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Line Normalization in Facsimile Images

by Hough Transformation

Takehiko TOMIKAWA

Abstract

Spurious steps along straight lines caused by scanning inclined document at the input of
facsimile transmission give undesirable sense of sight. Affine transformation, however, is not
powerful enough to rearrange these stepped lines into straight ones due to sampling resolution.
This paper describes how to regenerate the straight lines in document images by Hough transfor-
mation. The features of this method are, 1) functionally regenerated lines instead of correcting
original lines, 2) individually handled lines and characters. While, 1) lines connected with
characters, 2) curves besides straight lines are not acceptable at present.
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(b) normalized image of 0.5° rotation

Fig. 1. Example of affine transformation.
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(a) P-8 histogram

(b) extracted lines

Fig.2. Example of Hough Transformation.
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Fig. 3. Example of adjusted edge points.
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Table 1. Example of overlapped rate

label area common ratio
Ai lellgl (& k) Ru
1 3,908 2,196 0.56
4 44 5 0.11
7 16 1 0.06
19 30 3 0.10
24 32 4 0.13
29 2 2 1.00
45 2 1 0.50
63 26 1 0.04
83 2 2 1.00
87 2 2 1.00
95 2 2 1.00
99 2 2 1.00
102 2 2 1.00
109 2 2 1.00
113 il 1 1.00
126 22 2 0.09
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Fig. 4. Example of deletion of stepped lines.
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Fig.5. overall flow.
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Fig. 6. Example of obtained results.
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