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ABSTRACT 

The application of “machine learning” and 

“artificial intelligence” has become popular within 

the last decade. Both terms are frequently used in 

science and media, sometimes interchangeably, 

sometimes with different meanings. In this work, we 

aim to clarify the relationship between these terms 

and, in particular, to specify the contribution of 

machine learning to artificial intelligence. We 

review relevant literature and present a conceptual 

framework which clarifies the role of machine 

learning to build (artificial) intelligent agents. 

Hence, we seek to provide more terminological 

clarity and a starting point for (interdisciplinary) 

discussions and future research. The advancements  

in  AI  have  been  fueled  by  significant  

improvements  in  computing  power,  data 

availability, and algorithmic developments, 

enabling machines to perform complex tasks  and  

learn from vast datasets. This article covers major 

areas of AI advancement, including machine 

learning, natural language processing, computer 

vision, robotics, and AI ethics. As AI's impact on 

society and the economy becomes increasingly 

pronounced, it is essential to understand the 

potential of AI for innovation and progress while 

addressing its challenges to harness its full potential 

for the greater good. 
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INTRODUCTION 

The synthesis, characterisation, and 

manipulation of materials at the atomic, 

molecular, and macroscopic levels are all 

aspects of the complicated and diverse area 

known as materials processing. The success 

of many industries, including electronics, 

energy, healthcare, and transportation, 

depends on the creation of sophisticated 

materials with specialized features. The 

significant variability in material 

characteristics and the complex interactions 

between processing parameters and product 

attributes make designing and optimizing 

materials processing systems difficult. The 

advent of machine learning (ML) and 

artificial intelligence (AI) in recent years 

has opened up new possibilities for 

addressing some of the difficulties related 

to materials processing. Data-driven 

methodologies like machine learning (ML) 

and artificial intelligence (AI) use statistical 

and computational methods to find trends, 

anticipate the future, and speed up decision-

making. These methods have already 

shown promising outcomes in several 

industries, including robotics, computer 

vision, and natural language processing. 

The possible effects of these technologies 

on the processing of materials are still being 

studied. The development, design, and 

production of materials might be 

completely changed by integrating ML and 

AI into the process. These technologies 

may be used, in example, to create novel 

materials with specific qualities, increase 

the efficiency and quality of manufacturing 

processes, and shorten the time and expense 

involved in material creation. Additionally, 

new processing methods and machinery 

that are better suited to the materials being 

processed may be developed because of the 
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use of ML and AI. Despite the potential 

advantages of ML and AI in material 

processing, there are still several issues that 

need to be resolved. These include the 

selection and improvement of algorithms, 

the availability and calibre of data, and the 

interpretation of outcomes. A thorough 

knowledge of the interactions between 

processing conditions and material 

characteristics is also necessary for the 

implementation of these technologies in the 

processing of materials. This involves 

cooperation between materials scientists, 

computer scientists, and engineers.ML and 

AI techniques can be broadly classified into 

three categories: supervised learning, 

unsupervised learning, and reinforcement 

learning. In supervised learning, a model is 

trained using labeled data to make 

predictions or classify new data. 

Unsupervised learning involves finding 

patterns and structure in unlabeled data. 

Reinforcement learning involves learning 

by trial and error, where an agent learns to 

take actions that maximize a reward signal. 

The potential applications of ML and AI in 

materials processing are numerous. ML and 

AI can be used to develop predictive 

models of material properties based on 

processing conditions, which can be used to 

optimize processing conditions to achieve 

desired properties. Additionally, ML and 

AI can be used to design new materials with 

desired properties, optimize manufacturing 

processes to reduce waste and improve 

efficiency, and reduce the time and cost 

associated with materials development. 

This study gives a broad review of the 

advantages and disadvantages of using ML 

and AI to advanced materials processing.  

LITERATURE REVIEW 

Meet Ashokkumar Joshi [2024] Artificial  

Intelligence  (AI)  has  undergone  

remarkable  progress  in  recent  years,  

revolutionizing diverse  industries  and  

aspects  of  human  life.  This  article  

explores  the  rapid  evolution  of  AI 

technology,  discussing  key  

breakthroughs,  challenges,  and  the  

implications  of  its  growth.  The 

advancements  in  AI  have  been  fueled  by  

significant  improvements  in  computing  

power,  data availability, and algorithmic 

developments, enabling machines to 

perform complex tasks  and  learn from vast 

datasets. This article covers major areas of 

AI advancement, including machine 

learning, natural language processing, 

computer vision, robotics, and AI ethics.  It  

analyzes  the  potential benefits and risks of 

AI development, showcasing how AI has 

achieved human-level performance in 

various  domains,  such  as  language  

understanding,  image  recognition,  and  

game-playing. 

Jasmin Praful Bharadiya [2023] Machine 

Learning (ML) has emerged as a 

transformative force in the field of Business 

Intelligence (BI), revolutionizing the way 

organizations extract insights from vast 

amounts of data. This abstract explores the 

role of ML in transforming BI and its 

impact on decision-making processes. ML 

enables efficient data collection and 

preparation through integration, cleaning, 

and feature engineering. Predictive 

analytics powered by ML facilitates 

forecasting, customer segmentation, 

demand prediction, and churn analysis. 

ML's anomaly detection capabilities 

identify outliers, fraud, and operational 

anomalies. Natural Language Processing 

(NLP) empowers sentiment analysis, text 

mining, and chatbots for enhanced 

customer support. Recommendation 

systems provide personalized suggestions 
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using ML techniques like collaborative and 

content-based filtering. Once the data is 

prepared, it is subjected to analysis using 

various techniques and algorithms. ML-

driven data visualization and reporting 

enable interactive dashboards and real-time 

monitoring. 

Bhagyashali Vikram Jadhav [2022] 

Artificial Intelligence has been growing in 

all the technologically relevant fields but 

it's also spreading within the areas where 

nobody had imagined it to be. This may 

sound sort of a progress but it is often 

equally disruptive in future. It is believed 

that AI may be a very sensitive issue and if 

not handled with care, it could find itself 

imparting ‘Super intelligence’ to machines 

which might make them even more 

intelligent than humans. Machine learning 

is one among the foremost exciting recent 

technologies in AI. Learning algorithms in 

many applications that we make use of 

daily. Every time a web search engine like 

Google or Bing is used to search the 

internet, one of the reasons that works so 

well is because a learning algorithm, one 

implemented by Google or Microsoft, has 

learned how to rank web pages. Every time 

Facebook is employed and it recognizes 

friends' photos, that's also machine 

learning. 

Aquiles Farias [2021] his paper discusses 

the impact of the rapid adoption of artificial 

intelligence (AI) and machine learning 

(ML) in the financial sector. It highlights 

the benefits these technologies bring in 

terms of financial deepening and efficiency, 

while raising concerns about its potential in 

widening the digital divide between 

advanced and developing economies. The 

paper advances the discussion on the 

impact of this technology by distilling and 

categorizing the unique risks that it could 

pose to the integrity and stability of the 

financial system, policy challenges, and 

potential regulatory approaches. The 

evolving nature of this technology and its 

application in finance means that the full 

extent of its strengths and weaknesses is yet 

to be fully understood. Given the risk of 

unexpected pitfalls, countries will need to 

strengthen prudential oversight. 

Machine Learning 

Machine Learning is a process to provide 

the computers the ability to learn by using 

data and experience like a human being. 

Machine learning algorithms use historical 

data as input to predict new output values. 

It is used to create models that can train 

themselves to improve and identify 

different patterns to solve the new problems 

based on historical data. Machine learning 

provides enterprises the insights regarding 

customer behaviour, business operational 

patterns and also supports to develop new 

products. Machine learning is playing key 

role for today's technology and business 

world. It is growing very rapidly day by 

day. 

Applications of Machine Learning 

A large amount of real time data is available 

in business. It is very difficult to get 

information from these large amounts of 

data. Decision makers need accurate data 

and information to take informed and right 

decisions for the growth of the businesses. 

More than 80% of the businesses adopted 

machine learning and AI. There is rapid rise 

in their returns on investment (ROI). 

Machine learning helps to the decision 

makers for right decisions in timely 

manner. 

Artificial Intelligence 

AI is the simulation of human intelligence 

processes by machines, especially 

computer systems. AI is used on large 
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amount of training data to do analysis for 

correlations and pattern recognition. AI 

systems use these patterns for the 

predictions regarding future. AI is 

important for business to get insights for 

their operations for decision making. It has 

helped to explore the business for getting 

new opportunities. From past few years, 

Artificial Intelligence, Big Data, Business 

Intelligence and Machine Learning are 

most popular technologies among the web 

users. 

Evolution Of AI And Machine Learning 

AI is a broad discipline that aims to 

understand and design systems that display 

properties of intelligence– emblematic of 

which is the ability to learn: to derive 

knowledge from data.. The recent explosion 

in progress in this field is attributable to a 

subset of AI – machine learning and one 

family of techniques in particular, deep 

learning, where computers are programmed 

to learn associations based on large 

quantities of raw data such as the pixels of 

digital images. Deep learning systems have 

been applied extensively and set new 

benchmarks in areas of the economy where 

high quality digital data are plentiful and 

there is a strong economic incentive to 

automate prediction tasks. 

Challenges of Ml and AI 

Despite the potential benefits of using ML 

and AI in materials processing, several 

challenges must be addressed to enable 

successful adoption of these technologies. 

ML and AI techniques require large 

amounts of data to be effective, and the 

quality of the data can significantly impact 

the accuracy of the models. In materials 

processing, obtaining high-quality data can 

be challenging due to the complexity and 

variability of the systems being studied. For 

example, data collected from different 

instruments or sources may have different 

formats and levels of accuracy, making it 

difficult to combine and analyze them. 

METHODOLOGY 

In the commercial sector, machine learning 

Artificial Intelligence and decision-making 

are becoming increasingly important. 

Artificial Intelligence solutions may give 

companies a competitive edge by 

enhancing customers' perceptions of and 

interaction with digital strategy-based 

applications. Innovation aspects geared 

towards the social cognitive capacities of 

the AI age will be provided through 

entrepreneurial intention through the 

production of new goods. The final result is 

frequently that fighting and mental training 

should prioritise safeguarding the advent 

machine learning of Artificial Intelligence 

to create innovative products and suppliers. 

Businesses can profit from integrating next-

generation Artificial Intelligence 

technology if they have a clear electronic 

Internet business plan that includes their 

goals, efficiency, and legal framework. 

RESULTS 

The modern business paradigm is altered by 

artificial intelligence. Many businesses can 

improve their efficacy and efficiency by 

using machine learning Artificial 

Intelligence, but doing so comes at a cost of 

spending a large sum of money to ensure 

that all of the infrastructure required for 

such a system to operate normally is in 

place. Each organisation must also undergo 

a digital Transformation that affects how 

some organisational departments work in 

order to use Artificial Intelligence. 

Moreover, digital transformation refers to 

the conversion of the conventional business 

model to a virtual system, such as the cloud. 

Because AI systems may be used for a 

variety of analyses as well as decision 
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support, they can have a substantial 

influence on how well organisations 

function. The organization's quality 

management is built on a decision-making 

process relying on the facts that are 

documented. The efficiency of AI decision 

making tools is shown in Fig. 1, 2, and 

Table I. 

 
Fig. 1. Using Artificial Intelligence 

technologies effectively in business 

decision-making 

 
Fig. 2. Using Artificial Intelligence 

Technologies in business decision-

making 

 

 

 

 

Table 1. Using Artificial Intelligence 

Technologies Effectively In Business 

Decision Making 

 
The results demonstrate that Artificial 

Intelligence may assist, replace for, or 

enhance human decision-making when 

formulating marketing plans. It specifically 

serves to highlight the prospect of a 

successful collaboration among 

management and machines. Moreover, 

organisational management may model 

how a potential action would affect various 

organisational segments due to the 

predictive modeling that AI is capable of 

performing. AI can be applied to risk 

management as well as risk assessment, 

which also falls under the needs of the 

system for quality management, when it 

comes to quality management. Customer 

relations are among the most crucial 

capabilities an AI can have. Customer focus 

is one of the guiding principles of ISO 

9001:2015, therefore AI may be utilised in 

sales and marketing to gather various types 

of customer related data. Such information 

may be analysed, and the results of that 

analysis can be applied to better the goods 

and service that the business provides and 

in which it participates. As a result of the AI 

system's ability to respond to nearly all 

client inquiries soon after they are asked, 

employing Artificial Intelligence in sales 

and marketing can boost customers' 

satisfaction. The AI system's most 

mailto:anveshanaindia@gmail.com
http://www.anveshanaindia.com/


AIJREAS                 VOLUME 9,  ISSUE 9 (2024, SEP)                      (ISSN-2455-6300)ONLINE 

Anveshana’s International Journal of Research in Engineering and Applied Sciences 

 

 

Anveshana’s International Journal of Research in Engineering and Applied Sciences 
EMAILID:anveshanaindia@gmail.com,WEBSITE:www.anveshanaindia.com 

6 

significant capability is its ability to 

compile all customer inquiries and do 

analysis, enabling the company to build 

organisational knowledge that can be used 

to future problem-solving or product and 

service enhancement. Apart from that, AI 

may be applied to nonconformities to solve 

certain issues based on the information that 

has been accumulated about how to do so. 

AI is able to apply several learning 

methods, like deep learning, machine 

learning, etc., making this feasible. 

 

CONCLUSION 

The  advancement  of  Artificial  

Intelligence  has  reshaped  various  aspects  

of  society,  offering unprecedented  

opportunities  and  challenges.  From  the  

rapid  evolution  of  machine  learning  and 

natural language  processing  to  the  

development  of  intelligent  robots,  AI  

technologies  continue  to redefine our 

capabilities and interactions with 

technology. However, ethical 

considerations, such as bias,  privacy,  and  

transparency,  must  be  at  the  forefront  of  

AI  development  to  ensure  that  its benefits 

are maximized  while its  risks  are 

mitigated.  In conclusion, the continuous 

progress of AI will undoubtedly bring about 

further transformative changes in the years 

to come. It is essential for researchers, 

policymakers, and society as a whole to 

work collaboratively to steer AI 

advancements responsibly and ethically, 

harnessing the potential of AI for the 

greater good. 
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