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Abstract

Document image classificatlon is an impartance step in office Automation and
Digital Librarics. It is used in the automatic distsibution or archiving o
documents and improves indexing efficiency in Digital Library construction.
Thai government official Jetlers is the tmporlant documents which are divided
into scveral types, They are used in communication among government
organizations. The paper is based on classifying Thai officlal documents by
making use of arificial neural networks, Our approach to classification used
window feature extraction and is implemented by building a supervised
classifier. In this research we have 3 steps: 1) Data preparation, we used the
process of binarization to convert multilevel umages 0 bi-level images and
Hough Transform for skew corrgction; 2) Feature extraction, we used the
window feature to indentify characteristics of images; 3} Implement classifier,
we implemented our classilication scheme using artificial neural netwark,

Keyweords: Document Image Classification, Artificial Neural Network,
Thai Government Official Leilers, Document Image Categorization, Feature
of Document tmage,

1. Introduction

Traditionally, transmission and storage of information have been conducted
by paper documents. The advance of office automation and onset of the
information age are fundamentally grounded in the ability fo create,
manipulate, store, retrieve and transmit electronic documents, Word
processing applications allow us to easily create and edit electronic
documents,
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In spite of the explosive increase of electronic communication in recent years,
a significant amount of documents is still printed on paper. In an attempt to
move toward a paper-less office, large quantities of printed documents are
often scanned and archived as images.

As above, searching through very large collections of scanned documents is
an immediate need. It is true for document retrieval that searching for
documents by type is a natural way to enhance the effectiveness of document
retrieval A user searching for a particular docurment, knowing the class of the
document, can easily narrow the search.

Document image processing and understanding has been extensively studied
for many years. Work in the field covers many different areas including
preprocessing, physical and logical layout analysis, optical and intelligent
character recognition (OCR/ICR), graphics analysis, form processing,
signature verification and writer identification, and has been applied in
numerous domains, including office automation, forensics, and digital
libraries,

Document image classification is an important task in document image

processing, It is used for improves indexing efficiency in Digital Library
construction. For example, classification of documents into table of contents

page or title page can narrow the set of pages from which to extract specific
meta~-data, such as the title or table of contents of a book.

Thai government official document is the document used in communication
among government organizations. ¥ can be divided into many types,
depending on their objectives and some factors such as a class of th
composer who generates the document. '

The organizations which store the documents as images have to categorize
them by their types because the categorization can enhance the effectivencss
of document refrieval, especially searching for a particular docunient,
Automatic separation of documents into their types is the interesting solution
for the organizations which manipulate the documents in a form of image.

In this paper we proposed methods for categorizing Thai government official
document images into their classes. We built up classifiers that can label
document images according to their types. ‘

This research was conducted with 4 types of Thai government official
documents which were formatted as shown in Figure 1.
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Type A TypeB
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Type C Type D

Figure 1. Types of Thai government official document image used in this paper

2. Methodology

We propose a method which classifies the types of Thai government's official
document images by using window feature exiraction and artificial neural
network. There were 3 main steps of the classification procedure as follows

(sce Figure 2).

Data preparation

Input Document image

Iwshaeedclanifer

Leardg by ANH i
LA

L -
Clacséfy ':

4 s
e . ""Inll"’

Featura
Extraction

Skew eslimation and Coraciion
Trets of docussent

Figure 2. The procedures of classification government official letter

2.1. Data preparation
This step was the procedure to get data from paper to store in a
computer system and to arrange the data for further steps.
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First of all, we converted each page from papers into digital form by
optical scanning it at 300 dpi. This rate was sufficient to preserve all
significant feature used in this research, The data captured from
document papers by our optical scanning yielded a file of gray-scale
image which the intensity values of pixels can be 0 — 255 levels.

After getting the image files, we converted them into binary image by
using binarization technique to separate foreground from background,
In our work we used the histogram-based technique [1] because this
method can perform distinction between foreground and background
clearly.

It is wue for either manual or automatic handling of digitization
process that the document may not be properly placed on or fed into
the scanner so that it may result in skewed document images. The
skewed document image may lead to incorrect experimental results.
The skew estimation and correction are therefore required before the
next steps. In this research we used Hough transform [2] for skew
correction.

2.2. Feature extraciion
In order to facilitate our classification task, we developed a module of

feature extraction to generate page signature, In this step we extracted the
feature focusing on each of windows which is a sub-region of a page. Each
window is large enough to characterize the type of dominant contents.

After getting image from the data preparation step, we divided each image
info two sub-regions: upper region and lower region (see Figure 3). We used
only the upper region to process the next step because the signature of Thai
government official letters is contained in the upper region of the page.
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Figure 3. Dividing image into two subregions and using only the upper region.
We divided the upper region into 9 windows of 3 x 3 matrix (see figure 4).
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Figure 4. ividing each page info 9 windows.

For each window, we used the density of foreground pixels and content
types as the features of our classification medufe. First, we computed the
density value by equation (1) so that we got the value as input data for the

next step, implement classificr.

foreground pixels in window
ell pixels tn window

Featurs Value = 160 (1)

2.3. Implement classifier and Evaluation

In this step, we built the classifier which is supervised artificial neural
network. We used Backpropagation algorithm to train the classifier to
recognize the type of the documents. We divide the images from the
previous step into two groups: one for training set and the other for testing

set.
The training process must be conducted first by using 100 images, 25
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images for each type of the document image. The training was conducted
500 epochs.

The results of the training and the testing sets were evaluated in order ©
determine the effectiveness of the system, indicated by percentage of the
accuracy, by using the following equation.

Total of Image Correction
Total of Image Testing

Percent of Correction = x 100 2)

3. Resultand Discussion

We tested the effectiveness of the classification with 200 document images of
Thai government official letters from 4 types of documents. The result is
shown in Table [.

T T — T
2 SUmICLOLICsted s LG ERL S
THA0E, ; CEECULETed0 o nizes TS
= Tale:
Ex A i R PR RS S o el T xa
A 50 48 96
B 50 50 160
C 50 47 94
D 50 49 o8
Total 200 194 97

Table i. The resulf of Thai government official letter classification.

The classification yielded the high rate of accuracy: 100 per cent for type B,
96 per cent for type A, 94 per cent for type C and 98 per cent for type D. The
result witl be slightly lower if we use a larger amount of test images. In the
other hand, the result may be higher if we use a larger amount of trained

images.

4, Ceonclusion

In this paper we have described methods for categorizing Thai government
official document images into classes by using artific ial neural network, A
page of each document image was divided into 3 rows by 3 columns of
windows of equal size. The feature of the image was obtained by analyzing
the density of foreground pixels in each window. In the implement classifier
step, we used atificial neural network as the classifier which was trained by
100 images from 4 types of Thai government official document images.

The proposed classification process yield 97 per cent accuracy from 20
images tested.
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