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Abstract

A method of preprint elimination for form images is
proposed. Form images have fixed parts, such as charac-
ter strings and lines. These fixed parts are called as
preprint, which are not used for data entry. This dropout
method is based on image subtraction and line elimina-
tion.

1 Introduction

Processing for paper forms such as contact application
form, payment request form, tax bill form is the essential
procedure in insurance, banking and government fields.
The Needs of form image processing are strong, that is by
optical scanning the surface of paper forms is converted to
image data and is handled like electric forms [1].

The purpose of this paper is to propose a data compres-
sion method for form images by removing fixed and
common preprint parts from filled-in forms. This method
is based on digital image processing, and the redundancy
parts such as ruled lines and preprint character lines are
removed. This data compression method is called as
digital dropout. This method is useful for preprocessing of
character recognition as well as data compression.

In form processing, filled-in data have important in-
formation and fixed portion, that is preprint, have
redundant information, because preprint portion is com-
monly printed for the same type of forms.

Some conventional lossy compression methods are
known, which are based on removing preprint of forms
that is redundant for data entry. These lossy compression
methods are classified into three types, namely, (a)
cut-and-paste method for allotted rectangular space to be
filled in, (b) subtraction method for modified form image
by using template bitmap, (c) form element elimination
method for preprint character line and ruled line. In the
above method (a), the rectangular location of allotted
space is registered and filled-in sub image is cut from the
entered form image and is pasted to bitmap image of
which background color is white [3][4]. In the method (b),
the template bitmap image is captured from the paper
form that has not been entered. The location, rotation and
magnification are modified for entered form images. From
modified form images, template bitmap image is sub-
tracted pixel by pixel so that preprint portions are cleaned
and filled-in characters are left [5]. In the method (c), pre-
prints of ruled lines and character lines are extracted
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directly from the entered form images and those preprints
are eliminated [6][7][8]. To discriminate preprinted char-
acter lines and filled-in character lines, the location and
size of preprinted character lines is registered in advance
by scanning the form image that has not been filled in.

The problem of method (a) is that the character is
eliminated from the form image, which is filled outside
the allotted rectangular region. Because the location of
filled-in space, that is registered in advance, is fixed. The
method (b) has the problem that the part of filled-in char-
acter, which is near or touching with the preprint, is
lacked by subtraction from template bitmap image be-
cause of location shift, distortion, and magnification error
[10][11]. In the method (c), it is not easy to discriminate
between the stroke of filled-in character and the short
ruled-line. There is a problem that the stroke of filled-in
character is disappeared if the short ruled-line of which
length is the same as the character stroke is eliminated.

In this paper, a new digital dropout method is proposed,
that is based on the combination of the above method (b),
and method (c), namely, subtraction method for modified
form image by using template bitmap, and form element
elimination method for preprint. The MMR compression
method [2] can be applied to the form images, of which
preprints are removed by the proposed method.
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Figure 1. An example of form images

2 Problems of preprint elimination from

form images

Figure 1 shows an example of form images. The prob-
lems of removing redundant preprints from form images
are classified in three types, namely, (1) problems of the
diverse printing style of forms, (2) problems of image
distortion caused by scanning of paper form surfaces, and
(3) problems of the diverse way of writing characters.



Figure 2 shows the sub images of forms for explanation of
these problems.
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(a)Discrimination short lines from character strokes
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(b)Lack of character stroke touched with the lines

(c) Check mark overwrite on guided circles

Figure 2. Sub images of forms to explain the problems
of preprint elimination

3 Digital dropout for form images

Digital dropout method is a kind of lossy compression
and decompression for form images. In branch offices
entered form images are captured and preprint portions are
eliminated from form images by using the template bit-
map image. The form images, of which preprints are
removed, are converted to the coded data by using lossless
MMR (Modified Modified Read) compression. MMR
coded images are transferred to the center office. In the
center office, after coded images are expanded, the tem-
plate bitmap image and form image without preprint are
overlapped and displayed on the screen to check the en-
tered form by human eyes.

Digital dropout is the process of elimination of pre-
prints, from the entered form images, which are common
to the same type of forms. In advance, the template bitmap
images are created semi- automatically from the paper
form that is not filled-in. The template images are binary
and are fatted to overcome the location shift error. From
template image, long lines and overwrite checkmark
guides are eliminated not to disappear the filled-in mark.

Form images captured by optical scanners have some
distortion, location shift and elasticity. So for inputted
form images, first, the nonlinear distortion, location shift,
rotation and magnification are corrected by using the basis
of the template images. Secondly, ruled-lines are extracted
and eliminated in some condition from corrected form
images. Thirdly, template images are subtracted from
form images. The result of image subtraction is the
filled-in portions to be extracted. The color of the filled-in
portions is black and the one of the removed preprints and
background is white. The subtracted image are coded by
lossless MMR compression and transferred to the center
office.

In form images, some rotation, magnification, shear
distortion and location shift are occurred. These distor-
tions are corrected and are adjusted to the template
images.

This rotation process has two steps. First step is the de-
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tection of rotation angle. Second step is the skew
correction for form images. First, horizontal lines are ex-
tracted and the skew angles of these lines are detected.
Secondly, the skew of the images is corrected by using the
run data of the images.
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Figure 3. Extraction of based lines

This magnification process contains three steps, namely,
based line extraction, magnification rate calculation, and
image expansion and contraction. Tow horizontal lines
and two vertical lines are in advance registered as the
based lines of the template image. In inputted images,
theses lines are searched and extracted. Figure 3 shows the
result of extraction of four based lines.

Figure 4. Result of shift correction

Horizontal and vertical shifts are corrected by extract-
ing the based lines after correcting the shear distortion.
Location shift is executed by using the run data. Figure 4
shows the result of shift correction.

4 The experiment of digital dropout Page
Limits and Color Pages

Form images are white and black binary images. The
resolution is 200dpi. Experimental programs are consisted
of image capturing, image distortion correction, line
elimination, template image subtraction, and image out-
put.

Figure 5 shows the result of digital dropout for the form
images shown in Figure 1. Pattern quality is good for al-
most the characters. Some lack of stroke is occurred for



the character touching the short line. Captured raw image
data is 486k Byte. By applying MMR compression to raw
image, the amount of data is 78.1k Byte in average. By
applying proposed lossy dropout method and MMR com-
pression, the amount of data is 14.1k Byte. The processing
time of digital dropout is 6.9 seconds for A4 form images.
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Figure 5. Result of digital dropout

5 Conclusion

Preprints are eliminated for entered form images to de-
crease the form image data. By subtraction of the template
image and elimination of lines, preprint portions are re-
moved and disappeared.
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