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Fig.2 Co-Linear distance of two horizontal DSCCs
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Fig.6 Form frame line detection with DSCC
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Tablel Comparison of speed of some straight line detection algorithms
1
Image size Horizontal Vertical line Skew Strip DSCC before DSCC after
(Pixelsx Pixels) line number number projection projection (s) speeding up () speeding up (s)
684x 650 8 7 0.25s 0.52 0.86 0.58
1816x 1112 20 15 0.47s 0.84 2.92 1.03
2400x 3438 30 8 0.83s 1.62 10.50 1.93
4198x 3165 65 10 1.53s 3.83 109 5.0
g : 3 4 ) ( ), ( )-
5
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Abstract: The existing form frame line detection algorithms are either time consuming or with low robustness.
Furthermore, all these approaches do not use the constraint information between form frame lines. In this paper, a
novel bottom-up form frame line detection algorithm is proposed based on the directional single-connected chain
(DSCC). Defined as an array of black pixel run-lengths, DSCC works very well as an image structure element or a
vector in this vectorization algorithm. By merging multiple DSCCs under some constraints, people are able to
extract the form frame lines automatically yet fast. With the help of the constraints between form frame lines, the
robustness of the approach is increased drastically by getting rid of pseudo lines and completing broken lines. By
filtering DSCCs created by noise and speeding up the merging of DSCCs, the speed of this algorithm is comparable
with the well-known projection method. Experimental results show that this algorithm is fast, resistant to moderate
serious line break and skew of any angle.

Key words: form recognition; image anaysis; line detection; optical character recognition (OCR); intelligent

document processing
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