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Abstract — Image analysis is the extraction of meaningful
information from images; mainly from digital images by
harnessing image processing techniques. Digital image
processing allows the use of complex algorithms, and offers
more sophisticated performance at simple tasks. We are
developing a system for retrieving information from digital
document images which is later stored on a database.
Preprocessing of an image includes binarization and for this,
we are using Maximum Entropy method. Optical Character
Recognition (OCR) is a technology for converting scanned
papers, digital photos and PDF files to text documents which
can be edited. OCR is used to detect text from images which
is then processed.

Keywords — Binarization, Digital document image,
Database, Image processing, Image analysis,
Maximum Entropy, OCR.

1. INTRODUCTION

Traditionally, document storage was done by paper work
and traditional file systems, however, this form of storage
is immune to degradation due to time and natural
decaying. Another alternative is to digitalize all the
information manually. This is not only tedious but is also
prone to human errors. This is the reason why Digital
Document Image Processing is emerging as the vital
function for any organization.

Increasing demand for Digitalization of data needs an
automated tool for converting hard coded data into digital
format. Data cannot be retrieved directly from images,
this has to be done manually. An OCR alone can only
detect text, however, preprocessing of the images is very
crucial before using an OCR because an image in raw
form cannot be processed by OCR. Also, after OCR
detects the text from images, the data obtained should be
stored in a database where it can be handled and
processed easily. Currently, marksheet details are
manually entered into the database. This requires lots of
human efforts and is time consuming as well. Moreover
there is a risk of human errors because it is a tedious job.
Hence, using methods of image processing we attempt to
automate the whole process of creating a student database
from marksheets.

1.1 Stepwise Flow of our System:
1. The input provided is scanned marksheet image.

2. Maximum entropy algorithm is applied onto this
image.

3. The binarized image results ( step 2 ) are given as an
input to OCR.

4. OCR detects text out of these binarized image.

5. This text is fetched from OCR and bifurcated in .csv
(comma separated values) form.

6. This .csv file is transferred into MySQL database.
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Fig. 1. System Flow

Binarization is a significant step for this system, as, text
can be detected only from binarized images. Different
methods have been tried and tested for binarization of
which, Otsu's method[11], Adaptative  Smart-
Binarization = Method[5] and  Effective  Hybrid
Thresholding Technique[3] give acceptable results. In
Otsu's method[11], Otsu divides the image into two
classes of pixels(foreground and background) and
calculates the optimum threshold such that the combined
spread between the two classes is minimal. In [5], an
adaptive binarization method for document images is
presented that takes into account unique characteristics of
documents. Initially, image phase congruency (IPC) is
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calculated for the image and then, connected component
analysis is carried out on the IPC edges. This segments
out a local window for each symbol, thus, a local
threshold is calculated for each window to binarize the
corresponding portion of gray scale image. In [3], two
types of thresholding are applied, that is, global
thresholding and local thresholding, hence it can deal
with various types of complex images. Taking into
account all these methods, we have analysed that
Maximum Entropy method for binarization[1], is the
most effecient and suitable method for our needs.

2. ALGORITHM FOR BINARIZATION

Thresholding is an important technique for image
segmentation. It tries to identify and extract the object of
interest from its background based on the grey-level
distribution or texture in image areas. Entropy
distribution of the grey-levels in an image is the most
efficient techniques for image thresholding.

We are using Maximum entropy binarization method
which has following steps :

[1] The Maximum Entropy is an automatic
thresholding method. In this the optimal threshold
value can be found by maximizing the entropy of
the resulting classes (foreground and background).

[2] This thresholding technique is classified as bi-
level approach, in which a unique threshold value
is obtained.

[3] The bi-level segmentation techniques give
satisfactory results on the images with clear
foreground-background differentiation.

[4] A multi-thresholding technique converts the
various regions of the image into regions having
the optimal number of grey-level values.

[5] The Maximum Entropy approach is one of the
most important threshold selection methods.

[6] Suppose that h(i) is a value in a normalized
histogram, where i takes integer values from 0 to
255 (for 8-bitdepth images). It is assumed that h(i)
is normalized, as

[ 25 h@ =1

[81  The entropy of black pixels is defined as follows:

h(i) h(i)
[9] HB (t) - - Zl Ozt o h() 2§=0h(j)
[10] The entropy of whlte pixels is defined as below:
— imax (@ h(@)
[11] HW (t) Zi=t+1 EEr:taicth) E;‘)Z,ézfl r()
[12] The optimal threshold can be selected by

maximizing the sum of foreground and
background entropies as below:

Topt = ArgMax;—g_ ;. [Hg (t)
+ Hy (8)]
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3. SYSTEM ARCHITECTURE
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Fig. 4. System Architecture

5. CONCLUSION AND FUTURE SCOPE
Document image processing is burgeoning as a critical

domain in

computer engineering. This  system

revolutionalizes the conventional approach by automating
document image processing. It minimizes the need to do
any manual work. This system can be further extended
for various other documents having fixed formats and
bold faced text.
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