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Abstract - - As artificial intelligence (AI) develops quickly, 

Python has become the de facto fully object-oriented 

programming language. Python's simplicity, 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 has significantly 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. 
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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. 

1.1 Image Processing : 

Image Processing is the enhancement of images using 

mathematical operations for which the input is 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 two 

dimensional 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. 

 
Image Processing involved following three steps: 

• Importing the image 

• Analysing and manipulating image 

• Output is a altered image 

Processing algorithm includes: 

• Edge detection 

• Classification 

• Feature detection and matching 

• Segmentation 
 

Fig-1:Edge Detection 
 
 

Fig-2: Classification 
 

Fig-3:Feature detection and matching Fig-4:Segmentation 



              International Research Journal of Engineering and Technology (IRJET)       e-ISSN: 2395-0056 

                Volume: 11 Issue: 02 | Feb 2024              www.irjet.net                                                                         p-ISSN: 2395-0072 

  

© 2024, IRJET       |       Impact Factor value: 8.226       |       ISO 9001:2008 Certified Journal       |     Page 295 
 

 

1.2 Image Processing Libraries : 
 

The world is full of data. Python has various libraries for 

various purpose like image processing, scientific and 

numeric computing. Overall, to improve quality of images 

and extracting information from image, image processing 

library are used. With the use of deep learning and computer 

vision algorithms today’s world is altering too first. Here we 

use some libraries to get data from image and analyse it. 

 A. PIL : 
 

PIL or Pillow, Python Imaging Library, developed in 1995, is 

a core libraries for image opening, manipulating and saving 

various image formats in python. Various image processing 

tasks provided by PIL library such as image 

inversion,open,show, cropping, rotating, writing text on 

image, brightness, intensity, image filtering like blurring, 

smoothing and many more. Python imaging library supports 

some fill formats like jpeg, png, bmp, tiff etc. 

 

img = Image.open("Image.jpg") 

img.rotate(45).show("Image.jpg") 

 
Fig-5:Rotate image 

 

Listing2. Convert the image in grayscale 

format from 
 

PIL from PIL import Image,ImageFilter 

img = Image.open("Image.jpg") 

img.convert('L').show("Image.jpg") 

 
 
 
 
 
 

 

Fig-6: Grayscale image 

B. NumPy 
NumPy is a set for systema c computation through python. It 

performs simple operations like flipping image, analysing the 

image. NumPy library provides multidimensional matrix 

procedure including shape manipulation, Fourier transform 

and many more. 

 C. OpenCV 
OpenCV stands for Open source computer vision library is an 

computer vision and deep learning library. It makes easy for 

business and modify the code. This library is used for image 

processing such as color conversion, image rota ng, edge 

detection, identify objects, detect and recognise faces, follow 

eye movements, search for stereo machines, 3D models of 

object and also in companies, research groups and 

governmental bodies. OpenCV has more than 47 thousand 

user community. It is designed for developing open 

infrastructures. Most of videos and images jobs can be easily 

done by OpenCV library. This library is one of best in terms 

of execution speed. 

 Listing3. Converting image in grayscale from OpenCV 
 

import cv2 

img=cv2.imread("flower.jpg") 

gray_img=cv2_cvtColor(image,cv2.COLOR_BGR2GRAY) 

cv2.imshow("grayscale image",gray_img) 

 

 
Fig-7: Convert original image to grayscale image 

 

D. Scikit-image 
 

Scikit-image also known as Skimage is a collection 

algorithms for image processing and computer vision. 

Through Scikit-image we can use rotate, morphological 

function and rescale on image. To implement edge detection 

gaussian smoothing, segmentation, geometry and threshold 

function it is best library. This library is built on NumPy , 

Matplotlib etc. 

Listing1. Rotating the image from PIL

 from PIL import Image,ImageFilter 
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 Listing4. Image tinting from Scikit-image 

from skimage import data, io, color 

grayscale_img = data.camera() 

img = color.gray2rgb(grayscale_image) 

red_mul plier = [1, 0, 0] 

 yellow_mul plier = [1, 1, 0] 
 

io.imshow(yellow_mul plier * image) 

io.show() 

io.imshow(red_mul plier * image) 

io.show() 

 

Fig-8: Image tinted 

 

E.SimpleITK 

 

SimpleITK is most widely used libraries in medical image 

processing. ITK stands for Insight Segmentation and 

registration toolkit. It is image analysis toolkit that provides 

general filtering, registration and image segmentation 

operations. The reason of medical use is due to its hight 

ability to purify the images means a lot in medical field such 

as blood clot. It also supports two-three-four dimensional 

operations. Hence, there are some other libraries are present 

for image processing, computer vision and deep learning 

such as Mahatos, TensorFlow, SciPy, Keras and so on. 

 

Fig-9: SimpleITK image 

2. ADVANTAGES: 

 
Extensive Ecosystem: Python boasts a rich ecosystem of 

image processing libraries like OpenCV, scikit-image, Pillow, 

SimpleITK, and more, offering a vast range of tools for 

various tasks. Versatility: Python's adaptability enables it to 

handle diverse domains, from medical imaging and remote 

sensing to robotics and self-driving cars. Cross-Platform 

Compatibility: Python's code runs consistently across 

Windows, macOS, Linux, and more, ensuring easy 

deployment and collaboration. Integra on with Machine 

Learning: Python is deeply integrated with popular ML 

frameworks like TensorFlow, PyTorch, and scikit-learn, 

fostering seamless integra on of ML with image processing. 

Community and Resources: Python has a large, active 

community, providing abundant support, tutorials, and code 

examples. 

 3. FUTURE TRENDS AND PROSPECTS: 
 

Rise of Deep Learning: The increasing adoption of deep 

learning techniques like convolutional neural networks 

(CNNs) for image classification, object detection, 

segmentation, and more will solidify Python's dominance as 

the go-to language. Cloud-Based Image Processing: With the 

growing shift towards cloud computing, Python's ability to 

leverage cloud-based resources for large-scale image 

processing workloads will be a major advantage. Edge 

Compu ng: Python's suitability for resource-constrained 

environments will make it crucial for edge computing 

scenarios, where image processing tasks are performed on 

devices closer to data sources. Real-Time Applications: 

Python's efficiency and low latency will be essential for real- 

me image processing applications like autonomous vehicles, 

medical image analysis, and augmented reality. Explainable 

AI and Human-in-the-Loop Systems: As the need for 

transparency and interpretability in image processing 

algorithms grows, Python's tools for explainable AI and 

human-in-the-loop systems will be invaluable. 

 4. CONTINUOUS INNOVATION AND GROWTH: 
 

Emerging advancements in areas like quantum computing, 

neuromorphic computing, and holographic computing could 

lead to the development of specialized Python libraries or 

frameworks for image processing, further solidifying its 

position. The ongoing evolution of Python itself, with 

features like type hints and performance improvements, will 

make it even more appealing for image processing tasks. 
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5. 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. 

For computationally intensive tasks specialized languages 

like C++ might offer be er performance. Large-scale image 

processing might require careful memory management 

within Python. Overall, Python's unique combination of 

accessibility, powerful libraries, and community support 

makes it the language of choice for various image 

processing applications, from basic editing to cu ng-edge 

research. Its future in this domain remains promising as it 

continues to evolve and adapt to the ever-changing 

demands of the field.. 
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