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image processing by using python


ABSTRACT
· As artificial intelligence (AI) develops quickly, Python has become the de facto fully object-oriented programming language. Python'ssimplicity, language variety, and vast library ecosystem make it a valuable tool for image processing . 
· This research study examines Python's role in image processing in detail, outlining its benefits, drawbacks, and developments. It is widely used in machine learning, computer vision, natural language processing and many other fields. 
· On the other hand, Python hassignificantly changed the image processing field in recent years. In this paper, mainly analyse Python's contribution to the democratization of image processing, highlighting its capabilities, active community, accessibility, python image processing library, computer vision fundamentals and inclusivity for a wide range of skill levels that will be worth for image processing and computer vision research. 
· This paper clearly recognizes Python's limitations, future prospects, and possible obstacles in the ever-changing field of image processing. 



















CHAPTER-1
INTRODUCTION
· Python is an dynamic, interpreted, high level, object-oriented programming language which developed by Guido Van Rossum in 1991. It supports multiple paradigms, includes functional programming and procedural style.
·  Python is easier to learn compared as other programming language such as C, C++ and Java. Its language has few lines code , no initialization of datatype. The python programming language is often termed as “Batteries included” language due to its various and extensive library. 
· Today, image processing in python is a rapidly growing technology field used in different industries, computer vision, medical imaging etc and also shines for data science and machine learning. Learning the python techniques and tools, image processing performed very efficiently and effectively. 
· A digital image is a representation of a real image as a set of numbers that can be stored and handled by a digital computer. In order to translate the image into numbers, it is divided into small areas called pixels (picture elements). 
· For each pixel, the imaging device records a number, or a small set of numbers, that describe some property of this pixel, such as its brightness (the intensity of the light) or its color.
·  The numbers are arranged in an array of rows and columns that correspond to the vertical and horizontal positions of the pixels in the image. 
· Digital images have several basic characteristics. One is the type of the image. For example, a black and white image records only the intensity of the light falling on the pixels.
· 




CHAPTER 2
2. SYSTEM ANALYSIS
2.1 EXISTING SYSTEM

· Image Processing is the enhancement of images using mathematical operations for which the inputis an image, like a photograph or video frame and the output of image processing may be parameters related to the image. 
· Usually Image Processing including treating Image as twodimensional or more dimensional signal or a rectangular grid of pixels with definite width and height. 
· Pixel is the unit of information present in image so quality of image depends on pixel values.
·  
.
 
2.1.1 DRAWBACKS OF EXISTING SYSTEM ARE 
Performance Issues:
· Speed: Python, being an interpreted language, is generally slower than compiled languages like C++ or Java. While libraries such as OpenCV offer optimized implementations, Python itself can be a bottleneck for very large-scale or real-time processing tasks.
· Memory Consumption: Python's memory management may not be as efficient as that of lower-level languages, potentially leading to higher memory usage for large images or complex operations.
Global Interpreter Lock (GIL):
· Python's GIL can limit the performance of multi-threaded programs. For CPU-bound image processing tasks, this can be a significant drawback because it prevents true parallel execution of threads.
Limited Built-in Algorithms:
· While Python libraries offer many image processing functions, they may not include every advanced algorithm or technique available in specialized tools or software. Users might need to implement or adapt algorithms themselves.



2.2. PROPOSED SYSTEM
· Image processing is a method to convert an image into digital form and perform some operations on it, in order to get an enhanced image or to extract some useful information from it. 
· It is a type of signal dispensation in which input is image, like video frame or photograph and output may be image or characteristics associated with that image. 
· Usually Image Processing system includes treating images as two dimensional signals while applying already set signal processing methods to them.
·  It is among rapidly growing technologies today, with its applications in various aspects of a business. Image Processing forms core research area within engineering and computer science disciplines too.


2.2.1. ADVANTAGES OF PROPOSED SYSTEM
Rich Ecosystem of Libraries:
· Comprehensive Tools: Python has a wide range of powerful libraries for image processing, including OpenCV, scikit-image, Pillow (PIL), and imageio. Each offers different functionalities and optimizations.
· Integration with Machine Learning: Libraries like TensorFlow, PyTorch, and Keras provide tools for integrating image processing with machine learning and deep learning, facilitating tasks like object detection and image classification.
Ease of Use:
· High-Level Syntax: Python's syntax is clear and readable, which simplifies the implementation of complex image processing algorithms.
· Community Support: A large and active community contributes to extensive documentation, tutorials, and forums, making it easier to learn and troubleshoot.
Cross-Platform Compatibility:
· Platform Independence: Python works across different operating systems (Windows, macOS, Linux), which makes it easier to develop and deploy image processing applications in diverse environments.






2.3 FEASIBILITY STUDY
The feasibility Analysis is an analytical program through project manager determines the project success ratio and through feasibility study project manager able to see either project. The key considerations involved in the feasibility analysis are:
· Economic Feasibility
· Technical Feasibility
· Operational Feasibility
· Environmental Feasibility
2.3.1 ECONOMICAL FEASIBILITY
Hence this project is economically feasible there is no need to involve any cost for this project. 
2.3.2 TECHNICAL FEASIBILITY
Software Technologies used are PHP and MySql. In the educational institutions, it is possible to update the system in future. No special hardware is required for the purpose of using this system. Hence it is declared that this project is technically feasible.
2.3.3 OPERATIONAL FEASIBILITY
As the admin work mainly to maintain the Patient and Doctor .Doctor will predict patient cancer disease. Hence it is easy to operate with training. Therefore it is operationally feasible for implementation.




2.3.4 ENVIRONMENTAL FEASIBILITY
This project environment is correct as a admin has developed this system and no expenditure is involved under any head and this process is part of admin document management, this project environment is accessible.   


2.4 SYSTEM REQUIREMENTS
· System	:  i3 process.
· Hard Disk	: 500 GB.
· Monitor	: 15 inch VGA Color.
· Mouse	: Logitech Mouse.
· Ram		: 8 GB
· Keyboard	: Standard Keyboard

2.4.1 HARDWARE REQUIREMENTS
             The Hardware of the computer consists of physical component such as Input Devices, Storage Devices, Processing & Control units and Output Devices.  Computer includes external storage unit to store data in programs.
           The Hardware Configuration involved in this project
· System	:  i3 process.
· Hard Disk	: 500 GB.
· Monitor	: 15 inch VGA Color.
· Mouse	: Logitech Mouse.
· Ram		: 8 GB
· Keyboard	: Standard Keyboard

2.4.2 SOFTWARE REQUIREMENTS 
 	Software is a group of programs that computers need to do a particular task.  It is an essential requirement of Computer System. The Software used to develop the project is
· Operating System	: Windows 10.
· Platform		: DOT NET TECHNOLOGY
· Front End		: ASP.Net 3.5
· Back End		: SQL SERVER 2019










2.5 MODULE DESCRIPTION
· OpenCV (Open Source Computer Vision Library)
· scikit-image
· Pillow (PIL Fork)
· imageio

OpenCV (Open Source Computer Vision Library)
· Overview: A widely-used library for computer vision tasks. It offers a comprehensive suite of image processing functions, including filtering, transformation, and object detection.
· Key Features:
· Image and video reading/writing
· Geometric transformations (resize, rotate, warp)
· Filtering and blurring
· Edge detection and feature extraction
· Object detection and recognition
· Support for deep learning models

scikit-image
· Overview: A collection of algorithms for image processing built on top of SciPy. It is designed for scientific and academic use.
· Key Features:
· Basic image operations (thresholding, morphology)
· Image segmentation and feature extraction
· Transformation and filtering
· Color space conversions
· Image restoration

Pillow (PIL Fork)
· Overview: An easy-to-use library for opening, manipulating, and saving image files. It is a fork of the Python Imaging Library (PIL).
· Key Features:
· Basic image manipulation (resize, crop, rotate)
· Image enhancement (contrast, brightness)
· Support for various image formats
· Simple interface for image operations
· 

imageio
· Overview: Provides an easy interface to read and write a wide range of image data formats. It is designed to be simple and flexible.
· Key Features:
· Support for many image formats (e.g., PNG, JPEG, TIFF)
· Reading and writing images
· Supports animated images (e.g., GIFs)
· 





















CHAPTER 3









CHAPTER 4
TESTING AND IMPLEMENTATION

0. TESTING
 Implementation is the stage of the project when the theoretical design is turned into a working system. This is the final and important phase in the system life cycle It is actually the process of converting the new system into a operational one.

 4.1.1Unit Testing
	Unit testing comprises the set of tests performed by an individual programmer prior to integration of the unit into a larger system. The module interface is tested to ensure that information properly flows into and out of the program unit. The local data structure is examined to ensure that data stored temporarily maintains its integrity during all steps in an algorithm’s execution. Boundary conditions are tested to ensure that the module operates properly at boundaries established to limit or restrict processing. All independent paths through the control structure are tested. All error-handling paths are tested.

4.1.2 Block Box Testing
Black-box testing is a method of software testing that examines the functionality of an application without peering into its internal structures or workings. This method of test can be applied virtually to every level of software testing: unit, integration, system and acceptance. It is sometimes referred to as specification-based testing.




4.2 SYSTEM IMPLEMENTATION
Implementation is the stage of the project when the theoretical design is turned into a working system. This is the final and important phase in the system life cycle It is actually the process of converting the new system into a operational one. 


















CHAPTER 5
CONCLUSION 
CONCLUSION

· Python boasts a rich ecosystem of image processing libraries like OpenCV, Pillow, scikit-image, and more. These libraries offer extensive functional es for image manipulation, analysis, and computer vision tasks, saving developers from reinventing the wheel. 
· Python code runs seamlessly across different opera ng systems, making it ideal for collaborative projects and deployable applications on various platforms. Python’s dynamic nature allows for easy integra on with other scientific and data analysis tools like NumPy, SciPy, and pandas. 
· This enables smooth handling of data pre- processing, post-processing, and algorithm development within a single environment. Python enjoys a massive and supportive community of developers, researchers, and enthusiasts.
·  This translates to readily available online resources, tutorials, forums, and libraries, making problem- solving and knowledge sharing efficient. The future of Python in image processing is bright. With advancements in deep learning and artificial intelligence, Python will likely play a central role in developing intelligent systems capable of image recognition, object detection, segmentation, and more complex tasks. 
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