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ABSTRACT 

Picture processing is the process of enhancing or extracting valuable information from 

an image by performing various operations on it. When an image is sent into a signal 

processor, it might return a picture or a set of related features. The field of image processing 

is one that is exploding right now. Additionally, it is a major research focus in engineering 

and computer science. Images may be improved in terms of their visibility and useful 

information can be gleaned from them via image processing. If you're interested in learning 

more about Image Processing, you'll need to understand what it is and how it works in order 

to apply it to your own work.  

There are a number of image-processing methods that use typical signal-processing 

techniques to consider images as two-dimensional signals and then apply them to them. 

When digital image processing was first created in the 1960s, it quickly became the most 

widely used method because of its flexibility and cheap cost. Image processing may be 

broken down into two main categories: image enhancement and image restoration, for the 

sake of a larger understanding. It is the most often used picture transformation. Several 

approaches have been taken to computer vision research. Digital image processing, pattern 

recognition, machine learning, and computer graphics all play a role in its development. It 

employed a multi-range application domain with large data analysis.. Computer vision, image 

processing, and their associated sciences have recently been the subject of a lot of attention, 

and this study adds to that trend. For example, we grouped image processing, object 

identification, and machine learning into four categories. Our explanations of the most recent 

developments in the approaches and their performance are also included.  

1.1 INTRODUCTION 

The discipline of computer vision has grown to include a wide range of activities, from 

capturing raw data to extracting picture patterns and interpreting data.  



  

Picture processing is the process of enhancing or extracting valuable information from an 

image by performing various operations on it. When an image is sent into a signal processor, 

it might return a picture or a set of related features. The field of image processing is one that 

is exploding right now. Additionally, it is a major research focus in engineering and computer 

science.  

The following are the three primary stages in image processing:  

Picture capture tools are used to import the image, which is then analysed and manipulated 

before being output as either a modified image or a report based on the image analysis.  

Analogue and digital image processing are two approaches for processing images. Printouts 

and pictures may be processed using analogue image processing. Images are interpreted using 

a variety of methods, including visual analysis. Computers can be used to manipulate digital 

photographs using digital image processing methods. Pre-processing, augmentation, and 

presentation, information extraction are the three main processes that all sorts of data must go 

through when employing digital techniques [1]-[4].  

An picture, a digital image, and digital image processing will be discussed in this lecture. 

Images from various sources will be explored with samples given for each source. This 

presentation will discuss the continuum from image processing to computer vision. Image 

acquisition and the many kinds of imaging sensors will be discussed next.  

Digital image processing, pattern recognition, artificial intelligence, and computer graphics 

are all included into it. The majority of computer vision's activities revolve on the extraction 

of information about events or descriptions from pictures (digital images) and the extraction 

of features. Computer vision approaches to solving issues vary according on the kind of data 

being analysed and the application area in which it is being employed.  

For example, computer vision is an amalgamation of image processing and pattern detection. 

Image understanding is the final product of the Computer Vision process. In this discipline, 

the capacity of the human eye to take in information is adapted. As contrast to Computer 

Graphics, the field of Computer Vision is concerned with the extraction of information from 

pictures. When it comes to picture quality enhancement or recognition, computer vision relies 

on a computer technology system. Some publications use the phrases "Image Processing" and 

"Image Compression" interchangeably because of the similarity in fundamental concepts [5]-

[8].  

It's important to note that although Computer Vision is primarily concerned with the creation 

of models and data extraction of information from pictures, Image Processing is primarily 

concerned with the implementation of computational transformations for images. Also, it has 



  

some significance and overlaps with In Human and Computer Interaction (HCI).  Human-

computer interaction (HCI) encompasses all areas of design, interface, and technology. 

Therefore, the study of human-computer interrelationships, mediated by technological 

development and including human aspects, is developed as a distinct discipline within 

interdisciplinary science called HCI. A computer vision system and a human vision system 

are functionally identical [9]-[14].  

1.2 SAMPLING AND QUANTIZATION 

An image function f(x,y) must be digitised both spatially and amplitude-wise 

before it can be used in digital processing. The analogue video stream is typically 

sampled and quantized using a frame grabber or digitizer. This means that converting 

continuous data into digital form is necessary in order to produce a digital picture. To 

do this, follow these two steps:  

Sampling  

Quantization  

Sample rate and quantization level define the number of grey levels in the 

digitised picture, respectively, based on the sample rate. In image processing, the 

magnitude of a sampled picture is represented as a digital value. It is termed 

quantization when the picture function is transformed from a continuous representation 

to a digital representation.  

Quantization levels should be high enough such that the human eye can see 

subtle shading features in the picture. An picture quantized with inadequate brightness 

levels is plagued by the presence of spurious outlines.  

In this session, we'll cover two important aspects of digital image processing. 

We'll have a clear understanding of sampling and quantization. We'll go through the 

basics of spatial and gray-level resolutions and provide some instances. This lecture 

will also cover how to implement the examples demonstrated in MATLAB.  

 

For the simple reason that a computer vision system cannot perform to the same 

degree that the human eye can. Despite the fact that many researchers have presented a 

wide range of computer vision approaches to emulate the human eye, the performance 

of computer vision systems often has any limits. Sophisticated algorithms and sensitive 



  

parameters provide a considerable obstacle to this approach, as does high accuracy and 

precision. It has an effect on how difficult it is to evaluate the performance of computer 

vision systems. As a general rule, the performance assessment of an algorithm focuses 

on determining its correctness, strength, or extensibility in order to regulate and 

monitor system performance.  

 

HISTORYOFIMAGEPROCESSING 

1. Image processing, also known as digital image processing, was first created in the 

1960s by the Jet Propulsion Laboratory, MIT, and Bell Laboratories, to name just 

a few. Initially, it was designed for use in satellite images, medical imaging, 

character recognition, and picture enhancement applications.... Image processing 

methods could finally be implemented in real-world applications with the advent 

of fast, large-memory digital computers of the third generation. In the last decade, 

the field of digital image processing has grown at breakneck speed. Digital image 

processing has become the most popular method of image processing in the 

2000s, thanks to advances in computer speed and signal processing technology.  

2. In the 1960s, Bell Laboratories, the Jet Propulsion Laboratory, the Massachusetts 

Institute of Technology, the University of Maryland, and a few other research 

facilities developed many digital image processing techniques, also known as 

digital picture processing, which were used in satellite imagery, wire-photo 

standards conversion, medical imaging, videophone, character recognition, and 

photograph enhancement.  

3. [3] In the early days of digital imaging, the goal was to enhance the image's 

quality. It was designed to enhance the appearance of human beings. When a 

picture is processed, it goes from a low-quality input to a higher-quality output. 

Enhancement, restoration, coding, and compression are all forms of image 

processing.  

4. The American Jet Propulsion Laboratory was the first to submit a proposal that 

was accepted (JPL).  Images from the Space Detector Ranger 7 transmitted back 

in 1964 were processed using methods such as geometric correction, gradation 

transformation, noise reduction, and so on, taking into consideration the sun's 

position and the lunar environment. An enormous achievement has been the 

computer's successful mapping of the surface of the moon. It was later possible to 



  

do more advanced image processing on roughly 100,000 photographs transmitted 

back by the spacecraft and create an astonishingly accurate topography map of the 

moon as well as a colour map and panoramic mosaic, laying the groundwork for 

an eventual human landing on the moon.  

5.  

6. Image processing may be used to several domains, such as those listed below.  

7.  

8. Enhancement of clarity and detail in images  

9. The medical field  

10. Infrared and infrared spectroscopy  

11. Encoding and transmission  

12. Vision by machines/robots  

13. Processes for manipulating colour 

14. Recognizing recurring themes  

15. Processing of video  

16. Imaging at the Nanoscale  

17. Others  

1.4 IMAGETRANSFORMS 

For example, basic arithmetic operations on photographs may be transformed into 

more complicated mathematical transformations. Fourier, rapid Hartley transforms, Hough 

and Radon transformations are all examples of mathematical operations.  

It is the most often used picture transformation. Image analysis, picture filtering, 

image reconstruction, and image compression all require the Fourier Transform. Instead of a 

spatial representation, the result of the transformation is a Fourier or frequency domain 

representation. For example, each point in the spatial domain picture is represented by a 

certain frequency in the Fourier domain image[15-24].  

1.5 IMAGEENHANCEMENT 

Simple arithmetic operations on pictures may be used to do image transformations, as 

can more advanced mathematical operations that change the representation of images. 

Operations in mathematics include arithmetic operations such as basic image arithmetic and 

Fourier transforms.  

The Fourier transform is one of the most used picture transformations. Many uses of 

the Fourier Transform include image analysis, image filtering, reconstruction and 



  

compression of images. The Fourier or frequency domain equivalent of the input picture is 

represented by the transformation's output, while the spatial domain equivalent is the input 

image. Fourier domain images are based on the spatial domain picture, and each point 

indicates a certain frequency is shown in figure 1.  

 

Figure.1. Spatial Domain Method 

The most challenging part of picture enhancement is determining the criteria for 

improvement, which necessitates the use of a huge variety of procedures.  

 

Here are a few examples and techniques for picture enhancement to get you started:  

Using morphological operators to filter  

Equalization of histograms  

The use of a Wiener filter to reduce noise  

Adjustment of linear contrast.  

Filtering by median  

Filtering using an Unsharp Mask  

Adaptive histogram equalisation with a limit on the contrast (CLAHE)   

Stretching out the decorator's eye  

 

Negative Images  

All of the values in the picture are cancelled out and the greatest (absolute) intensity is 

added to each pixel.  

A technique known as "Contrast Stretching" is used to improve photos with a lack of 

contrast. Stretching the contrast increases the brightness of the lighter pixels.  

Slicing at Grey Level  

This function may be used to accentuate a set of intensities while minimising others, or vice 



  

versa.  

 

CONCLUSION 

Remotively sensed data is studied by an image analyst, who uses logical 

processes to discover the meaning of physical or cultural items, patterns or spatial 

relationships via the analysis of distantly sensed data. An introduction to Digital 

Image Processing is provided in this article to assist those who are new to the topic. 

Research into computer vision allows scientists to forecast particular occurrences by 

analysing photos and videos and extracting their attributes from them. When image 

processing and machine learning are combined, computer vision may be used to 

anticipate or identify object behaviour and features, including human actions and 

natural occurrences, in a wider range of research.  
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