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Line Tracking Algorithm for Table Structure Analysis
in Form Document Image
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Abstract

To derive grid lines for analyzing a table layout, line image enhancement techniques are studying such
as various filtering or morphology methods. In spite of line image enhancement, it is still hard to extract
line components and to express table cell's layout logically in which the cutting points are exist on the
line or the tables are skewing .

In this paper, we proposed a line tracking algorithm to extract line components under the cutting points on
the line or the skewing lines. The table document layout analysis algorithm is prepared by searching grid-lines,
line crossing points and gird—cell using line tracking algorithm. Simulation results show that the proposed
method derive 96.4% table document analysis result with average 0.4lsec processing times.
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Derive table boundary rectangle lines

by Hough transform

Document skew correction by perspective
transform using square vertexes

Derive horizontal and vertical grid-lines by
line tracking algorithm

Derive grid-line crossing points and
connect cut-points on the line

Derive grid cell layout usig grid-lines and
crossing points

v
Table layout analysis results
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Fig. 1. The flow—chart of table structure analysis

algorithm in document image
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(b) Table boundary
line extraction

(c) Document skew

(a) Document image correction

(d) Horizontal grid-

(e) Vertical grid-line  (f) Derive crossing
line extraction

extraction points

(g) Grid-cell layout

(h) Reconstruct grid- é) Character
analysis line and cell

egmentation in cells
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Fig. 2. Document image samples for each step of
table structure analysis
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(a) Skewed document (b) Table boundary line detection

(c) Derive correction corner points (d) Document skew correction
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Fig. 3. Example images of document skew
correction steps.
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Fig. 4. A separated horizontal grid line tracking
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Fig. 6. Crossing points of horizontal and vertical
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(b) Grid-lines and crossing points
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Fig. 10. Document image generation for table layout
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