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ABSTRACT

Document identification is used to extract more information
from documents. This information will be used to identify
the document originality and to analyze whether all parts of
the document written by the same author. There is research
on document identification, and the problem occurred when
recognition specific to one language and the size of the
dataset image. Therefore, this research purposely to propose
a framework for document identification which will use
unoccupied space as its bases. The proposed framework
adapted from the existing framework and modified to suit
with this research. This research chooses document image
as the document dataset. In the preprocessing phase, Otsu’s
method used to convert the image to binary in order to cre-
ate the histogram. Then, the histogram will go through the
zoning process which triangle model is used to obtain three-
point coordinates for each 33 zone and produce 297 fea-
tures. This features will undergo classification process
where Support Vector Machine (SVM) and Multi-Layer
Perceptron (MLP) as the classification techniques to obtain
the result.

Key words: Document identification; unoccupied space; Otsu’s
method; Histogram; Triangle Model.

1. INTRODUCTION

The document is a draft or record that been written and presented
in a text and graphic. Books, magazine, newspaper, Al-
Quran, legal document is an example of a document which
can be either online or offline. In the rapidly developing
technology era, documents are readily available and ac-
cessible online; it does not only bring advantage to us but
also brings disadvantages because the authenticity of a
document is very dubious. Besides, the copying and modi-
fication of such a document may apply. There are also
documents that the author is unknown but copied by an-
other author.

Documents nowadays have been digitized to pre-
serves them from aging, but plagiarism and modification

exploited some of it. As a result, fake documents and the
original documents mixed up through online and hard to
recognize, it also becomes a big problem all over the world
and causes a lack of trust from the world community. Thus,
there is a need to make document identification.

The purpose of document identification is; first to ensure
that the document is genuine regardless of its author and
second to analyze if all parts of the document are from the
same author [1].

Document identification or document recognition is one
of a domain in image processing. It is used to extract use-
ful information from documents. Most of the research using
digit or character recognition in order to identify the docu-
ment. However, there is a restriction on language character
itself which most of the language character have their form
and different among others.

The idea of this research is to identify any document
regardless of the language and extract the feature using the
triangle model. Since unoccupied space is a character that
has similarities in all language, it will be used as the point
selection to process a document and extracting its fea-
tures. Then, these features go through the classification
process to obtain the accurate results.

The paper has the following structure: In the second
section, provides some related works of the research and its
framework. The third section contains the proposed frame-
work. The fourth section concludes the paper.

2. RELATED WORKS

Document identification is used to identify, verifying and
authenticate the originality of the documents and get known
the author. The purpose of document identification is to get
useful information about one document as much as possible.
Document identification use various recognition such as
character recognition [2], signature recognition [3], digit
recognition [4], handwriting recognition [5] and word space
recognition [6].  Various techniques have applied such as
centroid detection [7], triangle model [8], watermarking [9],
n-grams and histograms of words [1] and also statistical and
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Gabor features [10]. Most of them obtain an accurate result,
but some of it has a lack of resources.

The size of data from the database [11], to depending on
dataset training available, and the result obtained lower
when test with the real document [12] is the problem faced
by the researchers.

Besides, there is research that relevant to their purpose and
cannot use by others because it only applies to its language,
digit or sub-word in a document such as Arabic [13] [14],
Malay [11], Tamil [15] and English [1]. For example, the
character recognition for Arabic only applicable for docu-
ments with the Arabic language.

The problem becomes worst when a document
consists of more than one language because each language
has a different and unique character on its own. However,
there is research done on bilingual or multilingual lan-
guages such as [16] and [17].

There are several frameworks proposed by other
research in document identification that is equivalent to this
research like Arabic character recognition framework [18],
keyword retrieval system framework [19] and Digital Jawi
Palaeography framework [20].

2.1. Arabic character recognition framework

The Arabic character recognition framework developed by
Jafaar Al Abodi and Xue Li (2014). This framework has
three primary processes: pre-processing, segmentation and
features extraction.

Pre-processing phase has two stages binarization
and skeletonization. Binarization uses a new method that
applies double-threshold based on the image edge and the
text intensity. While skeletonization, reduce the width of a
pattern shape to a single pixel.

Segmentation phase, a new technique that based
on the geometrical features of Arabic handwriting charac-
ters and independent from it style and size. In the features
extraction phase, to preserve the cursive writing properties
a new coding scheme to record the geometrical features of
pixels.

2.2. Keyword retrieval system framework

Hongxi and Guanglai [19], proposes a keyword retrieval
system framework consist of the offline and online docu-
ment. In the offline part, the scanned document images
converted into binary images. Then, word images obtained
by connected components analysis on each binary image
which will be used to extract several profile features for
each word image.

Discrete Fourier transform (DFT) performed on
each profile feature, and the appropriate number of the DFT
lower-order coefficients is reserved to form a fixed-length
feature vector for online image-to-image matching. Finally,
both the DFT coefficients and the coordinate information of
word images saved into a database. While the online part,
the user provides a query word image by a synthesis tool.

The processes of the feature extraction and the
fixed-length representation performed as same as in the off-
line part. Moreover, the ranked results returned by sorting
similarities between the query word image and each word
image in the database.
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2.3. Digital Jawi Palaeography framework

Digital Jawi Paleography framework is a framework pro-
posed by Mohd Sanusi Azmi (2011). This framework
divided into three phase: Data Collection and
Preprocessing, Triangle Model and Zoning Features and
Classification and Evaluation.

In the first phase, the data collection process involves the
use of two types of datasets. Dataset types are both standard
and local datasets. Local data set, involves the
development of data sets written by khat writers, then
scanned and segmented.

The images of the khat which have segmented and
made by naming before entering the pre-processing
process. Standard and local dataset images in the pre-
processing process will be converted to a binary image
using Otsu’s Method and performed labeling.

In the second phase, a new technique which is the
triangle model. This technique uses three-point selection for
each 33 zone produced to extract vector features.

The classification is carried out to obtain percent
recognition accuracy. The research using a different type of
testing Unsupervised Machine Learning and Supervised
Machine Learning. Seven algorithms for Unsupervised
Machine Learning have been used to classify Arabic
calligraphy which is Euclidean, Manhattan, Chebyshev,
Minkowski, Sorenson, Correlation and Angular Separation.
While Supervised Machine Learning using SVM
classification to obtain percentage accuracy.

3. PROPOSED FRAMEWORK

Data Collection and Preprocessing

Input
document Preprocessing [—
image
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Binary
Image
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Figure 1: Proposed Framework

The proposed framework derived from previous research
with some modifications to suit the research work. The
framework divided into three phase: Data Collection and
preprocessing, Features extraction and the third phase is
Classification and Evaluation.

3.1. Data collection and pre-processing

The document image used for data collection and can be
collected from various standard datasets such as Tobacco-
800, Impact and PRIma dataset. This research chooses To-
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bacco-800 as the document image dataset. After the dataset
is determined, the pre-processing process will take part.
Otsu’s method is the technique selected to perform
the pre-processing process. Otsu’s method is one of the
favorite techniques in optimal thresholding. This technique
uses to distinguish between backgrounds and object by
reducing the color image into gray level image and convert
it to a binary image. The binary image consists of binary
representation ‘1’ and ‘0" which is ‘1’ refer to the
background and ‘0’ refer to object.
The resulting binary image needs to eliminate the unoccu-
pied space that exists around the words. This unoccupied
space refers to unoccupied space of the document, not un-
occupied space that exists between words as in Figure 2.

PHILIP YORRIS

Unoccupied space

Dear Ms. Ober: I\

L8

Your letter of February 3 was received by this

office empted to reach you by
ot

E260a0c007

Figure 2: Unoccupied space in a document

Alia and Mustafa (2016) [21], eliminate unoccupied space
around the words in an image because it does not have
meaning in any recognition process. The eliminating proc-
ess use bounding box which forms from four points of the
first pixel of the written words. The image used in this
process is a binary image whereas background and object
are distinguished. Figure 3 to 6 show the image process.

PHILIP MORRIS

INCORPORATED
120 PARK AVENUE, NEW YORK. M. Y. 10017

February 15, 1983

urecTon oF MamxrTisg

Dear Ms. Ober:

Your letter of February 3 was received by this
office yesterday. We attempted to reach you by
telephone immediately but were unable to find a
listed number in New Haven. I had hoped to
arrange an appointment for one of our executives
to discuss with you and your concerned friends
the matter you have brought up in your letter.

Figure 3: Original document image

PHILIP MORRIS

INCORPORATED
120 PARK AVENUE, NEW YORK. M. Y. 10017

February 15, 1983

uecTon oF ManxrTinG

Dear Ms. Ober:

Your letter of February 3 was received by this
office yesterday. We attempted to reach you by
telephone immediately but were unable to find a
listed number in New Haven. I had hoped to
arrange an appointment for one of our executives
to discuss with you and your concerned friends
the matter you have brought up in your letter.

Figure 4: Gray level document image
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Figure 5: Binary image

Figure 6: Binary image after process elimination

3.2. Features extraction

At this phase, the resulting binary image will be analyzed
and form to the vertical histogram. The analysis on binary
image done by calculates the occurrence of value ‘0’ that
represent to object. After the calculation process, it will
create a histogram based on the occurrence pixel value as
shown in Figure 7.

Figure 7: Vertical histogram

Then, the resulting histogram will process features extrac-
tion using the combination of triangle model and zoning.
The triangle model uses two features vector which is Carte-
sian and Zoning to obtained three-point coordinates that
will form a triangle for each 33 zone and produce 297 fea-
tures.
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Table 1: Zoning and features produce.

No. Zone type Quantity zone | Quantity features
1 Cartesian zoning 5 45
2 Horizontal zoning 6 54
3 D|rekazyoa:ian \éertlcal 14 126
4 45 degree zoning 8 72
Total 297

3.3. Classification and evaluation

Classification and evaluation phase will use the features
extraction result with Random Forest and SVM classifier to
get the percent recognition accuracy and compare among
each other. The highest classification result use as the
standard for proposed features.

4. CONCLUSION

As the conclusion, this paper proposed a framework for
document features extraction based on unoccupied space
using triangle model. The research focuses on features
extraction by using the triangle model. Compare to previous
research that chooses digit or character recognition, this
research use unoccupied space as the pattern recognition.

Otsu’s method is used to produce the binary image which
process elimination will take part to eliminate the unwanted
unoccupied space of the document. A histogram was
produced from the calculation of occurrence object pixel
value which is “0°. This histogram distinguishes words and
unoccupied space that exist between words. In this process,
a histogram as the input image will be used to extract
features. The combination of the triangle model and
features vector: Cartesian and zoning produce the features
extraction. These features use the Random Forest and SVM
classifier to get the recognition accuracy result and compare
each result. The highest classification is the final result
recognition. The final result will be compared to others
research in order to test the effectiveness of this research.
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