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Line Edge-Based Type-Specific Corner Points Extraction for the

Analysis of Table Form Document Structure

Jae-young Jung*

Abstract

It is very important to classify a lot of table-form documents into the same type of classes or to
extract information filled in the template automatically. For these, it is necessary to accurately
analyze table-form structure. This paper proposes an algorithm to extract corner points based on line
edge segments and to classify the type of junction from table-form images. The algorithm
preprocesses image through binarization, skew correction, deletion of isolated small area of black
color because that they are probably generated by noises.. And then, it processes detections of edge
block, line edges from a edge block, corner points. The extracted corner points are classified as 9
types of junction based on the combination of horizontal/vertical line edge segments in a block. The
proposed method is applied to the several unconstraint document images such as tax form,
transaction receipt, ordinary document containing tables, etc. The experimental results show that the
performance of point detection is over 99%. Considering that almost corner points make a
correspondence pair in the table, the information of type of corner and width of line may be useful
to analyse the structure of table-form document.
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//mnxn : size of a block
//Thr : threshold of bright gradient
For all image pixel (i, j)
1. Formulate a n<Xn block, X, centered at (i, j)
2. Classify X into edge block or not.
2.1 Calculate the average intensity of all pixels
in the block X, X .
2.2 Calculate the average intensity of pixels
greater than X in X, ?h
2.3 Calculate the average intensity of pixels
smaller than X in X, Z

24 if (fh— f] > Thr ), X : edge block.
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<Table 1> Edge block detection
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Type Combinations of block sides

1 bottom A right

2 bottom A left

3 top A right

4 top A left

5 top A bottom A right

6 top A bottom A left

7 top A left A right

8 bottom A left A right

9 top A bottom A left A right

<Table 2> Type classification of corner points

based on the combination of line segments
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(Figure 4) Preprocessing Results for Tax form
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(c ) in the case of block size 15X15
(Figure 5) Extracted corner points(tax image)
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<Table 3> Number of feature points extracted

by 9 types for 5 sample images of tax form
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impossibility to create a cell appears at an intersection, its
error counter goes up. There being errors, the system will
teturn 10 the first correction level upon exiting this second
level.

Figure 5: Numerical results in the case of standard blank
forms

6.2 Filled-in forms

A second database made up of 263 grayscale form imsges
was generated. The same type of forms was used in this
second base as in the first, the images having the same di-
mension (3800 x 3000) always digitized in 300 dpi, but this
ume filled in with information.

Figure 3: Second correction level rules.

(Figure 7) Extracted Feature points(ordinary
document containing tables)
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(Figure 8) Extracted Feature points(transaction

receipt image)
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