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Abstract: Present era is Artificial Intelligence (AI) era. A lot of Machines today mimics human beings. A social person 

is facilitated from pattern recognition to language understanding, speech recognition, and even visual perception. At its 

core, AI combines data, algorithms, and computational power to mimic cognitive functions, enabling machines to learn 

from experience and adapt to new situations without explicit programming. A large number of Machine Learning (ML) 

Frameworks and natural language processing (NLP) tools exist which supports scientists of different disciplines. This 

paper aims to provide insight to young researchers about the famous facilities that exist today in terms of ML Frameworks 

and NLP tools in technology. It also provides a look for future challenges in this field. 
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1. INTRODUCTION 

 

Nowadays, the major progressive disciplines of AI include Machine Learning and Natural Language Processing. Machine 

learning (ML) is a branch of artificial intelligence (AI) that focuses on the development of algorithms that allow 

computers to learn from data, make decisions, and improve over time without being explicitly programmed (Marrone 

etal(2024)). 

 

1.1. Types of Machine Learning: 

 

Supervised Learning: The model required training on labeled data, which include input data is paired with the correct 

output. The supervised algorithms need to learn to map the input to the correct output. Examples include classification 

(e.g., spam detection) and regression (e.g., predicting house prices). 
 

 

Unsupervised Learning: The model works with unlabeled data, which include only input data. Algorithm works by 

looking for patterns or structures in the data. Common techniques include clustering (e.g., customer segmentation) and 

dimensionality reduction (e.g., PCA). 
 

 

Semi-supervised Learning: Combines both labeled and unlabeled data, typically using a small amount of labeled data 

with a large amount of unlabeled data to improve learning accuracy. 
 
 

Reinforcement Learning: It needs an agent who learns by interacting with an environment, receiving feedback through 

rewards or penalties based on its actions. It is often used in robotics, gaming, and autonomous systems. 

 

1.2 NLP: 

  

Natural Language Processing (NLP) is a field of artificial intelligence (AI) focused on the interaction between computers 

and human language (Chowdhary (2020)). It involves using algorithms to process, understand, and generate human 

language, enabling machines to perform tasks like translation, summarization, sentiment analysis, and more. NLP is a 

rapidly evolving field with many exciting applications across industries like healthcare, finance, entertainment, and 

customer service. 
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Fig.1 Word Cloud for the keywords of the selected research items 

 

The next Section discusses the famous ML Frameworks and third section highlights the major NLP tools for research. 
 

2. MACHINE LEARNING FRAMEWORKS 
 

This section describes the mostly used frameworks for implementation of ML algorithms along with their characteristics 

and major applications. These frameworks serve for industry applications, healthcare, business applications to emerging 

research approaches. The major platforms include TensorFlow, PyTorch, Keras and SciKit-Learn. 
 

Table 1.1 ML Frameworks 
 

S. 

No. 

Author and 

year 

Framework Description Keywords Applications 

1. Pang et. al 

(2019) 

TensorFlow An open-source 

framework 

developed by 

Google, widely 

used for deep  

learning and neural 

network tasks.  

Designed to 

support large-scale 

machine 

  learning projects. 

- Supports low-level and 

high-level APIs 

-  Operates across CPUs, 

GPUs, and TPUs 

-  Includes TensorBoard 

for real-time model 

monitoring 

-  Scalable for a variety of 

applications like image 

recognition, NLP, and 

  time-series analysis. 

 

Industries 

requiring high-

performance AI 

solutions, large-

scale  machine 

learning projects. 

2. Imambi 

et.al(2021) 

PyTorch A framework 

created by 

- Dynamic computation 

graphs 

Academic 

research, 
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Facebook offering 

dynamic 

computation 

  graphs, making it 

intuitive and user-

friendly, especially 

for research and 

  experimentation. 

-   Pythonic and easy to 

debug 

-  Supports deep learning 

and reinforcement learning 

-  Integration with 

TorchScript for 

deployment 

-  Active community 

support 

 

experimentation, 

and production 

applications. 

3. Bisong 

(2019) 

Scikit-learn A Python library 

designed for 

traditional machine 

learning tasks such 

as regression, 

classification, 

clustering, and 

dimensionality 

reduction 

-  Tools for preprocessing, 

feature selection, and 

model validation 

- User-friendly interface 

-  Handles smaller datasets 

efficiently 

-   Well-documented API. 

 

Projects focusing 

on classical 

machine learning 

methods and 

smaller datasets. 

4. Moolayil 

(2019) 

Keras A high-level API 

built on top of 

TensorFlow, 

designed to 

simplify 

  the process of 

building and 

training deep 

learning models. 

- Intuitive and user-

friendly interface 

-  Quick prototyping with 

minimal code 

-  Supports advanced 

functionalities like multi-

GPU training 

- Modular design for 

experimentation with 

architectures 

-Accesible for beginners 

Beginners, quick 

prototyping, and 

research requiring 

experimentation 

with architectures. 

 

                             

3. NATURAL LANGUAGE PROCESSING (NLP) TOOLS 
 

Natural Language Processing (NLP) (Kang et al. (2020)) is a subfield of artificial intelligence that focuses on enabling 

machines to understand, interpret, and generate human language. NLP tools are essential for a variety of applications, 

including machine translation, sentiment analysis, speech recognition, and chatbots. These tools help machines process 

vast amounts of unstructured textual data, making them capable of understanding context, sentiment, and meaning. Some 

of the most widely used NLP tools include NLTK, SpaCy, and GPT models such as GPT-3 and GPT-4. 
 

3.3.1 NLTK (Natural Language Toolkit) is one of the most popular and widely used Python libraries for NLP tasks. 

NLTK (Yogish et al. (2019)) offers a comprehensive set of tools and resources for text processing, enabling developers 

to perform a variety of tasks such as tokenization (splitting text into words or phrases), stemming (reducing words to 

their root form), and part-of-speech tagging (identifying grammatical components of sentences). NLTK provides access 

to corpora and lexical resources, which are crucial for tasks like word sense disambiguation and text classification. Its 

simple, easy-to-understand API (Ofoeda et al. (2019))  makes it a great choice for beginners in the NLP field. However, 

while NLTK is feature-rich, it is often slower than some other tools, making it less ideal for processing large datasets or 

real-time applications. 
 

3.3.2 SpaCy is another popular NLP library, but unlike NLTK, it is designed with a focus on efficiency and scalability, 

making it more suitable for production environments (Hu.et.al (2020)). SpaCy is built for performance and speed, which 

allows it to process large datasets quickly. It supports a wide range of advanced NLP tasks, such as named entity 

recognition (NER) (Baigang and Yi (2022)), which helps identify and classify entities like names, dates, and locations in 

text, and dependency parsing, which analyses the grammatical structure of a sentence. SpaCy’s syntax is also more 

streamlined and optimized for real-world applications, making it an excellent choice for developers working on complex 

NLP tasks that require high performance. Additionally, SpaCy offers pre-trained models for multiple languages and 

integrates easily with other machine learning tools, enhancing its flexibility for custom solutions. 
 

3.3.3 GPT (Generative Pre-trained Transformers) models (Yenduri et.al (2024)), including GPT-3 and GPT-4, 

represent a new era in NLP by providing state-of-the-art tools for generating human-like text, answering questions, 

summarizing content, and even holding conversations. These models are based on transformer architecture, which allows 
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them to process large amounts of text data and generate responses with remarkable fluency and accuracy. GPT models 

are pre-trained on massive datasets containing text from books, websites, and other sources, which allows them to learn 

the structure, nuances, and context of human language. As a result, GPT-3(Floridi and Chiriatti(2020)) and GPT-4(Katz 

et.al(2023)) can generate coherent and contextually relevant text, making them ideal for a variety of language-based 

tasks, such as text generation, translation, summarization, and conversational agents (chatbots)(Adamopoulou and 

Moussiades(2020)) . These models are often integrated into products and services that require advanced language 

capabilities, such as virtual assistants, content creation tools, and customer service automation. The power of GPT lies in 

its ability to adapt to a wide range of contexts and generate responses that mimic human conversational patterns. 
 

4. CONCLUSION 
 

The diverse types of NLP tools highlight the varying levels of sophistication in the field (Dwivedi et.al(2021)). From 

NLTK that excels at specific tasks to the theoretical potential of self-aware systems, each tool serves its own purpose and 

provides unique value. The tools used in AI development, including programming languages like Python, R, and Java, 

as well as machine learning frameworks such as TensorFlow and PyTorch, play an essential role in making AI systems 

more efficient, accessible, and scalable. As these tools evolve, they will continue to empower researchers and developers 

to push the boundaries of what AI can achieve. 
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