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I. INTRODUCTION 
Machine intelligence has arisen as a cutting-edge 
technology because it has the capability to transform and 
impact a diverse array of enterprises and aspects of our day-
to-day lives. AI has accomplished substantial advancement 
in recent times, from autonomous vehicles to performing 
tedious and routine activities for people. Among the factors 
that contributed to the development of AI are the fast 
development of autonomous machine learning techniques, 
computing power, and the accessibility of massive datasets 
available on the Web that facilitated training models to 
attain this level of the present condition of artificial 
intelligence. These developments opened the way for AI 
that contributes to the execution of daily tasks that assist 
individuals in accomplishing their routines [1]. 
 
 
Object-based programming is a crucial methodology in 
software engineering that has proven to be highly valuable 
in AI applications and is the main implementation. OOP is a 
software paradigm that packages information and functions 
into objects. OOP provides a robust architecture in building 
sophisticated systems. In the domain of artificial 
intelligence, OOP is employed to generate complex models 
which have the capability to analyze, acquire, and evaluate 
massive quantities of data.[1][3] 
 
 
In this article, we will examine the present condition of 
artificial intelligence (AI) and how object-oriented 
programming (OOP) is utilized in various AI applications. 
We will also explore the advantages of employing OOP in 
AI applications. By gaining understanding into the cutting-
edge advancements and future potentials of this dynamic 
domain, as well as the probable effect it can have on 
civilization, we can comprehend the convergence between 
AI and OOP. So, come along on this captivating expedition 
into the fascinating universes of AI and OOP![1][3] 

II. LITERATURE REVIEW 

A. Current state of Artificial intellegence  
Artificial Intelligence has experienced significant 
transformations and enhancements, leading to the present 
condition of AI in 2023. AI has advanced from a stage of 
limited data accessibility, computing capability, and 
algorithmic approaches in the past to a stage where it is now 
widely utilized in various sectors and domains, with 
immense advantages to mankind [1][3]. 

 
AI was formerly restricted to research labs and academic 
institutions, with few real-world applications. With limited 
data sources and volumes to train AI models, data 
availability was a significant impediment. Due to restricted 
hardware capabilities, computing power was likewise 
constrained, limiting both the quantity and complexity of AI 
models that could be generated. The bulk of algorithmic 
approaches were rule-based and taught systems that 
struggled to deal with complex and changing situations [1]. 
 
AI has is gradually becoming stronger. There are many 
amounts of data available, the source of which is social 
communication, sensors, and the Internet. This helps to 
develop increasingly accurate and powerful artificial 
intelligence models. Developments in processing capacity 
such as GPUs and TPUs and cloud computing have helped 
build smarter and more advanced artificial intelligence 
models, and algorithm techniques have evolved, with 
supervised or unsupervised learning and reinforcement 
learning that dominates the region, in addition to advanced 
deep learning approaches such as convolutional (CNNs) and 
recurrent (RNN) neural networks [1][2][4]. 
 
These AI advancements will give enormous benefits to 
humanity by 2023. One of the foremost advantages of 
automating dull and repetitive duties is that it frees up 
human capital for more complex and creative obligations. In 
sectors such as manufacturing, transportation, and customer 
service, AI-powered solutions have boosted productivity 
while lowering costs [3][5]. 
 
AI has made significant contributions to the healthcare 
sector in domains such as diagnostics, pharmaceutical 
advancement, and medicine. AI-driven systems can analyze 
massive amounts of medical data, detect patterns, and 
provide precise diagnoses, resulting in enhanced patient 
outcomes and healthcare management [1][2]. 
 
AI has been propelling advancements in self-driving cars in 
the transport sector, leading to heightened safety, reduced 
incidents, and improved traffic administration. Live data 
from sensors, cameras, and other sources can be scrutinized 
by AI-driven systems to make instantaneous choices, 
resulting in more effective and secure transportation 
networks [1]. 
 
Also, NLP has been edited by AI, allowing machines to 
grasp, analyze, and synthesize human language. Due to 
developments in areas such as recognition of speech, 
machine translation, emotion analysis, and chatbots, human-
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computer interaction and communication have improved 
[2][4]. 
 
Furthermore, AI has helped in addressing some of the 
world's most pressing concerns, including climate change 
and disaster prediction and dealing with them. AI-powered 
systems can evaluate huge amounts of data and foresee 
outcomes, supporting decision-making and resource 
allocation to mitigate the effects of these difficulties [1][5]. 

B. AGI (Artictial General intellegence) 
The most fascinating issue in artificial intelligence. AI 
(Artificial Intelligence) and AGI (Artificial General 
Intelligence) are two comparable ideas of artificial 
intelligence. AI represents the creation of computer systems 
that can implement activities that normally need human 
intelligence, such as detecting bodies, visual perception, 
speech recognition, natural language processing, decision 
making, and problem solving [1][3]. 
 
AGI is a more advanced type of AI that can adapt and learn 
on its own from new tasks and settings without the need for 
explicit programming or training. Most AI systems today 
are limited or specialized, designed to perform specific 
tasks, and lack the broad capabilities of AI [1][3]. 
 
 
AGI can transform many industries, such as healthcare, 
transportation, banking, and learning. AGI is a level of AI 
that contribute to improving general cognitive abilities that 
are comparable to human intelligence. However, it raises 
major ethical considerations. AI must be created and 
deployed in an ethical and intelligent manner to ensure that 
it has a positive impact on society [2][4]. 
 
However, it has not yet been implemented since we simply 
do not know what it will rely on to evolve. Artificial 
intelligence relies on data available on the internet and uses 
it for developing itself, but general artificial intelligence has 
not yet discovered what it will rely on to evolve itself. 

C. How Object-Orianted is being used in Artitcial 
intellegence applications 

In the realm of artificial intelligence, object-oriented 
programming (OOP) serves as a fundamental and crucial 
component. OOP facilitates the construction of advanced AI 
systems by organizing code into objects and classes that 
contain both data and procedures. This structured approach 
allows for the modular, reusable, and efficient construction 
of AI systems by enabling the reuse of components for tasks 
such as data preprocessing, feature extraction, model 
training, and evaluation. Objective programming is 
important for creating machine learning. Normalization, 
feature scaling, and data augmentation may be performed as 
independent objects or classes, allowing different models 
with different topologies [7]. 
 
Natural Language Processing (NLP) is a domain that 
extensively employs Object-Oriented Programming (OOP) 
in its applications. The structured and systematic approach 
of OOP enables effective handling of textual data and 

performing various NLP tasks. OOP's modular and reusable 
nature allows tokenization, parsing, and feature extraction to 
be treated as independent objects or classes. Moreover, OOP 
can help abstract specific NLP algorithms or models behind 
classes, thus ensuring better flexibility and maintainability 
of the code. These benefits of OOP make it a useful tool for 
developing NLP applications that can effectively process 
large volumes of text data [7]. 
 
Complex links and interactions between elements in AI 
applications, recommendation systems, and network 
research may be created using OOP. Also, game, behavior, 
and rules in game development allow the construction of 
intelligent game agents, all these objects may be represented 
using the OOP [7][2]. 
OOP provides numerous benefits in AI applications. For 
example, greater productivity, maintainability, and code 
reuse. It also enables the creation of massive and 
sophisticated AI systems by defining elements, interactions, 
and behaviors as objects and classes [2][4][7]. 
 
OOP is a strong and adaptable programming paradigm that 
is widely used in artificial intelligence applications. Because 
of its ability to organize code into objects and classes, it 
enables the modular, reusable, and efficient development of 
complex AI systems. As AI advances, it is projected that 
OOP will remain an important trend in AI development, 
enabling the development of complex and intelligent 
systems that will alter many sectors and redefine human-
technology interactions [2][7]. 

D. Artiftical intellegence trends related to Object-Orianted 
Programming 

There are numerous AI trends that are related to Object-
Oriented Programming, but one of the most state-of-the-art 
is the concept of Human-in-the-Loop AI. HITL involves 
incorporating human expertise into the training of a 
powerful prediction model to improve both precision and 
effectiveness in AI systems. 
 
 
OOP is an important component when designing Human-in-
the-Loop (HITL) AI systems. OOP allows for encapsulation 
of data and behavior into reusable objects, which provides 
several benefits such as reusability and flexibility and a lot 
more. 
 
 
The HITL process typically involves three stages: data 
collection and labeling, model training and development, 
and continuous human oversight and feedback. HITL is 
known for its adaptability, allowing it to be utilized across 
various AI projects such as NLP, computer vision, 
transcription, and more. An excellent illustration of the 
HITL system is Tesla's autonomous feature. It involves the 
driver overseeing the system's decisions and providing 
additional input to improve its accuracy. By leveraging the 
power of HITL, companies like Tesla can develop more 
sophisticated and accurate AI systems that can benefit 
society. 
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III. METHDOLOGY 
The methodology section of this research paper is 

designed to explain the approach we used to collect 
information and present our findings. Our research design is 
a literature review, which allowed us to gather information 
from various papers about OOP and AI trends. This 
approach has improved our knowledge of the present status 
of AI and how OOP plays a crucial role in various AI 
applications. 
 
In order to gather information about the modern AI 
advancements and the use of OOP in AI technologies, we 
used a literature review approach. This involved looking for 
relevant and up to date sources of information in research 
papers. With the goal of identifying significant discoveries 
and ideas that are related to our research topic, we carefully 
analyzed and reviewed these sources. 
 
Through our literature review, we identified the latest AI 
innovations with OOP and how OOP was being used in 
several AI applications by explaining and giving examples. 
Moreover, we examined the role that object-oriented 
programming played in creating and putting Human-in-the-
Loop AI systems into use. OOP was quite useful in creating 
more adaptable and flexible AI models that could adjust to 
dynamic situations and effectively managing intricate tasks. 
We examined this aspect of OOP and its application in 
HITL AI systems in detail in the literature review section. 
By examining the role of OOP in HITL AI, this research 
aimed to provide a comprehensive understanding of how 
modern programming practices could improve the 
effectiveness and efficiency of AI systems. 
 
Our literature evaluation focused on finding trends in OOP 
and AI that advanced knowledge of this important subject 
and its possible advantages in the future. We also examined 
the design and implementation of AI systems with humans 
in the loop and the potential application of object-oriented 
programming to improve the performance of AI models. 
 
We relied heavily on literature reviews for our research; 
thus, it was crucial that we adhered to moral standards. To 
ensure this, we made sure to consider ethical considerations 
and select reliable sources for our literature review. 
Moreover, we took care to correctly cite each source to 
prevent any instances of plagiarism. 

 

 

IV. RESULTS 
 

The goal of this research was to delve into the present state 
of OOP and AI and pinpoint key trends and advancements 
in the field. Particularly, we aimed to examine how OOP is 
being used in the development of AI systems, and to 
identify any emerging advancements or methodologies that 
are driving innovation in the area. 
  
Our study revealed that Object-Oriented Programming is an 
essential aspect in developing versatile and scalable 
Artificial Intelligence frameworks. Our research discoveries 
indicate that AI systems built using OOP have a lower 
processing complexity, allowing them to handle large 
datasets with greater effectiveness. We identified a 
fascinating trend towards integrating human input into AI 
systems through Human-in-the-Loop approaches that used 

OOP in AI.  
 
 
 
This figure shows the expanding scholarly interest in the 
idea of the "Human in the loop", as determined through a 
Google scholar search. [9]  

 

 
The growing acceptance of Object-Oriented Programming 
driven methods in artificial intelligence accentuates its 
capability to transform how AI is utilized in diverse sectors. 
The incorporation of human input and specialized 
knowledge through OOP-centered approaches has the 
potential to reveal new opportunities for AI-powered 
applications, leading to more streamlined and impactful 
outcomes. The prospects of AI are intricately connected to 
OOP, and it offers significant potential in propelling 
innovation and developments in the domain of machine 
intelligence.  

V. CONCLUSION 
To conclude, artificial intelligence (AI) development and 
advancement have significantly impacted a variety of 
businesses and spheres of daily life. Massive datasets, 
powerful computers, and sophisticated mathematical 
techniques have made it possible to build more accurate and 
reliable AI models. In sectors including manufacturing, 
transportation, and customer support, AI-powered solutions 
have helped enhance production, reduce costs, and boost 
efficiency. AI contributed to the healthcare sector, it helped 
and enhanced patient outcomes and healthcare 
administration. AGI could affect a variety of industries, 
including those in healthcare as we mentioned, 
transportation, financial, and educational and many different 
sectors. It is important to develop AI in an ethical manner, 

Figure [2] 

Figure [2]: Human-In-The-Loop System [3] 
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to ensure that AI will provide a positive effect on society. 
Complex systems need to be created by employing Object-
Oriented Programming because the idea of encapsulation, 
inheritance and polymorphism is needed to organize the 
code and manipulate it. Understanding the junction of AI 
and OOP is crucial to gain insight into the most recent 
innovations and likely future paths of this dynamic topic. 
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