fuzzy Segmentation and Fuzzy Fragmentation.
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Fig. 6 Conical fuzzy point model.
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Fig.7 Chunks C; and C;41 in case where k = 4.
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Fig.8 Typical cases of chunks and their interval truth-values.
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Fig.9 Labeling of chunks.
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Fig. 11 Typical case of state transitions.
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Fig. 12 Expected identification result by introduction of Fuzzy Fragmentation.
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Fig. 13 Effect of state transition model.
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Fig. 14 Effect of interval threshold.
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Table 1 Recognition rates for open geometric curves in case of Cont-FSeg.

Presented geometric curve class Recognition rates %
L CA EA FO
L 96.5 0.1 1.7 1.7
CA 0.0 80.9 10.4 8.7
EA 0.0 0.4 84.5 15.1
FO 0.8 0.1 0.7 98.4
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Table 2 Recognition rates for open geometric curves in case of Cont-FFrag.

Presented geometric curve class Recognition rates %
L CA EA FO
L 98.8 0.0 0.2 1.0
CA 0.2 95.5 4.2 0.0
EA 0.0 1.5 96.9 1.6
FO 2.2 0.3 2.3 95.3
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Fig. 18 Presented patterns of closed geometric curves.
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Table 3 Recognition rates for closed geometric curves in case of Sep-FSeg.

Presented geometric curve class Recognition rates %
C E FC L CA EA FO
C 98.7 0.0 0.0 0.0 0.9 0.4 0.0
E 0.0 93.6 4.7 0.0 0.0 1.7 0.0
FC 0.0 0.0 99.2 0.0 0.0 0.0 0.8
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Table 4 Recognition rates for closed geometric curves in case of Sep-FFrag.
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