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Abstract: 

In modern society, information technology and computer system is used to provide various services in different manner to their 

appropriate/concern users. Digital image processing is adopted in various applications like agriculture, food technology, civil 
engineering (construction), medical science, and security including secure communication system or multidisciplinary research many 

more. Where digital image processing play very important role like a all rounder player in technology/technological environment, 

using the computer vision system and human vision system to analysis various factors because DIP focus on object and its pictorial 

information from the digital image, where different applications and different algorithms are implemented on the basis of pixel, 

resolution, intensity, density etc. for variety of outcomes. Hence my review research paper focus to understanding and importance of 

digital image processing in the modern technical/technological environment.  
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1. Introduction 

    An image is represented by two dimensional functions like 
f(x, y) and the numeric or binary representation of that image is 

termed as digital Image. Digital image containing different 

finite number of elements and these elements are called pixels 

or picture elements [pels]. Pixel is a physical point in a raster 

image, or the smallest addressable element in an all points 

addressable display device; so it is the smallest controllable 

element of a picture represented on the screen [1].The intensity 

value (i.e. color impression or color value of pixel)  of the pixel 

may be same or different from another pixel value of the same 

image. The pixel value range can be any from 0 to 255. These 

values 0, 1, 2 …………, 255 are the different color shades or 

intensity values in a digital image. 
A image is collection of different objects and all these 

object of image are collection of number of pixel further which 

have different intensity values of objects in the area of images. 

Numerically each pixel i.e. represent as ON & OFF pixels, if 

pixel is zero i.e. is OFF (inactive) pixel and if pixel value 1to 

255 i.e. ON (active) pixel, format pixel represent 1 bit which 

value can be 0 to 255 color intensity and  grayscale images use 

eight bits for each pixel to 256 different shades of grayscale so 

according to above said a single pixel has 256 different 

quantities of in colored Red Green Blue (RGB). In image 

processing where a image (picture) is taken using a high quality 
sensor camera which also known as electronic nose which 

capture an image of particular object and area of physical visual 

object in particular dimension where dimension is a set of pixel 

matrix, a image quality and information depends by focus on 

object from particular distance between camera , in which 

number of pixels shown in matrix with different light intensity 

of the RGB color and different shades according colors. In 

image processing a pixel has 256 shades of color from low to 

intensity (where low is light color intensity and high is dark 

color density) in gray scale and RGB color set so different pixel 

has different 256 color shades. In some optional cases where 

some artifacts can be removed by using preprocessing and 

histogram in matlab for improving quality information of the 
image [2, 3 & 4]. 

 

 Digital image processing focuses on following: 

1. Improvement of pictorial information for human 

interpretation. 

2. Processing of image data for storage and  transmission  

3. Representation for autonomous machine perception 

4. Processing images for measurement of the features 

and structures present   

 

Pattern recognition or pattern matching is the process for 

understanding the computer vision and machine learning. 
Pattern matching systems are used to identify an object on the 

behalf their attributes/parameters/properties. Pattern matching 

may be accomplished with decision function. Classification is a 

necessary part of pattern matching. We can classify an object 

into different parts (groups) which share common features, on 

the basis of these features, a object can analysis from image 

that features 

  Figure 1: Show values of intensity w.e.f. pixels 
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 1.2 IMAGE PROCESSING 
The MATLAB consist of data matrix associated with 

color map matrix. There are four types of images, which are 

intensity images, binary images, indexed images and RGB 

images [5].  

 

1.2.1 Intensity Images  
Intensity image is a data matrix whose values have 

been scaled to represent the intensities. When the elements of 

an intensity image are of class uint8, it has the values in the 

range of [0, 255] based on the calculation of 2^8; class uint16, 

it has the range of [0, 65535] based on the calculation of 2^16. 
If the images of class double, the values are floating-point 

numbers.  

                   

                                                                                                    

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Shows the Intensity image. 

1.2.2 Binary Images  
A binary number in Matlab is represented by 0s and 

1s. Normally, function logical is applied to convert numerical 

array to binary. If A is a numeric array consisting 6 of 0s and 

1s, the logical B array will be create as B = logical (A).  
 

                                   

 

 

 

                                                                                             

Figure 3: Shows the Binary image. 

  

1.2.3 RGB Images  
RGB is the 3 basic color pixels corresponding to Red, 

Green and Blue. A RGB color Image is an M x N x 3 array of 

color pixels. If an RGB image is of class double, the range of 

value is [0, 1]. Similarly, there are classes uint8 or uint16 for 

the range of [0,255] based on the calculation of 2^8 and [0, 

65535] based on the calculation of 2^16.  

                        

                                      

 

 

                                                                        

                                                                                                      

 

 

 

 

 

 

 

Figure 4: Shows the RGB image.  

1.2.4 Indexed images  
The indexed images require a color map &inter the 

image data as indices into matrix. The color map matrix is a 

standard color map any m-by-3 containing valid RGB data.  

1.2.5 Basic RGB Color Space  
The RGB color space is the most frequently used color space in 

the term of image processing. This color space is the basic one, 

as normally color camera, scanners and displays are most often 

provided with direct RGB signal input or output. The color 
gamut in RGB space forms a cube as shown in Figure6. Each 

color, which is described and displayed by its RGB 

components, is represented by a point and can be found either 

on the surface or inside the cube. Because the image uses 8 bits 

per primary color channel, the range per primary is 0 to 255 

(28=256).  

                                                                                            

Figure 5: Show RGB color cube for a uint8 image.  
 
The values of red, green and blue are displayed and 

represented at each axis of the cube in the range [0,255]. The 

red axis, labeled R, shows the associated color scale beneath it. 

The green and blue axes are illustrated similarly. The color’s 

intensity is represented by the values between 0 and 255. 

Colors act like vector in the term of color space. They can be 

combined by addition and subtraction to obtain other colors in 

the cube. Thus, black color or the origin of the cube, is 

represented by 0R 0G 0B. The far corner from the origin is the 

sum of the highest intensities of red, green, and blue, or 255R 

255G 255B, which is white color. All grey colors are placed on 
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the main diagonal of this cube from black (R=G=B=0) to white 
(R=G=B=255).  

     RGB components in an image are proportional to the 

amount of light incident on the scene represented by the image. 

In order to eliminate the influence of illumination intensity, so 

called Chromaticity coordinates. 

 MATLAB tools are applied to these images to produce 

their histograms and color distribution particularly in the region 

concerned. These proposed visual records of medical skin 

imaging can be analyzed further and served as a visual front 

end for developing a knowledge-based predefined system 

related to problem definition. 

 

1.2.6 Image Processing & Pre-processing.  

Image processing involves changing the nature of an 

image and also filters typically, which are required to correct 

acquisition artifacts. Image processing is also acts for examine 

images for the purposes of identify objects and judging. 

Where, a pre-processing is a procedure done before 

processing by correcting image from different errors which has 

to be done before image enhancement. The processing 

performed on raw data into a required format that will be more 

easily and effectively processed for the required task and 
application. 

Image pre-processing can significantly increase the 

reliability of an optical inspection. Several filter operations 

which intensity or reduce certain image details enable an easier 

or faster evaluation. Users are able to optimize a camera image 

with just a few clicks . There are a number of different tools 

and methods used for preprocessing, including Sampling, 

Transformation, Denoising, Feature extraction. Image pre-

processing is the name for operations on images at the lowest 

level of abstraction whose aim is an improvement of the image 

data that suppress undesired distortions or enhances some 

image features important for further processing. It does not 
increase image information content [6]. 

. 

2 Objective: 

    i)   To understand the all-rounder basic concept of digital 

image processing. 

    ii)  Quality and pictorial data analysis about object from 

digital image. 

    iii) To study analysis and review research work as part of M. 

Tech (C.S.E.). 

3 Literature survey: 

           Many researcher work on different application using 
digital image processing system, which have own different 

methods and algorithms to find out solution for the situation. 

The computer technology also used in multidisciplinary stream 

and many more such as:    

3.1 Food Technology and Agriculture:  

         The adaptation of computer vision for quality evaluation 

of processed foods, fruits and vegetables is the area for the 

greatest potential uptake of this technology, as analysis can be 

based on a standard requirement in already automated 

controlled conditions. More complex systems are needed for 

the automated grading of fresh produce because of the greater 

range in variability of quality and also as produce orientation 
may influence results [7].  

        Image processing has been proved to be effective tool for 

analysis in various fields and applications. Agriculture sector 

where the parameters like canopy, yield, quality of product 

were the important measures from the farmers' point of view. 

Many times expert advice may not be affordable, majority 

times the availability of expert and their services may consume 

time. Image processing along with availability of 

communication network can change the situation of getting the 

expert advice well within time and at affordable cost since 

image processing was the effective tool for analysis of 
parameters. The survey focus on application of image 

processing in agriculture field such as imaging techniques, 

weed detection and fruit grading. The analysis of the 

parameters has proved to be accurate and less time consuming 

as compared to traditional methods. Application of image 

processing can improve decision making for vegetation 

measurement, irrigation, fruit sorting, etc. [8] 

 The quality of agriculture and food product depends 

upon its various attributes such as size, shape, color level, 

pictorial information, etc in digital image using computer vision 

system, human vision system and image acquisition system 
which helps to measure the quality and standard level of the 

agriculture and food product (i.e. guava, berry, orange etc) 

comparison/verification by predefine large database for 

appropriate application [2 and 3]. 

 

3.2 Civil Engineering: 

    Behavior analysis of construction safety systems is of 

fundamental importance to avoid accidental injuries. 

Traditionally, measurements of dynamic actions in civil 

engineering have been done through accelerometers, but high-

speed cameras and image processing techniques can play an 

important role in this area. [12] 
        To analyze the damaged buildings and old existing 

buildings which can be protect from future accidents digital 

image processing plays a vital role. It also helpful to analyze 

the maximum remaining life of an existing building  and take 

more advantage[13]. These concepts like a prophecy and 

divination about the building in civil engineering.  

 

3.4 Medical Science: 

In the medical science that technology is used to protect and 

give a successful aid for treatment and better service to patient 

by their doctors, generally computer science technology play a 
very important role in medical science line, which is helpful 

and supportive for accurate and can say near about 100% 

results. Visual examination an examination of something using 

the eyes only and also called visual inspection. Skin color of 

human body is different according to their natural 

growth/appearance and has different affects due to affect of 

diseases. 

          Image processing is used in medical science for testing or 

analysis of specific components (parts) of body for internal and 

external examination with the use of computer aided 

equipments like MRI scanners, X-Ray machines etc. To 

recognize the appearance and symptoms of a disease with the 
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help of vision system there should be large database required 
for particular disease for different situations [2, 3] 

                                                                                                           

 

 

 

 

 

 

 

 

 
Fig 6: show Skin cancer disease appearance. 

 

3.5 Security 

 

       In the communication system digital image also used to 

transmit data and information from one to another 

communication channel with a well planned manner. Security 

is a term define as to save, protect and safely transmission of 

data information in secret way on urgent based assignment for 

today’s professional researchers. So encryption, cryptography 

and stenganography are widely used for the secure 
communication with the help of digital image processing.  

5.1 Encryption 

  Image encryption techniques try to convert original image to 

another image that is hard to understand; to keep the image 

confidential between users, in other word, it is essential that 

nobody could get to know the content without a key for 

decryption [14].  

 

 Some encryption techniques like encryption based on generic 

algorithms, using scan methodology, selective encryption, 

using chaotic scheme, encryption based on vector quantization 

etc are used to secure the digital image. 
 

Like these encryption methods there are various similar 

methods are available to secure digital image before transmit 

over the communication channel. To understand the encrypted 

image at the receiver end there is a need of decryption 

mechanism. Decryption mechanism is only known by the 

authorized receiver. 

 

5.2 Cryptography And Steganography 

 Cryptography and steganography provides great means for 

helping such security needs as well as extra layer of 
authentication.  Image processing is a technique to perform an 

algorithmic strategy to signaling an image in multidimensional 

systematic way. Cryptography is the technology to encrypt or 

decrypt any kind of digital signal or data for ensuring more 

securing way to transmit or receive data over any security 

based applications. Steganography is the more conservative 

technology to hide any secret information within an image. The 

given data is embedded into an image to hide its data. Visual 

Cryptography is the art of work made from formal 

cryptography scheme by dividing any text based information 

into N subsequent image frames. The main objective of our 

project is to use this both technology for a new level of image 

processing technique to ensure its most convincing level of 
encrypt and decrypt data using both Visual Cryptography 

Schemes and Stenography [15]. 

 

  Stenography is tact to hide invisible data and information for 

secure and secret communication on a network through the 

digital images like JPEG, GIF, BMP, and TIF etc.  Now in the 

real world stenography have different techniques used in 

different application the stenography is art and science which 

used for communication with invisible objects of digital 

image[16]. 

 

6 Methodology: 

                       Soft Computing became a formal Computer 

Science area. Soft computing deals with imprecision, 

uncertainty, partial truth, and approximation to achieve 

tractability, robustness and low solution cost.  

     The computer system technology is used to manipulation 

and also applies soft techniques (i.e. computer algorithms) on 

digital image to find out solution related to digital image 

processing. When some operations (scaling, enhancement, edge 

detection etc.) applying on digital image to improve its quality 

is termed as digital image processing. Image processing is 
examination of images for the identifying or judging an object. 

 Soft computing and non destructive method are 

playing very important role for in the research area like as soft 

computing and non destructive are based on algorithms which 

support to find out the solution by using algorithm  

implementation and different resources use through the concern 

system.  

 

7 Conclusion: 

                     The proposed review research paper related to 

digital image processing which have many applications for 

different purposes and work/implemented in different situation 
based on the basic concept of image processing using different 

features and tools to find out solution for a particular problem. 

Where pixel, color level, intensity, objective information, 

image size etc. are the key point in the background of any 

solution of a problem. 
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