ISSN 2278-3091

Volume 8, No.1.3, 2019

International Journal of Advanced Trends in Computer Science and Engineering
Available Online at http://www.warse.org/lIJATCSE/static/pdf/file/ijatcse2181.32019.pdf

https://doi.org/10.30534/ijatcse/2019/2181.32019

Frame Removal For Mushaf Al-Quran Using Irregular Binary Region

Laith Nazeeh Bany Melhem', Mohd Sanusi Azmi*, Nur Atikah Arbain', Azah Kamilah Muda®, Intan

Ermahani A. Jalil', Jabril Ramdan?,
YFaculty of Information and Communication Technology (FTMK), Universiti Teknikal Malaysia Melaka, Hang
Tuah Jaya, 76100 Durian Tunggal, Melaka, Malaysia, Inm1989@gmail.com
“Faculty of Information Science and Technology, Universiti Kebangsaan Malaysia, 43200 Bangi, Selangor,

Malaysia

ABSTRACT

Segmentation is a process to remove frame or frame exists in
each page of some releases of mushaf Al-Quran. The fault in
segmentation process affects the holiness of Al-Quran. The
difficulty to identify the appearance of frame around text
areas as well as noisy black stripes has caused the
segmentation process to be improperly carried out. In this
paper, an algorithm for detecting the frame on Al-Quran page
without affecting its content is proposed. Firstly,
preprocessing was carried out by using the binarisation
method. Then, it was followed with the process of detecting
the frame in each page. In this stage, the proposed algorithm
was applied by calculating the percentage of black pixel of
binary from vertical (column) to horizontal (row). The results,
based on experiments on several Al-Quran pages from
different Al-Quran styles, demonstrate the effectiveness of the
proposed technique.
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1. INTRODUCTION

Image processing is a popular research area in computer
science. Today, image processing is not only focused on
fundamental issues addressed by researches, but it also
addresses the suitability of the research into several domains,
such as biometric[1], character recognition [2] and document
analysis [8].

Besides, Khairuddin Omar (2010) and Mohammad Faidzul et
al. (2010) mentioned that the image processing body
knowledge consists of several phases starting from data
collection, preprocessing, feature extraction, feature selection,
classification, and post processing [2], [9]-[10]. Each phase in
the image processing has sub-processes. For example, the
preprocessing phase for the Arabic/Jawi character recognition
is categorised into Binarisation, Edge Detection, Thinning,
and Segmentation before Feature Extraction takes place [2].
In this paper, the focus is on the segmentation for removing
frame exist in mushaf holy Quran. Thus, the segmentation for
removing frame exists in mushaf holy Quran is based on the
processes for segmenting Arabic/Jawi handwritten texts.
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Holy Quran is the book of Allah SWT. Al-Quran consists of
30 chapters, 114 surahs and 6236 verses. However, the
number of pages and lines are different based on the
publishers.

Arabic language (i.e. the language in which the Al Quran is
written) has markings called *“diacritical marks” or
“diacritics”, which represent short vowels or other sounds,
and if one of these diacritical marks is ignored it will change
the meaning of the word. There are many Arabic character
recognition techniques, which can recognise the characters of
the text or the whole page (Khairuddin Omar, 2000;
Mohamad Faidzul, 2010) but all of these techniques provide
recognition for characters without considering the diacritical
marks, which may affect the meaning of the Al Quran’s word
and the holiness of Al-Quran.

Segmentation process for segmenting Al-Quran needs to be
studied carefully. This is because Al-Quran is the book of
Allah SWT. Any incorrect segmentation will affect the
holiness of Al-Quran.

In this paper, one technique for segmenting Al-Quran is
proposed. The technique considers diacritical marks (Tashkil)
in order to protect the holiness of Al-Quran.

2. RELATED WORK

There are many research on segmentation, and segmenting the
frame of mushaf Al-Quran needs to be done carefully in order
to preserve the holiness of Al-Quran. Studies, which are near
to Al-Quran segmentation, are Arabic and Jawi
segmentations, but, both are not suitable to be applied for
Al-Quran due to diacritical marks (Tashkil), words, and
sentences.

The first step before the segmentation phase is preprocessing
the documents to produce a clean image of the documents.
Mushaf Al-Quran page image contains frame. Detecting and
removing these unwanted areas is critical in order to achieve
better text segmentation results. Before the frame detection
and removal take place, it is processed into an image
binarisation using Otsu method [11].

There are some segmentation techniques for Arabic and Jawi
characters [2]. One of the techniques has categorised the
preprocessing phase for the Arabic/Jawi character recognition
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into  Binarisation, Edge Detection, Thinning, and
Segmentation before Feature Extraction takes place [2]-[6]. In
[7], they used the triangle features to the feature extraction
method for better classification.

2.1. Frame removal

The most common approach to eliminate marginal noise is by
performing document cleaning by filtering out connected
components based on their size and aspect ratio. However,
when characters from the adjacent page are also present, they
usually cannot be filtered out using only these features. There
are only a few techniques in the bibliography for page borders
detection, and they are mainly focused on printed document
images.

Le et al. [12] proposed a technique for removing the border,
which is predicated on the classification of blank, non-textual
and textual columns and rows, the border objects location, and
an analysis on crossing counts of textual squares and
projection profiles. There are many uses of this approach.
Moreover, it is assumed that the page borders are very close to
the image edges and the separation of the borders from the
contents of the image is by a blank space. However, this
assumption is often violated. Fan et al. [13] proposed a
technique for detecting the black noisy regions that overlap
with the text, but the scholars did not assume there were noisy
text regions. They proposed a framework to reduce the image
resolution in order to detect and remove the black borders,
which hides text, by threshold filter and thus, leaving the
border of the image. They applied the deletion process on the
original image.

In [14], Avila et al. proposed algorithms for non-invading and
invading borders that work as "flood fill"* algorithm. The
algorithm for the "non-invading border" supposes that the
information of the document merges with the border of noisy
black. In the connected area, it uses two parameters that are
related to the document, which are the segment maximum size
that belongs to the document text, and the maximum distance
between the lines in order to curb the flooding. On the other
hand, the algorithm for the “invading™ supposes that the black
areas are invaded by the borders of noisy black. If the border
of noisy black merges with the text region of the document, all
areas and the part of the text region are removed and flooded.

2.2. Image segmentation

In order to extract features from the text image, it should be
segmented into lines, words, characters or primitives. Arabic
OCR systems are classified into two major types, depending
on the employed method of segmentation (i.e., segmentation
based systems and segmentation free systems). The
segmentation procedure is a major challenging phase for any
Arabic OCR system because of the cursive nature of the
Arabic script. This challenge occurs at segmentation based
systems while segmentation free systems avoid this problem.

110

Various document image segmentation techniques were
proposed in the literature. These techniques can be
categorised based on the document image segmentation
algorithm that they adopt. Among the renowned segmentation
algorithms are: X-Y cuts or projection profiles based [15],
Run Length Smoothing Algorithm (RLSA) [16], component
grouping [17], document spectrum [18], whitespace analysis
[19], constrained text lines [20], Hough transform [21]-[22],
Voronoi tessellation [23], and Scale space analysis [24]. All
of the aforementioned segmentation algorithms are mainly
designed for contemporary documents.

3. RESEARCH FRAMEWORK

The conceptual framework of this paper is divided into two
phases. The first section is the investigation phase, included
the background of the research, problems, current issues of
the domains that determine the scope of the research, and the
aim of the research. And the second section is the
implementation phase.

4. EXPERIMENTAL SETUP

In this paper, several experimental tests were conducted to
seek out the most effective practice techniques for segmenting
images of holy Quran pages. The experiment used is
predicated on the best percentage to detect the frame, and to
segment Al-Quran pages into pages without frame. The
experiment test is explained along with the objectives. The
algorithmic programmes used, the input and the results
obtained from the algorithm are also disclosed.

- Experiment |
i. Objective: To get the best percentage to detect the frame,
and to segment Al-Quran pages into pages without frame
ii. Input: Data as images from Al-Quran pages
iii. Algorithm: The proposed method
iv. Output: Image of each page without frame

5. IMPLEMENTATION PROCESS

Fig. 1 presents a framework of techniques, which enables
page segmentation of a set of mushaf Al-Quran. In this paper,
there are four classification of methods in segmenting the
mushaf Quran pages into pages without frame, which are: (a)
The preprocessing, which encompass binarisation, and noise
removal is applied; (b) The frame on the pages are detected; (c)
Segments to page without frame; and (d) The segmented
pages are saved as image.

The following are detailed explanations of all the steps used in
the process of mushaf Al-Quran pages segmentation.

5.1. Image Binarisation

In the preprocessing step of the document analysis, the
Binarisation was performed, and it was designed to segment
the text from the document background. There are many
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algorithms that have been proposed to do the Binarisation task
of a document. In this paper, the Otsu method was used to do
the Binarisation [11].

Save imag
of each

page

:

; Segments
|I Binary iy Frame [y
Image/data imace detection to page

Figure 1: The Frame Removal in Al-Quran and Segmentation
to Pages

5.2 Page Segmentation

In this study, blank space and frame were detected and
removed from the mushaf holy Quran pages by the suggested
methodology. The blank space and frame removal method
relies upon the density of the binary values (the binary
representation).

In Figure 2, a new methodology was proposed to detect the
frames of page by three frames, which are: i) The exterior
blank space and marginal frame; ii) Frame; and iii) The
interior blank space. That was based on the horizontal and
vertical white pixel percentages. This study aimed to segment
Al-Quran page image into page without blank space or frame.

i. Frame 1 (The exterior blank space and marginal frame) :

In the first frame step, the blank space and marginal frame of
the page were removed. In order to achieve this, it was first
processed into an image processing and converted into a
binary representation to calculate the total frequency of zero
value (white colour).

Remove
the
Frame

Figure 2: The Process of Removing the Exterior Blank
Space and Marginal Frame from Al-Quran Page

Consider the input page grayscale image with the dimension
of X x Y. The paper aimed to find the frames of the page
defined by the new coordinates as demonstrated in Fig. 2. The
constant value is assumed as: White Percentage (WPer) =
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White Percentage from Out Frame (WPerout) = 45.0, for this
frame. In the next step, which includes the searching of
horizontal detection of the first frame edges, the White
Percentage from Up (WPerU) for each line starting from line
0 to Y-1 was calculated by using the following formula:

100 X%, WPix,
X
WPix: White pixel (1)

WPerU, = ,where0 <1l <Y,

When the value for WPerUI < WPer, the process of detecting
the upper limit would stop and it was identified as the upper
limit. Then, the White Percentage was calculated from Down
(WPerD) for each line, starting from Y-1 to 0, by using the
following formula:

100 XX , WPix,

X
WPix: White pixel (2)

WPerD, = ,whereY <1<0,

When the value for WPerDI < WPer, the process of detecting
the down limit would stop and it would identify 1+1 as the
down limit. In the next step, which includes the searching of
vertical detection of the first frame edges, the White
Percentage from left (WPerL) for each line starting from line
0 to X-1 was calculated by using the following formula:

100 XY, WPix,

Y
WPix: White pixel (3)

WPerl, = ,where0 <l <X,

When the value for WPerLI < WPer, the process of detecting
the left limit would stop and it would identify | as the left limit.
Then, the White Percentage was calculated from right
(WPerR) for each line, starting from line X-1 to 0 by using the
following formula:

100 X, WPix,

Y
WPix: White pixel (4)

WPerR, = ,whereX <[1<0,

When the value for WPerRI < WPer, the process of detecting
the right limit would stop and it would identify I+1 as the right
limit. Frames were detected after detecting the horizontal and
vertical frame edges. Once the frame was detected, a new
image was cropped at the point of (left, upper) and with the
size of right-left x down-upper. The next page frame was
identified and the frame was generated using a cropping
operation, as shown in Figure 2.

ii. Frame 2 (Frame):

In the second frame step, the frame of the page was removed.
In order to achieve this, the result of the previous frame was
proceeded to calculate the total frequency of zero value for the
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new image by considering the input of new image with the
new dimension of X x Y. This study aimed to find the next
frame of the page defined by using the new coordinates as
demonstrated in Figure 3.

Figure 3: The Process of Removing the Frame from Al-Quran
Page

The constant value was assumed as: WPer = White
Percentage in Frame (WPeri) = 80.0, for this frame. The next
step includes the searching of horizontal detection of the
second frame edges by calculating the value of (WPerU) for
each line, starting from line 0 to Y-1 by using Formula (1).
When the value for WPerUl > WPer, for five consecutive
rows, the process of detecting the upper limit would stop and
it identified | as the upper limit.

Then, the (WPerD) was calculated for each line, starting from
Y-1to 0 by using Formula (2). When the value for WPerDI >
WQPer for five consecutive rows, the process of detecting the
down limit would stop and it identified | as the down limit.
The next step includes the searching of vertical detection of
the first frame edges by calculating the (WPerL) for each line,
starting from line 0 to X-1 by using Formula (3). When the
value for WPerLlI > WPer for five consecutive rows, the
process of detecting the left limit would stop and it identified |
as the left limit.

Then, the value of (WPerR) was calculated for each line,
starting from line X-1 to 0 by using Formula (4). When the
value for WPerRIl > WPer for five consecutive rows, the
process of detecting the right limit would stop and it identified
| as the right limit. Frames were detected after detecting the
horizontal and vertical frame edges. Once the frame was
detected, a new image was cropped at the point of (left, upper)
and with the size right-left x down-upper. The next page
frame was identified and frame was generated using a
cropping operation, as shown in Figure 3.

iii. Frame 3 (The interior blank space):

In the third frame step, the interior blank space of the page
was removed. In order to achieve this, the result of the
previous frame was firstly proceeded to calculate the total
frequency of zero value for the new image by considering the
input of the new image with the new dimension of X x Y. This
study aimed to find the next frame of the page defined by the
new coordinates as demonstrated in Fig. 3.

The constant value was assumed as: WPer = White
Percentage from interior blank space (WPerin) = 100.0, for
this frame. The next step includes the searching of horizontal
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detection of the second frame edges by calculating the value
of (WPerU) for each line, starting from line 0 to Y-1 by using
Formula (1).

When the value for WPerUI < WPer, the process of detecting
the upper limit would stop and it identified | as the upper limit.
Then, the value of (WPerD) was calculated for each line,
starting from Y-1 to 0 by using Formula (2).

When the value for WPerDI < WPer, the process of detecting
the down limit would stop and it identified 1+1 as the down
limit. The next step includes the searching of vertical
detection of the first frame edges by calculating the value of
(WPerL) for each line, starting from line 0 to X-1 by using
Formula (3).

When the value for WPerLI < WPer, the process of detecting
the left limit would stop and it identified | as the left limit.
Then, the value of (WPerR) was calculated for each line,
starting from line X-1 to 0 by using Formula (4). When the
value for WPerRI < WPer, the process of detecting the right
limit would stop and it identified 1+1 as the right limit.

Frames were detected after detecting the horizontal and
vertical frame edges. Once the frame was detected, a new
image was cropped at the point of (left, upper) with the size of
right-left x down-upper. Al-Quran page was identified and the
page without frame was generated using a cropping operation,
as shown in Figure 4.

Figure 4: The Process of Removing the Interior Blank Space
from Al-Quran Page

5. TESTING AND RESULT

Testing occurred throughout the various stages of the
application development so as to make sure an adequate
performance during page segmentation. The testing includes
checks for both, the word and the diacritical marks. With
concern to the correctness of the software, informal tests were
applied in every completed page. This especially dealt with
Al-Quran pages segmentation as to make sure that all of the
pages were segmented and tested for validity, and did not
contain any missing word or diacritical marks.

A lot of experiments were done to verify the validity of the
proposed methodology and for each experiment the
segmentation percentage was changed to suit all of the
Al-Quran writing styles. Different styles were used for
different Al-Quran writing styles and different pages. In order
to calculate the precision in segmentation, the density of
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frame was calculated for each page frame in all Al-Quran
writing styles and then the average values of them were
extracted.

After several tests, it is concluded that the following results
are the best results obtained and desired, without missing any
of the text or the diacritical marks from Al-Quran pages. Fig.
5 illustrates the results of a sample page after applying page
segmentation in which the frame was removed.

From the tests and results, it is shown that the segmentation
process for several copies of Al-Quran is a success and the
images of the pages can be saved without frame. That means
the possibility of using the proposed methodology to segment
the Al-Quran pages without any missing word or diacritical
marks. Therefore, the segmentation process preserves the
holiness of Al-Quran.

Figure 5: The Result of Page Segmentation
CONCLUSION

The Holy Quran is very important to the Muslims with respect
to its authenticity. In this paper, a novel removal frame
technique from the holy Quran pages was proposed, which
enables us to remove the frame of the page according to the
percentage of the binary numbers in the Quran page image.
Any incorrect segmentation will affect the holiness of
Al-Quran. Subsequently, this study aimed to segment
Al-Quran pages to pages without frame, without any changes
on the content. First, a preprocessing was applied, which
includes binarisation. Then, the frame of Al-Quran pages was
detected. In this stage, the vertical and horizontal white
percentages were introduced, which have been proven
efficient for detecting the frame. The results are based on
several Al-Quran pages from different Al-Quran styles in
order to demonstrate the effectiveness of the proposed
technique.
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