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Abstract

Epigraphs are important sources of reshaping our history and culture.
It is the necessity of the day to preserve them for the use of future
generation. Modern paleographers find it difficult to decipher the
information in the epigraphs these days because of munber of reasons.
It is due to the erosion of docwment material over the period of time,
due to the existence of different types of noises and unknown
character sets of ancient time. To read the information in these types
of documents, first characlers have to be exiracted. Here, we are
proposing a model for the extraction of characters through binarization
and removal of background neise. This consists of phase feature based
preprocessing and Gaussian model bascd background climination
using expectation maximization (EM) algorithm. Enhancement and
preprocessing are carried out using different types of specialized
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Restoration of Characters in Degraded
Inscriptions using Phase Based Binarization and
Geodesic Morphology

Sachin Bhat, Seshikala G

Abstract: It is the requirement of the time to store and conserve
the ancient manuscripts for the use of next generation.
Epigraphists find it hard to deerypt the infarmation present in
inscriptions due o variety of reasons including erosion of letters,
noise and many more. Here, we present a new binarization and
postprocessing technique 1o efficiently extract and reconstruct
the foreground text from heavily degraded documents. The
proposed method uses cambination of phase based feature maps
and geodesic morplology with anisetropic filtering. Phase
Sfeature maps will binarize the text by remaoving background
noise and geodesic operators will reconstruct the deteriorated
characters. Statistical performance evaluation is dene on
different datasets and efficiency of the proposed method is
demonstrated by comparing with many state of art algoritlims.

Tindex Terms: Document Analysis, Image binarization,
Morphological operators, Phase congruency

I. INTRODUCTION

Currently, there is a huge growing pursuit in the domain of
document image analysis. Many researchers are rying to
develop the systems for the extraction of pertinent
information from these documents. It is a dynamic research
area heing studied from years for tasks like optical character
recognition (OCR).

Decumentation existed even in the ancient ages without
papers or gadgets. Information was created on palm leaves,
clothes, metal plates or on stone surfaces. These writings are
generally termed as inscriptions or epigraphs. It is the key
100l used in history to be able to study the life of ancient time.
Manuseripts like epigraphs attained across the globe expose
the dctails of lifestyle, sociocultural environment, political
position, fine art and even about the society regarding that
time frame and location. These manuscripts became a crucial
part of passing the information and procedures from one
generation to another. To save this information for the future
use to save our culture and heritage is necessity of the day.
Preservation of any manuscript generally requires
digitization, preprocessing, data extraction and recognition.
Primary technique used in any document analysis is
preprocessing and binarization which helps in the extraction
of useful information from these manuscripts. Document
image binarization(BZ) aims at segmenting the foreground
characiers of'a manuseript from the noisy background during
the preprocessing stage. manuscripts generally suffer from
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various degradations over time making BZ an intimidating
task. Typically, an epigraph can be heavily degraded due to
crosion of characters over time as they are exposed to
different environmental conditions, low or varying contrast,
stains, intra/inter variation between text and background,
missing data noise due to variation of light during image
acquisition. Thou’ document analysis is being studied
across-the-board in the recent past, BZ and postprocessing of
highly degraded images is still a largely undiscovered
problem which is mainly because of the difficultiss mn
moulding different types of degradations and varying noise.
As far as the field of inscriptions and olden manuseripts are
concerned, no standard existing methods deal with the issues
of foreground extraction, umeven noise removal and
character reconstruction. The Document Image Binarization
Competition (DIBCO) aims to cover this problem by
bringing in datasets of handwritten degraded documents to
assess the recent advancement in image binatization.
However, enhancement and binarization of ancient
manuseripts[1] in still considered to b i sk
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Text Extraction and a Deep CNN Based Model
for Character Classification in Kannada
Documents

Sachin Bhat, Seshikala G

Abstract: Pattern analysis in documents is one of the most
intevesting issues in the current vesearch because of its wide are
of of applications, It has leveraged its pofential in reducing the
manual work of converting the documenis containing
handwritien characters to machine-readable texts. The Deep
Convolutional-Neuval-Networks  (DCNN) are  successfully
implemented for the recognition of characters in various
languages. But due to high noise, degradation over a long time
period, low contrast and intensity to separate the foreground text
pluys a spoiler in the extraction of characters from the document
images. This paper propases covers both the aspects including
preprocessing of Kemnada documents and o DCNN based
architecture for the classification of Kennada longuage
characters. Kannada is one of the 22 official languages in India
spoken by more than 60 million people across the globe. This
maodel is mainly developed to assist the character recognition of
Kannada documents. A total of 84000 characters including both
vowels and consonants have been included in the dutaset. This
architecture is showing a satisfactory test accuracy of 98.87% for
the elassification of 42 handwritten characters.

Index  Terms: CNN, Dacument  Analysis,
Enhancement, Optical Character Recognition

Image

L. INTRODUCTION

Writing information on papers, palm leaves, copper
plates, stones existed from several centuries. This method
was followed by hundreds of years not only in India, but all
over the world. These types of writings are generally called as
manuseripts. This is the main tool used in history to study the
life of ancient time. Manuscripts became the important tool
in transmitting the information and traditions from one
generation to another. Document analysis is a technique to
upgrade the calibre of a document to improve the human
perception and to help later automated processing of images.
This is also a major preprocessing step in the Optical
Character Recognition(QCR). OCR is a process of
converting the documents containing printed/handwritten
characters into machine-readable format. In recent times, it
has shown its potential of cutting down the manual work of
digitizing the images of printed or handwritten text. Both
preprocessing and OCR have become very interesting
research fields helping to improve the calibre of documents
and thereby recognising and classifying the text from images.
Various conventional algorithms are used for OCR like
template matching, hidden markov model cte. With
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advancing technology and processing power, imachine
learning algorithins are taking over the tradilivnal methods
with improved accuracy and high speed. But, OCR of
handwritien textin a document is still a complex problem for
researchers because to ils poor quality, indifferentiable
foreground and background and variety of handwriting
styles. Itis particularly true for Indian languages due to a vast
character set and complex writing style. OCR with high
accuracy is reported in English and other western languages
which have a less number of characters and minimum
structural complexity. But character recognition of Indian
seripts 18 comparatively acute coz of its compound structure
and similar nature of characters. Remaining part of the paper
has been arranged in the below format. Part II lists some of
the notable works accomplished in the domain of document
image binarization and character recognition. Part III depicts
the methodology developed in detail. Experimentation with
result evaluation is shown in part IV. Part V will be the
cenclusion

II. REVIEW OF LITERATURE

In this part, we briefly depict some of the text extraction
and character recognition methods used by earlier
researchers. Generally, the techniques used for BZ can be
either local or global. The global binarization techniques
allot a single threshold for the entire image whereas
threshold for individual or group of pixels in the document
image will be identified in local binarization. Histogram
shape based global binarization methods [1][2] tries to
estimate a global threshold to minimize intra-class variance.
It requires a bimodal histogram pattern and therefore, cannot
handle the document images with high wvariation in
background. Though local binarization methods
comparatively yield a better result, it is still an unsolved
problem in case of ancient manuseripts. This is mainly due to
different variety of noise, degradation and unclear
foreground. Adaptive thresholding methods like Sauvola[3]
which is an improvement over Niblack’s[4] and Bernsen[5]
will either generate a certain quantity of noise or fail to
identify the text with a low conirast[6]. All these algorlthms
use mean, variance or standard deviation and contrast
information of local region to calculate different thresholds.
They have also failed to handle the images with light texture
background.

Published By: 4 %
Blue Eyes Inreliigence Engineering

Retrieval Number:H7418068819/1 9CREIESP 957~ & Sciences Publication
P! I‘h va! 5‘!

SHRIMADHWA { D"’Z A

TR 1)
a1}

INSTITUTES

v1..m'




Text Extraction and a Deep CNN Based Model for Character Classification in Kannada Documents

10. Sachin  Bhar, Avinash N 1, “ICA alporithm for image
enhancement and improvement of word and character recognition in
epigraphs”, International Journal of Current Engincering and Scientific
Resrarch”, vol.4, no.5, pp. 72-76, 2017

11. F. He, W. Huang, Y. Qiuo, C. C. Loy, und X. Tang, “Detecling urienied
text in natural images hy linking segments,” in AAAl Conference on
Artificial Intclligence (AAAL), 2016

12. P. C. Tzui, Emnalgorithm for Gaussian mixmure model, Tech. Rep., PAMI
Rescarch Group, Department of Electrical and Computer Engineering,
University of Waterloo, 2006,

13. Pal, Umapada, ct al. "Off-line handwriticn character recogpition of
devnagan script.” Ninth Intemational Confercnce on Document Analysis
and Recogpition (ICDAR 2007). Val. 1. IEEE, 2007.

14, P, Kowesi, Phase Preserving Denoising of Images, Signal 4(1) (1599),

Pages,

15, Sachin Bhat, Seshikala G, * Restoration of Characters in Degraded
Inscriptions using Phasc Based Binarization and Geodesic Morphology™,
International Journal of Recent Technology and Engincering, Volume-7,
Issue-5, March 2019

16, Sachin Bhat, and G. Seshikala. "Preprocessing and Binarization of
Inseription Images using Phasc Based Featores" 2008 Secopd
International Confervnce on Advances in Electronies, Computers and
Communications (ICAECC). TEEE, 2018.

17. P. C. Teni, Em algorithm for Gaussian mixiure model, Tech, Rep., PAMI
Rescarch Group, Department of Electrical and Computer Engincering,
University of Waterloo, 2006.

18. Simoryan, Karen, and Andrew  Zisserman, "Very deep convolutional
networks for large-scale image recognition” arXiv preprint
arXiv:1409.1556(2014)

AUTHORS PROFILE

Suchin Bhat received his M.Tech depree in
Digital Electronics and Communication from
MMAMIT, Mitte. He is & reseach scholar in the
Scheol of Electronics and Communication
Engineering, Reva University, Bengaloru and
working as a senior Assistant Professor in
SMVITM, Udapl. His arcas of interest are
Document Image Processing, Deep Leaming,
Remote  Sensing  and  Object  Oriented
Programming. 11e has published over 30 rescarch
papers in national and international journals.

Dr, G. Seshikala has 25 years of teaching and
research experience. She holds PhD depree in
Biomedical Signal Processing from JNTU-A,
BE in ECE and and ME in Digital Electronics.
She has published over 20 research papers in
international journals and conferences. Her
areas of specialization are Communication
Engineering, Image Processing, Patiern
pition and Signal Processing.

SERIMATHI
JRARTRTERrs oy inya iy

St

Published By:
Blue Eyes Intelligence Engineering

Retrieval Number:H7418068819/19CBEIESP 2962 & Sciences Publication



SXIFERP

OPAmEouar TR e veilipig rooeach

ISSN (Online) 2394-6849

International Journal of Engineering Research in Electronics and Communication
Engineering (IJERECE)
Vol 6, Issue 5, May 2019

Agri Robo

1 Sridevi Rao, mSushmﬁ T:Iayik R, BlSushmitha N G , Sowmya Poojary, "Nagaraja Rao
UPIEE) Dept of ECE, SMVITM Bantakal

Abstract: The Discovery of Agriculture is the first big step towards civilized life, advancement of agricultural taols is the basic
trend of agricultural improvement. The project we put forth has been designed to automate work of a farmer so that he can
tirelessly perform his farming tasks. We intend to automate the most common and frequent tasks of the farmer. This paper focuses
on remote controlling and slightly automating the tasks in agriculture so as to get daily farming tasks done with ease. The
qualitative approach of this paper is to develop a system which minimizes the working cost and also reduces the time for ploughing,
cutting, digging, sced sowing operation, spraying, weed control by utilizing solar energy and power supply to run the rabot.

Key words: DC Motor, Arduino, Zigbee, Raspberry pi.

L INTRODUCTION

The main motive for developing Agricultural Automation
Technalogy is decreasing labour force, a phenomenon
common in the developed world. Robotics offer solutions
in precision agriculture to processes. The multipurpose
agricultural robots are designed to perform the basic
functions required to be carried out in farms. This Agri
Robo can perform basic elementary functions related to
ploughing, cutting seeding, water, pesti¢ide spraying ete. to
improve productivity and efficiency. Manual method
includes broadcasting the seeds by hand, Sometimes method
of dibbling i.e. making holes and dropping seeds by hand is
used. Also a pair of bullocks is used to carry heavy
equipment of leveling and seed dropping. These processes
are time consuming and not precised one. So it's time to
automate the sector to overcome this problem. Moreover,
farmers have great benefits by having this robot which leads
less work, requires less amount of labor that also elimiinates
both maintenance and labor costs while having high profit.
The benefits of the developed Agribot are better efficiency
when compared to manual system. A agricultural robot
controller is developed using microcontroller which
transmits the data using Zigbee link to a remote server.
Using the most efficient and compatible technology, a few
proposed solutions have been mentioned which can be
integrated with Raspberry Pi to provide better robot for
agriculture.

In today’s world robotics technology plays an important role
in all sections like industries, medical field and various
other organizations. In other countries robots are used in
almost all fields including agriculture to perform different
operations. Driverless robots are designed to replace human
labor. Robotics and artificial intelligence achievements
offered solutions in precision agriculture to processes
related to seeding, harvesting, weed control, grove

agricultural robot designed in this will perform multiple
farming tasks like seed sowing, cutting, ploughing, water
spraying, and pesticide spraying. Agricultural robot is a
robot deployed for doing agricultural purposes. Thus the
agricultural robot developed here will contain all in feature
and carn be controlled wirelessly using remote.

II. LIFERATURE SURVEY

Authot discussed on two major issues in modern
agriculture. They are water searcity and high labour costs.
The Agribot is developed using an Arduino microcontroller.
Agribot acts as an lol device and transmits the data
collected from multiple sensors to a remote server using Wi-
Fi link. At the remote server, raw data is processed using
signal processing operations such as filtering, compression
and prediction. Accor