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Abstract: 
 The rapid evolution of artificial intelligence (AI) and Machine Learning (ML) has revolutionized various industries. Python owing 

to its simplicity, versatility and a vast ecosystem of libraries has become a powerful tool that facilitates research and development in these 

domains. This review paper provides an analysis of why python is preferred language for AI and ML delving into its key attributes and 

widespread adoption. After which fundamentals of Artificial Intelligence and Machine Learning are discussed emphasizing their significance 

in various domains and role of python in it. The paper also highlights a selection of python libraries developed using AI and ML. Some of the 

prominent libraries discussed include Tensor flow, Pytorch, scikit-learn and Keras. Furthermore, some applications like facial recognition, 

data clustering and drug-target interaction are discussed to showcase how python libraries using AI and ML are helpful in the physical world. 
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I.     INTRODUCTION 

 In the ever-changing landscape of modern 

technology, the use of artificial intelligence (AI) 

and machine learning with python has emerged 

as a transformative force, changing the way we 

use technology. Python being a versatile and 

widely adopted technology among both experts 

and beginners has now evolved to become a 

bedrock for AI and ML applications thanks to its 

extensive ecosystem of libraries and framework 

that facilitate the development of AI and ML 

solutions. Thispaper delves into the relationship 

shared between python and the realms of AI and 

ML, exploring its implications and far-reaching 

applications in diverse domains [1].As we 

transverse through the sections of this paper, we 

will embark in a comprehensive exploration, 

beginning with an introduction to python, this 

will act as a foundation for our understanding of 

AI and ML in the following section where we 

explore its key components and principles.Our 

focus however will remain on python as we 

navigate through the myriad of libraries 

dedicated for AI and ML. From popular libraries 

like TensorFlow, Pytorch, Keras to recent ones 

like Albi, Tianshou and River. We will dissect 

these libraries, highlighting their unique 

capabilities and applications that empower 

developers and data scientists to unlock the fun 

potential of AI and ML. 

 Beyond theory and frameworks, we venture 

into real world applications that leverage the 

prowess of AI and ML with python. From 

healthcare and finance to image recognition and 

natural language processing demonstrating how 

AI and ML algorithms enhance efficiency, 

accuracy and innovation.Therefore, this paper 

serves as a comprehensive guide to the fusion of 

python with AI and ML shedding light on the 

core libraries, their functionalities and their 

applications, hoping to instil a deep appreciation 

for the dynamic duo of python and AIML, and 

inspire further innovation in this ever-evolving 

field. 

RESEARCH ARTICLE         OPEN ACCESS 
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II. PYTHON 

 Python is a high-level programming 

language known for its versatility, simplicity and 

readability. It was created by Goidovon Rossum 

with the vision of creating a language that 

prioritizes readability and ease of use. 

Discovered in 1991, it is a powerful, procedural, 

object-oriented, and functional programming 

language. The logo of python is shown in figure-

1.Due to its wide applications, it has steadily 

grown to gain immense popularity in fields like 

development and data science [2] as shown in 

figure-2. Python also has a thriving community 

that contributes to its growth and development. 

The Python Package Index (PyPI) hosts a 

plethora of third-party libraries and frameworks, 

always updating Python’s capabilities. 

 

 

Figure1.Logo of Python [3] 

 

 

 
Figure2.Popularity of Python as preferred language to code in[4]. 

 It is also an ideal choice for both beginners 
and experienced programmers thanks to its clear 
and concise syntax as evident in figure-5. 

Figure3. C program to add two numbers [5]. 

Figure4. Java code to add two numbers[5]. 

Figure5. Python code to add two numbers[5]. 

A. WORKING 

Python codes are written in a text editor or an 

integrated development environment (IDE) and 

is typically saved in files with a “.py” extension. 

It is an interpreted language where the code is 

compiled into bytecode, which is a lower-level 

representation of the code and is stored with a 

“.py” extension. This compilation happens 

automatically when you run a python script. 

When the python script or program is run the 

interpreter translates the byte code into machine 

code and executes it line by line [6]. The 

working of python is shown in figure-6. 
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Figure6. Working of Python 

B. CHARACTERISTICS of PYTHON 

• Python is easier to learn with a straight forward 

syntax and being much the same as English 

language. 

 

• It doesn’t require the use of semi

curly-bracket as the indentation itself defines 

the code block. 

 

• It is a dynamically typed language i.e., there is 

no need to specify variable types explicitly. The 

interpreter determines the types if the variable at 

runtime suppose an integer value of 5 is 

assigned to x, then just x=5 is used to declare 

the variable and not int x=25. 

 

• It also boasts of a vast range of libraries for 

various fields such as scripting, web 

development and machine learning. Djan yo, 

flask and pyramids are the popular frameworks 

for python. While Tensor flow, Numpy and 

Pytorch are some popular choices for machine 

learning. 

 

• Python with another functionality also provides 

GUI programming facilities allowing for code 

to be written in such a way that user interface 

for any application can be created easily by just 

importing libraries like Tkinter, Flexx, Data, 

CEF Python etc. 

 

• Python is a multi-paradigm programming 

language and therefore supports object

style where codes are encapsulated within 

objects. Therefore, everything written in python 

is in the form of classes and objects [

 

C. TOP 

TECHNOLOGICALCOMPANIESUSING

• Google: Python is one of the primary languages 

used by Google’s data division. It is heavily 

utilized in many apps and is given priority 

support. Google employees are among the 

major contributors to python and they actively 

use, support and promote the language and 
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COMPANIESUSINGPYTHON 

Python is one of the primary languages 

used by Google’s data division. It is heavily 

utilized in many apps and is given priority 

support. Google employees are among the 

major contributors to python and they actively 

the language and 

often sponsors PyCon and other python 

conferences [8]. The logo of 

figure-7. 

 

Figure7.Logo of Google

 

 

• YouTube: YouTube serves as one example 

which uses python for managing website 

designs managing videos, viewing videos, 

gaining access to canonical data and numerous 

other functions [8].The logo of YouTube is 

shown in figure-8. 

Figure8. Logo of YouTube

 

• Netflix: Python is the primary language used by 

Netflix. Python is used across the whole content 

lifecycle, from selecting which content to find 

to managing the content delivery 

that provides the finished movie to more than 

148 million users [8].The logo of Netflix is 

shown in figure-9. 

 

Volume 6 Issue 6, Nov- Dec 2023 

Available at www.ijsred.com 

Page 839 

often sponsors PyCon and other python 

logo of Google is shown in 

 
.Logo of Google[9]. 

YouTube serves as one example 

which uses python for managing website 

designs managing videos, viewing videos, 

gaining access to canonical data and numerous 

The logo of YouTube is 

 
. Logo of YouTube[10]. 

Python is the primary language used by 

Netflix. Python is used across the whole content 

lifecycle, from selecting which content to find 

delivery network (CDN) 

that provides the finished movie to more than 

The logo of Netflix is 

 



International Journal of Scientific Research and Engineering Development

©IJSRED: All Rights are Reserved

Figure9.Logo of Netflix[11]. 

• Facebook/Instagram: Python is Facebook’s 

and Instagram’s primary programming language, 

particularly in AI and data science. For instance, 

python is used by the Facebook oculus 

create virtual reality (VR) hardware and 

software [8].The logo of Instagram is shown in 

figure-10. 

 

Figure10.Logo of Instagram[12]

 

• NASA: A significant portion of NASA’s 

software is open source and uses python for 

data and image processing related to spatialdata. 

You can check out many pythonprograms at 

code.nasa.gov [8].The logo of NASA is shown 

in figure-11 

 

Figure11.Logo of NASA [13].

 

• PayPal: The whole IT architecture of PayPal is 

managed with python. The primary 

programming language used by their brain free 

SDK for express checkout integration and other 

APIs is python. Also, a sizeable quantity of 

python code and kits are accessible

theirwebsite [8].The logo of paypal is shown in 

figure-12 
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III. ARTIFICIAL INTELLIGENCE

Intelligence is defined as the ability to 

understand and learn things while Artificial 

Intelligence is defined as a subfield of computer 

science emphasizing on designing computer 

programs and machines capable of performing 

tasks which mimic human intelligent behavior 

such as recognition, judgement, thinking, 

reasoning, learning etc. To performing tasks that 

are natural to humans such as natural lan

understanding, decision making, speech 

comprehension, image recognition [15].

 
A. Categories of Machine Learning

 

• Narrow AI:This type of AI is designed to 

perform specifications or solve particular 

problems. It operates within a limited domain 

and doesn’t possess general intelligence. For 

example, Siri Chatbot. Python is easier to learn 

with a straight forward syntax and being much 

the same as English language.

 

• General AI: General AI, also known as 

Artificial General Intelligence, is a theoretical 

concept of AI that possess human

abilities and can understand learn and apply 

knowledge in a wide-range of tasks. AGI is not 

yet realised and remains as object of ongoing 

research. 

 

• Machine Language: It is a subfield of AI

shown in figure-13 that focuses on developing 

algorithms and models that enable machines to 

learn from data and make predictions or 

decision trees based on data and is widely used 

in recognition and recommendation system.
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• Deep Learning: Deep learning is a subset of 

machine language that uses artificial neural 

network inspired by the structure of human 

brain to solve complex problems. It has been 

particularly successful in tasks such as image 

and speech recognition. 

Figure13. ML as a subset of AI [16]. 

 

B. CHARACTERISTICS of AI 

• AI is data driven: It relies on data for learning, 
decision making and improving its performance 
in various tasks. The more relevant and high
quality data the AI system has access to the 
better it can perform. 

• AI is Self-learning: AI systems can learn and 

improve their performance without explicit 

human intervention. These AI systems typically 

employ machine learning techniques to adapt 

and refine over time. 

• AI can respond in real time:

Intelligence can think and react to circumstances 

in real-time by using neural network to deepen 

data analysis. 

• AI reaches very high accuracy: 

networks enable AI to operate with extremely 

high precision. This capability has helped with 

the AI application’s ability to diagnose 

conditions like cancer[17]. 

IV. MACHINE LANGAUGE(ML)

 Machine Learning is a subset of artificial 
intelligencethat focuses on the development of 
algorithms and models that enable computers 
to learn from and make predictions or 
decisions based on data. In machine learning, 
the system doesn’t rely on explicit 
programming instructions instead it learns 
from patterns and information contained in the 
data[18].Figure-14 illustrates the different 
categories of machine learning. 
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A. CATEGORIESof MACHINE L

• Supervised learning: It is a 
learning where an algorithm learns from labelled 
training data to make prediction or decisions 
without human intervention. In supervised 
learning the algorithm is “supervised”,
sense that it learns to map input data to a known 
labelled output. The primary goal is to get the 
machine to learn mapping input features to a 
target output. 

• Unsupervised learning: In this category of 
machine learning, an algorithm is trained on data 
without explicit supervision. Instead, the 
algorithm explores the data’s inherent structure 
and patterns on its own. 

• Reinforcement learning: It is a type of machine 

learning where an agent learns to make sequence 

of decisions by interacting with an environment. 

The agent’s objective is to maximise a 

cumulative reward signal overtime by selecting 

actions that lead to favourable outcomes. 

Reinforcement learning is inspired by 

behavioural psychology and is used to solve 

problems that involved decision

sequential actions[19]. 

Figure14.  Different categories of Machine Learning Algorithms

V. PYTHON LIBRARIES 

 Libraries are essentially a bunch of pre

written code and functions that pr

build upon to perform common tasks or access 

specific functionality without having to write the 

code from scratch. This significantly increases 

the development process and reduce the 

likelihood of errors. Many libraries follow 
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established standards and best practices, which 

helps maintain consistency as well as ensures the 

code is reliable and well-tested [20]. 

 

 
 

A. POPULAR LIBRARIES for AI and ML 

PROJECTS 

 TensorFlow:One of the popular and free 
open-source libraries for machine learning in 
python. It mainly focuses on training and 
inferring deep neural networks. The multi-
dimensional arrays known as Tensors, which 
allow it to perform multiple operations on a 
particular input. Also, Tensor Board a feature of 
Tensor flow helps you to visualise graphs and 
learn the models. Another powerful tool is 
Graph dashboard, which give a quick view of 
the model’s design and structure. Further the 
APIs of Tensor flow is hierarchically arranged 
and low-level API’s act as a foundation on 
which high-level APIs are built[21]. 

 SciKit-Learn:Learning Python libraries 
offers a variety of supervised and unsupervised 
learning algorithms through a compatible 
interface. It uses a variety a technique, 
including K-means density based spatial 
clustering of application with noise (DBSCN), 
support vector machines, decision trees, naive 
Bayes, random forests and regression with 
support vector machine to come up with 
effective algorithm. Moreover, it communicates 
with Numpy and SciPy, two python numerical 
libraries for numerical related applications. 
Similarly, the SciKit-image library provides a 
collection of image processing techniques, that 
covers segmentation, analysis, filtering, feature 
recognition in images, colour space, 
manipulation and morphology [22]. 

 Keras: It is a powerful open-source library 
for building and turning neural network which 
can be used effectively for various machine 
learning tasks. Known for its user-friendly high-
level API, Keras allows you to create models by 
stacking various layers together and can also 
run on top of several deep learning frameworks 
including Tensor flows, Theano and CNTK 

recently Keras has been tightly integrated with 
Tensor flow and is referred as “tf. keras”[23]. 

 Numpy: A Math python library called 

Numpy is a library for processing massive 

multi-dimensional arrays and matrices, with the 

aid of an extensive set of advanced 

mathematical functions. It also facilitates 

effective and efficient calculation. It has proven 

to be useful for scientific computation with 

python in machine learning and artificial 

intelligence. In a similar when it provides a 

comprehensive N-dimensional array 

interference and a linear algebra function that 

are orders of magnitude quicker and more 

memory efficient than other python lists, and 

therefore is a crucial library for simulation and 

machine learning [24]. 
  

 SciPy: Based on python NumPy extension. 

SciPy is an open-source python library which is 

used to solve math, science, engineering and 

technical problems. Allowing for manipulation 

as well as visualization of data by making use 

of wide range of python command. It also 

provides specialized tools for array computing 

[25]. 

 
B. NEW PYTHON LIBRARIES for AI and ML 

 Albi: It is a python library designed for 

explaining machine learning models, which 

provides a framework for model interpretation 

and understanding. It particularly focuses on 

generating explanations for individual 

predictions and therefore the library provides 

various techniques and tools to help users gain 

insights into how their machine learning model 

takes decision and makes prediction. Albi is 

not tied to a specific type of machine learning 

model and can be used to explain various 

machine learning models like deep neural 

networks, decision trees, random forest and 

more. It provides wide range of explanation 

methods which include features like feature 

attribution, counter factual generation and 

adversarial attacks and helps uses understand 

the most influential features as input 
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components of a given prediction, which can 

be vital for understanding the inner workings of 

a model and making it more interpretable. 

Another important feature is that the Albi 

supports the generation of counterfactual 

explanations which is especially useful for 

understanding the conditions under which a 

model might change its output. It also provides 

tools to visualize and present explanations in a 

dear and intuitive manner. Further Albi can be 

integrated with popular machine learning 

frameworks like tensor flow and Pytorch 

increasing its compatibility and making it 

easier to use [26]. 
 

 River: It is a python library designed for 
machine learning with specific focus on 
streaming data with machine learning 
framework that provides tools and algorithms 
for efficiently handling data streams. This 
makes it suitable for real-time and online 
learning scenarios where data continuously 
flows in and updates need to be made on the fly. 
It is designed as a online machine learning 
where models are updated continuously as new 
data arrives. It allows you to train models on 
data streams and adapt to changing patterns 
over time which means it focuses on 
incremental learning where the model is 
updated continuously as new data arrives. This 
makes it memory-efficient and well-suited for 
streaming data. Further it supports active 
learning where the model itself decides which 
data points to label using techniques like model 
evaluation. River is highly flexible and 
customisable which is very valuable when 
adapting machine learning models to specific 
use cases and domains. Further River has an 
active community and continuously being 
developed and improved [27]. 

 
 Tianshou: It is an open-source deep 

reinforcement learning (DRL) library 

developed by the Tencent AI lab. It is designed 

to provide a highly modular and flexible 

framework for building and experimenting with 

various DRL algorithms written in python and 

built on top of Pytorch. Tianshou is structured 

in such a way that it allows users to easily users 

to easily mix and match components to create 

custom reinforcement learning pipelines. It 

does so by providing a range of pre-

implemented components such as different 

algorithms, models and exploration strategies 

that can be combined and extended to suit 

various tasks. Tianshou supports both single-

agent and multi-agent reinforcement learning 

and uses popular DRL algorithms like DQN, 

ASC, PPO and more. It can be used for tasks 

like continuous control, discrete action games. 

Tianshou is often used by researchers and 

practitioners to conduct experiments, develop 

and test new reinforcement learning algorithms 

and adapt existing algorithms to specific 

problem domains. It’s modular design and 

extensive documentation make it a valuable 

tool for deep reinforcement learning [28]. 

  
 Pandas: One of the most potent python 

libraries for data manipulation, analysis and 

cleaning is called Pandas. It facilitates the 

import, analysis and visualization of data by 

working with rational and labelled data. It is a 

library for data analysis is that offers an 

extensive range of tools for working with high-

level data structures. Pandas come with built-in 

features for grouping, filtering and merging 

data in accordance with time-series 

functionally [29]. 

  
 PYML: ‘PYML’ as associated with the Penn 

machine learning project is a python library 

designed for machine learning research and 

experimentation. It offers a collection of 

machine learning algorithms for classification, 

regression and more with specified focus on 

support vector machine. PYML also includes 

utilities for data preprocessing and feature 

engineering offering a range of evaluation 

metrics to assess the performance of machine 

learning models, such as accuracy, precision, 

recall, F1 score. It may also include Hyper-

parameter optimization for further tuning and 

optimization of machine learning model [30]. 
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VI. APPLICATIONS 

• Face-detection and recognition:It 
popular application of artificial intelligence 
technology. It is the process of identifying a 
person by mapping facial features by using 
various methods as shown in the figure
this project python programming language has 
been used along with Open CV library and 
machine learning library for reliable real
face detection and recognition. The computer 
vision is a python library havi
features and advanced capabilities such as 
face tracking, face detection, face recognition, 
Kalman filtering and many multi
frameworks that supports windows, Linux and 
mac operating systems enhancing the 
applicability across multiple platforms

Figure15. Face detection using Open CV

• Clustering-It is a type of unsupervised approach 
that is frequently utilized in various fields for 
statistical data analysis clustering. Typically 
involving breaking up a collection of 
observations into smaller groups or clusters, so 
that observations within the same clusters are 
similar to each other and observations outside 
of the same cluster are distinct. Thus, grouping 
data accordingly by similarity and diversity. In 
this project to generate two-dimensional data 
set that contained four blobs, as shown in 
figure-16 Thus, successfully demonstrating 
method of clustering data using python and its 
libraries[15]. 

Research and Engineering Development-– Volume 6 Issue 6, Nov

 Available at 

©IJSRED: All Rights are Reserved 

It is the most 
popular application of artificial intelligence 
technology. It is the process of identifying a 
person by mapping facial features by using 

as shown in the figure-15. In 
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face tracking, face detection, face recognition, 
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dimensional data 
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Thus, successfully demonstrating 
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Figure16. Data Clustering

• Drug-target predictions:The task of predicting 
the interactions between drugs and targets
example of which is shown in 
key role in the process of drug discovery. 
Therefore, a python package and PyDPI was 
developed. It is based on Random Forest and 
integrates Proteochemometrics, bioinfo
and chemo genomics for PTI prediction using a 
framework involving the selection of 
molecular features and predefined dictionaries 
for classification[31] 

Figure17.Drug-Target interactions

VII. CONCLUSION 

This review paper has illuminated the pivotal 
role of python libraries in the realm of artificial 
intelligence and machine learning. The adoption 
of python as the language of choice for AI and 
ML development has catalysed innovation and 
advancements in various industries. This review 
paper has emphasized the significance of key 
python libraries such as Tensor flow, Pytorch, a 
kit-learn and Keras has revealed the diversity of 
tools available for AI and ML. These libraries 
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role of python libraries in the realm of artificial 
intelligence and machine learning. The adoption 
of python as the language of choice for AI and 
ML development has catalysed innovation and 

ious industries. This review 
paper has emphasized the significance of key 
python libraries such as Tensor flow, Pytorch, a 

learn and Keras has revealed the diversity of 
tools available for AI and ML. These libraries 
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give the ease and flexibility of implementing 
complex models, experimenting with machine 
learning algorithms and address a diverse set of 
problems. The paper also delved into applications 
of python libraries after demonstrating how 
implementation of AI and ML using python has 
various real-world efficacies using facial 
recognition, data clustering and Drug-target 
interaction as examples. In essence, this review 
paper serves as a comprehensive guide for 
researchers, practitioners and enthusiasts in the 
field of AI and ML it provides a understanding of 
python libraries essential for AI and ML 
development. While also shedding light on their 
practical applications As the AI and ML domain 
continues to develop, the significance of python 
libraries is also going to increase and the 
applications arising out of it are sure to further 
push the boundaries of what is possible. 
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