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ABSTRACT

This paper proposes the off-line handwritten flowchart symbol recognition algorithm by type and strength of a cross
region of the straight line strokes that is extracted based the normalized dominant slope vectors. In the proposed
algorithm, first of all, a connector symbol which consisted only curves is recognized by the special features, and the
other symbols with straight line strokes are recognized by type and strength of a cross region, and that is extracted by
extension of minimum bounding rectangle of the clusters of the normalized dominant slope vectors, and the straight
line strokes of the symbols is extracted by the normalized dominant slope vectors. To confirm the validity of the
proposed algorithm, the experiments are conducted for 10 different kinds of flowchart symbols that mainly used for
computer program, and the number of symbols is 198. Experiment results were obtained the recognition rate of 99.5%,
and the flowchart symbols is recognized correctly robust to variations, and then the proposed algorithm were found
very effective for off-line handwritten flowchart symbol recognition.
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Symbol image

Symbol image process
= Find morphological dilation of symbol image

L2

Recognition of the connector symbol
= Find aspect ratio of symbol’s minimum bounding rectangle

= Find the bending proportion at 4-sides
¥

Minimum bounding rectangle of DSV's clusters
= Find normalized dominant slope vector(DSV) image

= Find DSV's clusters by run diffusion labeling(RDL) algorithm

= Find minimum bounding rectangle of DSV's clusters(CMBR)

= Remove the CMBRs by the CMBR' size and strength and inclusion relation
= Extend the CMBRs

= Find horizontal and vertical CMBRs iit 4-sides

¥
Cross region of the CMBRs
= Find cross region(CR) of the extended CMBRs

= Find the CR’s strength by the CMBR's strength
= Classify the CR's type by relative position of the CMBRs

2

Recognition of the other symbols

= Confirm connectivity of the CRs

= If not connected, make the virtual CRs of the unconnected CMBRs
= Recognize the other symbols by the CR's type and strength and the

vertical CMBRs
Recognition result

a3 1. motst YmelE 5EE
Fig. 1 Flowchart of the proposed algorithm
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