
Journal of International 
Academic Research for Multidisciplinary 

 

        ISSN 2320 -5083 
 
 
 
 
 
  
 
 
 

A Scholarly, Peer Reviewed, Monthly, Open Access, Online Research Journal 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

                                      Impact Factor – 1.393 

 
 
 
 

VOLUME 1 ISSUE 12    JANUARY 2014 
 
 
 
 

A GLOBAL SOCIETY FOR MULTIDISCIPLINARY RESEARCH 
 
 

www.jiarm.com 
 

A GREEN PUBLISHING HOUSE 



Editorial Board 
 
 
 
 

Dr. Kari Jabbour, Ph.D 
Curriculum Developer, 
American College of Technology, 
Missouri, USA. 

 
Er.Chandramohan, M.S 
System Specialist - OGP 
ABB Australia Pvt. Ltd., Australia. 

 
Dr. S.K. Singh 
Chief Scientist 
Advanced Materials Technology Department 
Institute of Minerals & Materials Technology 
Bhubaneswar, India 

   
  Dr. Jake M. Laguador 
  Director, Research and Statistics Center, 
  Lyceum of the Philippines University, 
  Philippines. 
 

Prof. Dr. Sharath Babu, LLM Ph.D 
Dean. Faculty of Law, 
Karnatak University Dharwad, 
Karnataka, India 

 
Dr.S.M Kadri, MBBS, MPH/ICHD, 
FFP Fellow, Public Health Foundation of India 
Epidemiologist Division of Epidemiology and Public Health, 
Kashmir, India 

 
Dr.Bhumika Talwar, BDS 
Research Officer 
State Institute of Health & Family Welfare 
Jaipur, India 

 
Dr. Tej Pratap Mall Ph.D 
Head, Postgraduate Department of Botany, 
Kisan P.G. College, Bahraich, India. 

 
Dr. Arup Kanti Konar, Ph.D 
Associate Professor of Economics Achhruram, 
Memorial College, 
SKB University, Jhalda,Purulia, 
West Bengal. India 

 
Dr. S.Raja Ph.D 
Research Associate, 
Madras Research Center of CMFR , 
Indian Council of Agricultural Research, 
Chennai, India 

 
Dr. Vijay Pithadia, Ph.D, 
Director - Sri Aurobindo Institute of Management 
Rajkot, India. 

Er. R. Bhuvanewari Devi M. Tech, MCIHT 
Highway Engineer, Infrastructure, 
Ramboll, Abu Dhabi, UAE 
 
Sanda Maican, Ph.D. 
Senior Researcher, 
Department of Ecology, Taxonomy and Nature Conservation 
Institute of Biology of the Romanian Academy, 
Bucharest, Romania 
 
Dr. Reynalda B. Garcia 
Professor, Graduate School & 
College of Education, Arts and Sciences 
Lyceum of the Philippines University 
Philippines 
 
Dr.Damarla Bala Venkata Ramana 
Senior Scientist 
Central Research Institute for Dryland Agriculture (CRIDA) 
Hyderabad, A.P, India 
 
PROF. Dr.S.V.Kshirsagar, M.B.B.S,M.S 
Head - Department of Anatomy, 
Bidar Institute of Medical Sciences, 
Karnataka, India. 
 
Dr Asifa Nazir, M.B.B.S, MD,  
Assistant Professor, Dept of Microbiology 
Government Medical College, Srinagar, India. 
 
Dr.AmitaPuri, Ph.D 
Officiating Principal 
Army Inst. Of Education 
New Delhi, India 
 
Dr. Shobana Nelasco Ph.D 
Associate Professor, 
Fellow of Indian Council of Social Science 
Research (On Deputation}, 
Department of Economics, 
Bharathidasan University, Trichirappalli. India 
 
M. Suresh Kumar, PHD 
Assistant Manager, 
Godrej Security Solution, 
India. 
 
Dr.T.Chandrasekarayya,Ph.D 
Assistant Professor, 
Dept Of Population Studies & Social Work, 
S.V.University, Tirupati, India. 



JOURNAL OF INTERNATIONAL ACADEMIC RESEARCH FOR MULTIDISCIPLINARY 
Impact Factor 1.393, ISSN: 2320-5083, Volume 1, Issue 12, January 2014 

 

240 
www.jiarm.com 

TWO MAJOR TASKS DONE BY DIGITAL IMAGE PROCESSING IT’SSTEPS OF 
PROCESSING AND STUDY OF KINDS OF VARIOUS TECHNIQUES USED FOR 

PROCESSING 
 

ER. RUPINDER KAUR* 
ER. MANJIT THAPA** 

ER. BHUBNESHWAR SHARMA*** 
 

*Assistant Professor, Dept. of Computer Science and Engineering, Eternal University, H.P., India 
**Assistant Professor, Dept. of Computer Science and Engineering, Eternal University, H.P., India 

***Assistant Professor, Dept. of Electronics & Communication Engineering, Eternal University, H.P., India 

 
ABSTRACT 
 In this research paper we have studied various techniques of digital signal processing, 

major tasks of digital signal processing and study how to de-noise image. The field of digital 

image processing has experienced continuous and significant expansion in recent years. The 

usefulness of this technology is apparent in many different disciplines covering medicine 

through remote sensing. The advances and wide availability of image processing hardware 

has further enhanced the usefulness of image processing. The Application of Digital Image 

Processing conference welcomes contributions of new results and novel techniques from this 

important technology. 

 
KEYWORDS: Digital Compositing, Image Restoration, Image Compression 
 
1 INTRODUCTION 
 Signal processing is the action of changing one or more features (parameters) of a 

signal according to a predetermined requirement. The parameters that are to be changed may 

be amplitude, frequency, phase etc... of the signal. The signal which undergoes such a process 

is known as input signal. And the entity which performs this processing is known as "Signal 

processing system" or simply system. i.e.; the input signal is fed to the system and the 

appropriately processed signal is coming out of the system. This signal is known as the 

"Output signal". Image Processing is a form of signal processing for which the input is an 

image, such as a photograph or video frame; the output of image processing may be either an 

image or, a set of characteristics or parameters related to the image [1].Example of simple 

image processing is shown below in figure1. Where, an image is defined as an array, or a 

matrix, square pixel arranged in rows and columns. Most image-processing techniques 

involve treating the image as a two-dimensional signal and applying standard signal 

processing techniques to it. Image processing usually refers to digital image processing. The 

field of digital image processing refers to processing digital images by means of a digital 

computer. It includes many techniques they are Image segmentation, Image Recognition, 
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Image Differencing and Morphing, Digital Compositing, Color Corrections, Image 

Restoration, etc. 

 

 
 
Digital image processing is the use of computer algorithms to perform image processing on 

digital images. As a subcategory or field of digital signal processing, digital image processing 

has many advantages over analog image processing [2]. It allows a much wider range of 

algorithms to be applied to the input data and can avoid problems such as the build-up of 

noise and signal distortion during processing. Since images are defined over two dimensions 

(perhaps more) digital image processing may be modeled in the form of multidimensional 

systems. 

2. DIGITAL IMAGE PROCESSING FOCUSES ON TWO MAJOR TASKS 

 In analog processing system the information is represented as an analog quantity. i.e.; 

something that varies continuously with time. This "something" can be voltage, current etc. 

for example; the signal that comes out of a microphone is analog in nature. The varying 

voltage from the microphone is processed using an analog signal processing system known as 

"amplifier”, and reproduced through a speaker. 

         Where in Digital Signal Processing system, the information is represented in digital 

format [3]. The signals that are to be processed are converted into numerical form before any 

processing. This conversion is known as sampling. The information contained in an analog 

signal is first converted to digital samples which are equally spaced in time. The figure below 

shows an analog signal and its sampled version. 

 

1. Improvement of pictorial information for human interpretation 

2. Processing of image data for storage, transmission and representation for autonomous 

machine perception 
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Many of the techniques of digital image processing, or digital picture processing as it often 

was called, were developed in the 1960s at the Jet Propulsion Laboratory, Massachusetts 

Institute of Technology, Bell Laboratories, University of Maryland, and a few other research 

facilities, with application to satellite imagery, wire-photo standards conversion, medical 

imaging, videophone, character recognition, and photograph enhancement.[1] The cost of 

processing was fairly high, however, with the computing equipment of that era. That changed 

in the 1970s, when digital image processing proliferated as cheaper computers and dedicated 

hardware became available. Images then could be processed in real time, for some dedicated 

problems such as television standards conversion. As general-purpose computers became 

faster, they started to take over the role of dedicated hardware for all but the most specialized 

and computer-intensive operations. 

 

3. IMAGE DENOISING  

 Digital signal processing is still a new technology and is rapidly developing.  

Basically DSP is the representation of a signal by a sequence of numbers.  The numbers can 

then be manipulated or changed by a computing process to change or extract information 

from the original signal.  Often this includes the extraction of noise for example.  Band pass 

shaping is another possible change that could be made.  In fact using DSP we can even 

originate or create a signal from numbers in sort of a reverse process.  One advantage of this 

is that there is no requirement for tuning as the signal is now just a sequence of numbers in 

the computer. As we all know, the actual gathered images contain noises in the process of 

formation, transmission, reception and processing. Noises deteriorate the quality of the 

image. They make image blur. And many important features are covered up. This brings lots 

of difficulties to the analysis. Therefore, the main purpose is to remove noises of the image in 

the stage of pre treatment. The traditional de-noising method is the use of a low-pass or band-

pass filter to de-noise. Its shortcoming is that the signal is blurred when noises are removed. 

There is irreconcilable contradiction between removing noise and edge maintenance. Yet 

wavelet analysis has been proved to be a powerful tool for image processing [4].Image de-

noising is shown in figure3.  Because Wavelet de-noising uses a different frequency band-

pass filters on the signal filtering. It removes the coefficients of some scales which mainly 

reflect the noise frequency. Then the coefficient of every remaining scale is integrated for 

inverse transform, so that noise can be suppressed well. So wavelet analysis widely used in 

many aspects such as image compression, image de-noising [5], etc. 
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Figure2 Image de-noise process 

In each scale, wavelet coefficients belonging to noises are removed and the wavelet 

coefficients are remained and enhanced. The enhanced image after denoising is gained using 

wavelet inverse transform 

 

3. STEPS IN DIGITAL IMAGE PROCESSING 

 The applications of DSP are numerous, simple toys to satellites.DSP is well suited for 

any application since it can do almost all processing that can be done using analog circuitry. 

The major drawbacks of DSP are comparatively high cost and distortion because of finite 

word length used in signal processors. Since in DSP applications, most of the hardware can 

be replaced with software, eventually DSP will become cost effective in most of the 

applications. Various steps used in digital image processing is shown in diagram 2 The 

Digital Signal Processor mimics the behavior of analog circuitry using some DSP techniques 

and algorithms. The techniques that are commonly used in DSP are convolution, spectral 

analysis and manipulation, filtering etc 
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Figure3Steps used for processing 
 

A Image Acquisition: It is very important step. This is the first step or process of the 

fundamental steps of digital image processing. Image acquisition could be as simple as being 

given an image that is already in digital form. Generally, the image acquisition stage involves 

pre processing, such as scaling etc. 

B Image Enhancement: This is basic step. Image enhancement is among the simplest and 

most appealing areas of digital image processing [6]. Basically, the idea behind enhancement 

techniques is to bring out detail that is obscured, or simply to highlight certain features of 

interest in an image. Such as, changing brightness & contrast etc. 

C Image Restoration: Image restoration is an area that also deals with improving the 

appearance of an image. However, unlike enhancement, which is subjective, image 

restoration is objective, in the sense that restoration techniques tend to be based on 

mathematical or probabilistic models of image degradation. 

D Color Image Processing: Color image processing is an area that has been gaining its 

importance because of the significant increase in the use of digital images over the Internet. 

This may include color modeling and processing in a digital domain etc. 

E Wavelets and Multi-resolution Processing: 

Wavelets are the foundation for representing images in various degrees of resolution. Images 

subdivision successively into smaller regions for data compression and for pyramidal 

representation. 

F Compression: Compression deals with techniques for reducing the storage required to save 

an image or the bandwidth to transmit it. Particularly in the uses of internet it is very much 

necessary to compress data. 
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G Morphological Processing: Morphological processing deals with tools for extracting 

image components that are useful in the representation and description of shape. 

H Segmentation: Segmentation procedures partition an image into its constituent parts or 

objects. In general, autonomous segmentation is one of the most difficult tasks in digital 

image processing. A rugged segmentation procedure brings the process a long way toward 

successful solution of imaging problems that require objects to beidentified individually. 

I Representation and Description: Representation and description almost always follow the 

output of a segmentation stage, which usually is raw pixel data, constituting either the 

boundary of a region or all the in the region itself. Choosing a representation is only part of 

the solution for transforming raw data into a form suitable for subsequent computer 

processing. Description deals with extracting attributes that result in some quantitative 

information of interest or are basic for differentiating one class of objects from another [7]. 

J Object Recognition: Recognition is the process that assigns a label, such as, “vehicle” to 

an object based on its descriptors. 

K Knowledge Base: Knowledge may be as simple as detailing regions of an image where the 

information of interest is known to be located, thus limiting the search that has to be 

conducted in seeking that information. The knowledge base also can be quite complex, such 

as an interrelated list of all major possible defects in a materials inspection problem or an 

image database containing high-resolution satellite images of a region in connection with 

change-detection applications. 

 

3. SEGMENTATION 

 Segmentation is important step in digital image processing and it is the process of 

partitioning a digital image in to multiple segments. The goal of segmentation is to simplify 

and change the representation of an image into something that is more meaningful and easier 

to analyze. Image segmentation is typically used to locate objects and boundaries in images. 

More precisely, image segmentation is the process of assigning a label to every pixel in an 

image such that pixels with the same label share certain visual characteristics [8]. The result 

of image segmentation is a set of segments that collectively cover the entire image, or a set of 

contours extracted from the image. Each of the pixels in a region are similar with respect to 

some characteristic or computed property, such as color, intensity, or texture 
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4 SOME TECHNIQUES WHICH ARE USED IN DIGITAL IMAGE PROCESSING 

INCLUDE: 

these and other communication applications, and presents basic and advanced principles, 

such as under/over/I&Q channel sampling, Nyquist criteria, aliasing, quantization noise, 

SNR, SFDN, dynamic range, linear systems, and z-transforms. Students gain an 

understanding of practical aspects, such as ADCs, DACs, DSP chips, FPGAs, and ASICs, as 

well as multi rate processing, decimation, interpolation, DFT, IDFT, FFT, and IFFTs. The 

course explores theoretical and practical aspects of adaptive, FIR, and IIR filtering [9].  

1 Linear filtering 

2 Principal components analysis 

3 Independent component analysis 

4 Hidden Markov models 

5 Anisotropic diffusion 

6 Partial differential equations 

7 Self-organizing maps 

8 Neural networks 

9 Wavelets 

5 IMAGE RETRIEVAL APPLICATIONS 

 An image retrieval system is a computer system for browsing, searching and 

retrieving images from a large database of digital images. Most traditional and common 

methods of image retrieval utilize some method of adding metadata such as captioning', 

keywords, or descriptions to the images so that retrieval can be performed over the annotation 

words. Manual image annotation is time-consuming, laborious and expensive; to address this, 

there has been a large amount of research done on automatic image annotation. Additionally, 

the increase in social web applications and the semantic web have inspired the development 

of several web-based image annotation tools. Image processing is a hands-on discipline, and 

the best way to learn is by doing [10]. 
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Figure4. Image Retrival applications 
This text takes its motivation from medical applications and uses real medical images and 

situations to illustrate and clarify concepts and to build intuition, insight and understanding. 

Designed for advanced undergraduates and graduate students who will become end-users of 

digital image processing, it covers the basics of the major clinical imaging modalities, 

explaining how the images are produced and acquired. It then presents the standard image 

processing operations, focusing on practical issues and problem solving. Crucially, the book 

explains when and why particular operations are done, and practical computer-based 

activities show how these operations affect real images. Image processing for fine arts is 

shown in figure 4 all images, links to the public- "Digital Image Processing succeeds in being 

an accessible but rigorous first course in the generation and manipulation of medical images. 

Students gain an understanding of DSP techniques for modulators, demodulators, 

equalization, and other communication components, as well as DDS and NCOs, BER, 

correlation, and eye patterns, etc. Instruction discusses polyphone filtering and techniques for 

channelization. Software applications such as System View, Mat Lab, and MathCad for the 

solution of DSP problems in the communication field are demonstrated. 
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Figure5 Image processing for fine arts 

 

Efficient collaborative signal processing algorithms that consume less energy for computation 

and communication are important in wireless distributed sensor network communication 

system, which is a significant issue in centralized algorithms.  Presented a method to estimate 

the source location based on acoustic energy measured at individual sensors in the sensor 

network. An acoustic energy decay model is setup in the free and homogenous space under 

the conditions that the acoustic sources are not far away from the sensors. Energy-based 

source localization method is based on the observation that the received sound level 

decreases when the distance between the source and the listener becomes larger. Thus by 

estimating the received energy level one can estimate the distance and further estimate the 

position of each source. There are many factors that may eject sound propagation, such as 

wind direction, strength of wind, forest or other obstructions. To simplify the problem, there 

are some assumptions when developing the energy decay model: sound propagates in free air, 

which is roughly homogenous, and the target is pre-detected to be in a particular region of a 

sensor led, and the source could be treated as a point. Based on such assumption, the acoustic 

intensity attenuated at a rate that is inversely proportional to the distance Dougherty moves 

seamlessly between gamma rays, radiation doses, picture archiving strategies, Boolean logic, 

Fourier transforms, and applications like mammography and angiography. Emphasis is on the 

general principles of image processing. Students learn to apply material by implementing and 

investigating image processing algorithms in Matlab and optionally on Android mobile 

devices. In the fall and spring quarter, a sequence of interactive web/video modules 

substitutes the classroom lectures. In the winter quarter, the course is taught conventionally; 

both versions of the course are equivalent. Recommended: EE261, EE278B.Image sampling 

and quantization color, point operations, segmentation, morphological image processing, 

linear image filtering and correlation, image transforms, eigenimages, multi resolution image 
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processing, noise reduction and restoration, feature extraction and recognition tasks, image 

registration. Emphasis is on the general principles of image processing. Students learn to 

apply material by implementing and investigating image processing algorithms in Matlab and 

optionally on Android mobile devices. Term project in the fall and spring quarter, a sequence 

of interactive web/video modules substitutes the classroom lectures. In the winter quarter, the 

course is taught conventionally; both versions of the course are equivalent.  

 
CONCLUSION 
 Here we come to conclude that digital signal processing techniques are very helpful 

and we studied various tasks done by digital signal processing The chief strengths of Digital 

Image Processing are its clear and well-considered organization, its accessibility to a variety 

of audiences, and its applicability to an array of imaging modalities and techniques. The book 

also has wonderful illustrations, particularly of how to enhance images in the spatial and 

frequency domains." Image sampling and quantization color, point operations, segmentation, 

morphological image processing, linear image filtering and correlation, image transforms 

Eigen images, multi-resolution image processing, noise reduction and restoration, feature 

extraction and recognition tasks, image registration 
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