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Abstract— Document identification is used to extract 

information from a digital document such as Al-Quran, articles, 

agreement and so on. With increasing digital documents on the 

internet, it is important to identify that the document is genuine 

or not. There is existing research on document identification. 

However, the problem occurs when character recognition is 

done for particular language only and it is hard to recognize the 

character when the image dataset size was small. Therefore, the 

purpose of this research is to make use the similarities of each 

character language which is unoccupied space as the document 

feature extraction using triangle model. As for the preliminary 

work, the objective is to obtain a list of point selection that will 

be used for triangle model from the generated histogram. 

This research using an experimental design, the dataset was 

chosen is own dataset which document image will be used and 

IFN/ENIT dataset in order to handle the small size dataset. 

While the techniques involve is Otsu’s Model and histogram 

normalization. Experiments were conducted on own dataset 

word segment of documents. The results were able to obtain a 

list of point selection for both histograms vertical and 

horizontal. This tool is able to recognize document from other 

language documents. 

 

Index Terms— Document identification; Histogram 

normalization; Otsu’s Model; Unoccupied space. 

 

I. INTRODUCTION 

 

Nowadays, documents been digitized and are available for 

access all over the world through internet. However, there are 

plenty of documents which are unnamed and also been copied 

by others author. Therefore, there is a need to identify the 

original document and original author known or unknown. 

Document identification is the special case in which one 

document been analysed whether all parts of the document 

were written by the same author (known or unknown) [1]. It 

also a task that works with data digitalization and extraction 

which the classes be defined to represent particular types of 

documents such as digital documents [2]. Generally, it is one 

of the areas that use to distinguish the objects in a document 

and to check its originality. 

Research on document identification keeps growing 

eventually using existing, improved or new techniques in 

image processing and the type of recognition such as 

character recognition [3], handwriting recognition [4], word 

recognition [5] and etc. Then, the extraction and classification 

process will be performed to obtain the result. 

The dataset in the most research is in a critical issue. This 

is due to lack of standard database [3] which the researcher 

needs to develop their own database and small database size 

[2] because existing developed dataset is a local dataset and 

only applicable for their own research. This makes it difficult 

for other researchers to use the same data set as a benchmark 

in order to verify the algorithm. Hence, [6] told that to get the 

accuracy of propose algorithm in this research, the nearest 

standard dataset can be considered.  

Second issues are existing research uses mean average of 

pixel coordinates to form a triangle towards sets of data digit 

and single form calligraphy [7].  However, this situation 

cannot be applied to the extraction of the document because 

the document structure is much different from a single 

character [6] and [8]. Therefore, does the existence of 

unoccupied space in the document can be counted as part of 

feature extraction? If not, then need a new method to produce 

a feature of the exploitation of unoccupied space.  

In this paper as preliminary work, we propose to obtain a 

list of point selection that will be used for triangle model from 

histogram generated. For the first step, the document is scan 

into the image. Next, thresholding techniques which are 

Otsu’s model been selected to convert document image into 

a binary image consisting of ‘1’ and ‘0’; 1 for unoccupied 

space and 0 for occupied space. The binary image will be 

analyzed and map into histogram vertical and horizontal. 

Finally, point selection list is obtained from the maximum 

occurrence for each data from both histograms.  

The paper has the following structure: In the second 

section, presents some related works on document 

identification, unoccupied space and thresholding. The third 

section contains a description of preprocessing phase. In the 

fourth section, the experiments and results of the research will 

be discussed and in conclusion, a summary of results and 

some plan for future work is written. 

 

II. RELATED WORKS 

 

Image processing becomes popular and rapidly grown in 

technologies nowadays. It is a method to convert an image 

such as text printed or handwritten, documents, photo and 
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video into digital form and perform an operation in order to 

extract some useful information from the image. 

 

A. Document Identification  

Document identification is one of the areas in image 

processing. It is used to identify, verifying and authenticate 

the originality of the documents and get known the author. 

Research on document identification conducted using 

existing, improved or new techniques such as centroid 

detection [9], triangle model [7], watermarking [10], n-grams 

and histograms of words [1], statistical and Gabor features [3] 

and also geometric distortion [11]. 

There are many studies carried out to identify the document 

using character recognition [3] such as Arabic characters [12] 

and [13], Malay characters [2], isolated Farsi/Arabic 

characters [14], English and Arabic characters [1], Tamil 

script characters [15] and so on. Then, the extraction and 

classification process will be performed in order to get the 

results. Some of the studies get an accurate result but some of 

it has lack of resources such as the size of data from the 

database [2] or depending on dataset training available. 

Moreover, the studies only relevant to their own characters 

and cannot be used for others which it is limited to only one 

language character in a document. For example, the Arabic 

character recognition can only be used for documents that use 

the Arabic language only. If want to perform character 

recognition using English or Chinese characters, researchers 

have to develop other applications. Worse yet, when there are 

mixing languages within a document. However, there is 

existing research that been done on bilingual or multilingual 

languages such as [16], [17] and [3]. Thus, a good technique 

is needed to prevail throughout any characters of the 

document. Nevertheless, the document identification will be 

implemented more easily with finding the similarity of 

characters that can be found in all types of characters, namely 

the empty space or unoccupied space.  

 

B. Unoccupied space 

Unoccupied space in a document is formerly known as 

empty space that does not belong to others. There also 

previous research that refers to it as word space [18] [5], 

document space [18], blank space [19] and mere 

representative space [20]. Example of unoccupied space is 

shown in Figure 1 below. 

 

 
Figure 1: Unoccupied spaces in a document 

  

These unoccupied space is used for knowledge 

transformation [18], optical character recognition [19] and 

writer/author identification [20] [5]. Thus, research using 

unoccupied space for document identification still not exist. 

 

C. Thresholding 

Thresholding is an operator that select pixels that have a 

particular value or within a specified range. It is suitable for 

image interpretation. Otsu’s method is one of the popular 

techniques of optimal thresholding. This technique used to 

split the image between background and object. 

In [7], Otsu’s method is chosen to binaries the document 

image which it is used to reduce the color image into the gray 

level image then to binary image. While [21], a binary image 

is a conversion of a digital image that has two values only ‘1’ 

and ‘0’. The binary representation is a base-2 number which 

refers to an exclusive state in representing information. 

Generally, it will have two states only which are 1 and 0. 

When a document image is converting to binary it will 

distinguish the objects from its background.  

Figure 2 shows the binary representation from the original 

image.  This technique makes it possible to perform feature 

extraction, character recognition and identify the coordinates 

of each object. 

 

 

Figure 2: Conversion of original to the binary image 

 

The binary image made it to possibly generate a histogram 

where the number of points at each level is counted by 

column or by row to generate a vertical and horizontal 

histogram. 

 

III. PRE-PROCESSING 

 

The proposed method is based on finding from the previous 

research. There are three steps involved in the phase of data 

collection, binarization and histogram normalization. 

 

A. Data Collection 

Data collection is a method to get retrieve data and 

information. In this research, we used two types of data 

standard dataset and document image. The standard dataset 

which is IFN/ENIT, APTI, ACDAR AHDB, Zeki DB, 

AHDB/FR database is to test the effectiveness of this 

technique to be used with small dataset image. This dataset is 

handwritten Arabic from the various author. While document 

image is any document that been scanned such as Al-Quran. 

Figure 3 shows the example dataset of IFN/ENIT. 

 



Document Feature Extraction Based on Unoccupied Space Using Triangle Model: A Preliminary Work 

 e-ISSN: 2289-8131   Vol. 10 No. 2-7 99 

 
Figure 3: Sample of IFN/ENIT data set 

 

B. Binarization 

For binarization image, the data set image will be 

converting to binary by using the Otsu’s model method. 

Otsu’s model will reduce the color of the image to gray scale 

image. Then it will transform the image to binary in ‘1’ and 

‘0’ value where the value of ‘1’ is referring to the background 

and ‘0’ is the object. 

 

C. Histogram normalization 

Two types of the histogram will be produced with a vertical 

and horizontal histogram. Vertical histogram gets the value 

by calculating the frequent of ‘0’ exist by a column of each 

pixel in the binary image. While horizontal histogram, 

calculate the value of ‘0’ by row. 

 

IV. EXPRIMENTS AND RESULTS 

 

The prototype is developed using JAVA as its 

programming language and a folder of the document image 

as the database. In this research, the true experimental design 

was applied which there is two experiment will be executed. 

However, for a preliminary work only Experiment 1 will be 

executed. The experiment will describe as in Table 1. 

 
 

Table 1 

Units for Magnetic Properties 
 

Experiment 1 

Objective To propose a framework for feature extraction based 

on unoccupied space using standard dataset 

Significance To produced histogram from binary image and 

obtained the unoccupied space coordinates. 

Input Own dataset 

Algorithm Otsu’s model and histogram projection 

Output The coordinates list of unoccupied space is obtained 

from the histogram. 

 

 
The experiments used own dataset image as a preliminary 

result. The results obtained are stored in a text file for later 

review. Figure 4 shows the own dataset and its binary image 

after binarization process using Otsu’s model. 

 

   
 

 
Figure 4: Own dataset and its Binary Image 

 

Figure 5 shows the vertical histogram based on the binary 

image. While Figure 6 is a list of coordinates obtains from the 

maximum point of each column vertical histogram. 

 

 
Figure 5: Vertical Histogram 
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Figure 6: List of Coordinates from Vertical Histogram 

 

Figure 7 shows the horizontal histogram based on the 

binary image and Figure 8 is a list of coordinates obtained 

from the maximum point of each row horizontal histogram. 

 

 
Figure 7: Horizontal Histogram 

 

 
Figure 8: List of Coordinates from Horizontal Histogram 

 

 Based on the output in Figure 6 and 8, the objective to 

obtain a coordinate list for both histograms is successfully 

retrieve and ready to be used for triangle model.  

 

V. CONCLUSION 

 

In this paper, a feature extraction based on unoccupied 

space is proposed for document identification. So far, there 

have not been many types of research done on unoccupied 

space for recognition. This research even though still in 

preliminary work has proven that unoccupied space can be 

used to recognize the identified document. The result 

obtained demonstrate the effectiveness of the proposed 

technique and readiness coordinates list for triangle model 

work.  
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