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Abstract- Information retrieval systems have gained considerable momentum in the last few years. With the advent of computers, it became
possible to store large amounts of information and finding useful information from such collections became a necessity. There is an urgent
need for technologies that will allow efficient and effective processing of huge datasets. There is a great demand for efficient and effective
ways to organize and search through all this information. Besides speech, our principal means of communication is through visual media and
in particular through hand written documents. The automation of handwritten form processing is attracting intensive research interests due to
its wide application and reduction of the tiresome manual workload. There are about 300 million people in India who speak and write Hindi
Garhwali and Kumaoni, Konkani, Magahi, Maithili, Marwari, Bhili, Newari, and in other local languages. The documents have to be scanned
and stored as images so that they may be processed by a computer. The textual content of these documents may also be extracted and rec-
ognized using OCR methods. An effective document processing system must be able to recognize structured and semi structured forms that
is written by different people’s handwriting. In this paper, we use an OCR method to read handwritten query by computer system and to pro-
vide required information using efficient Information Retrieval approaches.
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Introduction

One may argue that computer literacy will eventually lead to paper-
less scenario in many large scale information processing systems,
however such goal may not be achieved in near future because
there are systems that largely include partially literate common
people of rural India. Till today most of the Indian peoples are not
competent in computer operation and there is various type of lega-
cy requisition forms that needs to filled manually e.g. requisition for
draft, reservation forms etc. The automation of handwritten form
processing (from preformatted documents) is attracting intensive
research interests due to its wide application and reduction of the
tiresome manual Workload [1]. In Indian context most of the peo-
ple, especially the senior people and the people from rural areas,
are not yet familiar with personal computer/Internet system. There-
fore online forms will not be able to completely replace physical
forms (written and processed manually) in near future. Indian Rail-
way Reservation System (IRRS) is an example of one such appli-

cation [2]. It may be worth mentioning in this context that Indian
railways are one of the largest in its category that caters around 14
million passengers a day. Although IRRS has an online reservation
system but still most of the people fills up their railway reservation
form manually. This work mainly focuses on handwritten query
processing technology through OCR and its applications for infor-
mation retrieval.

The value of computerized storage of handwritten documents
would be greatly enhanced if they could be searched and retrieved
in ways analogous to the methods used for text documents. If pre-
cise transcripts of handwritten documents exist, then information
retrieval (IR) techniques can be applied; however, such transcripts
are typically too costly to generate by hand, and machine recogni-
tion methods for automating the process of transcript generation
can be implemented through OCR [3]. Optical Character Recogni-
tion is a process by which we convert printed document or scanned
page to ASCII character that a computer can recognize. The docu-
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ment image itself can be either machine printed or handwritten, or
the combination of two. Computer system equipped with such an
OCR system can improve the speed of input operation and de-
crease some possible human errors. Difference in font and sizes
makes recognition task difficult if preprocessing, feature extraction
and recognition are not robust and width of the stroke is also a
factor that affects recognition. Therefore, a good character recogni-
tion approach must eliminate the noise after reading binary image
data, smooth the image for better recognition, extract features effi-
ciently and classify patterns. In this paper, we propose a concept to
read the handwritten forms in Devnagari script with the help of
OCR system so that we can use it in Indian railways, Banking sec-
tors and other rural areas of India for information retrieval.
Information retrieval deals with storage and processing of textual
information. A basic task is here the retrieval of those documents
from a collection which are relevant, i.e., match information needs
of a user expressed as a query. The relevance may be meant as
binary, i.e., a document is then regarded as either relevant or irrele-
vant. Thus the answer to a query is a set of documents considered
to be relevant. More generally, a matching degree is computed for
each document meant as an assessment of its relevance [4]. Then
an answer to a query is a list of documents non-increasingly or-
dered against their matching degree. In our current work we have
fill up the forms manually from random users. We then scan the
filled-up forms using a flatbed scanner and analyze its contents
using the custom-build form-recognition system. After scanning the
hand written documents or forms, a fuzzy based IR system will be
used to retrieve the information required by the user.

OCR System

Following steps have been followed in the OCR system:

o Preprocessing

e Segmentation

o Feature Extraction

Classification

Preprocessing

In the OCR system, text digitization is done by a flatbed scanner.
The digitized images are usually in gray tone, and for a clear docu-
ment, a simple histogram based threshold approach is sufficient for
converting them to two tone images. The histogram of gray values
of the pixels shows two prominent peaks, and a middle gray value
located between the peaks is a good choice for threshold.

Segmentation
Segmentation is one of the most important phases of OCR system.

Segmentation subdivides an image into its constituent regions or
objects.
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Fig. 3- Basic Characters of Devnagari

In segmentation, we try to extract basic constituent of the script,
which are characters. This is needed because our classifier is able
to recognize these characters only.

In Devnagari script, a text word may be partitioned into three zones
as shown in figure 4. The upper zone denotes the portion above
the headline, the middle zone covers the portion of basic and com-
pound characters below the headline, and the lower zone may
contain where some vowel and consonant modifiers can reside.
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Fig 4: Partitioning of a Text Word into Zones

Classification

Classification is performed based on the extracted features. Here
we are using ANN approach.

For initial classification of characters, we consider three features as
follows:

e Mean Distance;

o Histogram of projection based on spatial position of pixel;

o Histogram of projection based on pixel value.

Artificial Neural Network (ANN) Approach for Classification
Artificial Neural Network approach has been used for classification
and recognition. It is a computational model widely used in situation
where the problem is complex and data is subject to statistical vari-
ation. Training and recognition phase of the ANN has been per-
formed using conventional back propagation algorithm with two
hidden layers. The architecture of a neural network determines how
a neural network transfers its input into output. This transfer can be
viewed as a computation

Feature Extraction

Feature extraction is one of the most important steps in developing
a classification system. This step describes the various features
selected by us for classification of the selected characters. Extrac-
tion of good features is the main key to correctly recognize an un-
known character. A good feature set contains discriminating infor-
mation, which can distinguish one object from other objects. It must
also be as robust as possible in order to prevent generating differ-
ent feature codes for the objects in the same class [5]. The select-
ed set of features should be a small set whose values efficiently
discriminate among patterns of different classes, but are similar for
patterns within the same class. Features can be classified into two
categories

Local features: Which are usually geometric (e.g. concave/convex
parts, number of endpoints, branches, joints etc).

Global features: Which are usually topological (connectivity, pro-
jection profiles, number of holes, etc) or statistical (invariant mo-
ments etc.)
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Query Processing Methodology
In our current work initially we scan the filled-up forms or hand
written query of the user by using a flatbed scanner of the OCR
system which uses Artificial Neural Network approach for classifi-
cation and recognition. In the next stage, we try to retrieve the in-
formation from the given database using the fuzzy based infor-
mation retrieval systems. The main steps involved in our system
shall be as follows-
Reading the Hand written Query: OCR software is available for
the Indian language Hindi (Devanagari), the third most spoken
language in the world. Hindi characters based on the Devanagari
script are distinguished by the presence of matras in addition to
main characters. Matras are dependent vowels used for represent-
ing a vowel sound that is not inherent to the consonants. We have
used the various steps of the OCR system like preprocessing, seg-
mentation, feature extraction and classification. In preprocessing
step it is expected to include noise removal, skew detection & cor-
rection. After finding out the feature of the segmented characters
artificial neural network (ANN) [6], and [7] will be used for classifi-
cation purpose. The use of artificial neural networks has improved
the performance of the OCR systems. The OCR system shall be
capable of accepting document images from a file or from a scan-
ner directly and the recognized characters can also be displayed
and edited.

Use of fuzzy logic for information retrieval: The basic task is the

retrieval of those documents from a collection which are relevant,

i.e., matching information needs of a user expressed as a query.

We have used fuzzy logic based model, somehow inspired by all

three traditional models, i.e. the traditional Boolean, vector space

and probabilistic ones. We intend to obtain a comprehensive treat-
ment of imprecision and uncertainty pervading the information re-

trieval process. Particular keywords represent the content of a

document to a different degree. Usually, the notion of importance is

used to describe the role of a keyword in this respect but it is not

clear how to measure it. It may be conveniently assumed that im-

portance is expressed by a real number from [0, 1]. To preserve

the syntactical homogeneity of the representation of documents
and queries, like in the classical Boolean model, a query is also
represented as a compound linguistic statement [8]. Thus a linguis-
tic assessment of selected keywords importance is given, each
accompanied by a certainty degree. The statements are then trans-

formed to a qualifier free form and the entire query is treated as a

fuzzy set Q in a multidimensional space [0, 1]. The first step to-

wards the application of fuzzy logic in IR is to employ multivalued

logic instead of the binary one. First, a document is treated as a

fuzzy set of keywords and the membership of a keyword reflects its

importance in representing the meaning of the document. The next

step is to allow for weights to be associated with keywords in a

query [4]. This goes beyond the syntax of the classical, even multi-

valued, logic and calls for the use of an extended formalism in the
context of the IR [9]. Basically, three most popular interpretations

(semantics) of weights in queries are:

o Relative importance: If the weight of a keyword in a query is
high, then its presence in a document (i.e., high weight there) is
required for this document to match (to a high degree) the que-
ry.

o |deal weight: The keyword is expected to have in a document
a similar weight to that in the query.

e Threshold: The keyword is expected to have in a document a
weight at least as high as that in the query.

To evaluate the relevance of a document against a query, the fuzzy
model computes as in the classic Boolean model the truth degree
of the statement q representing the query under the assumption
that the statement d representing the document is true. According
to Zadrozny’s model the matching degree expresses the possibility
and necessity of matching between a document and a query.

Conclusion

The current work is an attempt to simplify the existing manual data-
processing for the hand written documents. The proposed query
processing methodology will help in information retrieval in the field
of scanned documents with effective use of fuzzy based systems.
The future work will be implementing the use of dictionary words to
improve the performance of OCR system. One can also implement
the project for classifying hand-written text.
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