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Abstract 

Most software-driven robotic systems, such as mobile robots, unmanned aerial vehicles, and, increasingly, 

semi-autonomous cars, are associated with the emergence of artificial intelligence. However, given the 

substantial differences between the computational domain and the physical domain obstructs existing systems' 

efforts to develop intelligent, user-friendly robots that can interact and interact with our human-

centredenvironment.Developing dependable and embodiment-aware artificial intelligence systems is the goal of 

the emerging discipline of machine intelligence (MI), which blends robotics and AI. Because these systems are 

self-conscious and aware of their surroundings, they may adjust to the interacting body in which they are 

functioning. To achieve fully autonomous intelligent systems in our daily lives, robotics and artificial 

intelligence (AI) must be integrated into control, perception, and machine-learning systems. An outline of the is 

given in this review. The historical evolution of artificial intelligence, dating back to the 12th century. The 

examination of robotics and artificial intelligence (AI) as it is today follows, with a discussion of important 

systems and current research prospects. In addition, the paper discusses the unmet potential future of human-

machine interactions and lists the remaining obstacles in these sectors.  

 

I. INTRODUCTION 

 

The convergence of robots and artificial intelligence (AI) is rapidly emerging as a catalyst for the 

development of novel industries, state-ofthe-art technology, and enhanced productivity and efficiency across 

established sectors [1]. The ongoing development of artificial intelligence (AI) in the field of robotics is leading 

to a growing recognition of its practical applicability in various real-world contexts [2]. Artificial intelligence 

(AI) is significantly contributing to the transformation of various industries and enhancing the quality of 

everyday life. Its applications range from self-driving automobiles, customer service and healthcare to industrial 

and service robots [3]. Despite apprehensions around the potential displacement of human labour by AI and 

robotics, the World Economic Forum (WEF) forecasts a net increase of 12 million employment resulting from 

the use of this technology by the year 2025 [4]. The current expansion offers a favourable circumstance for the 

retraining and acquisition of new skills among the workforce, as well as the allocation of resources towards 

knowledge development that is in line with the most recent technological advancements [5]. 

 

The integration of artificial intelligence (AI) and robotics holds significant promise for transforming 

work responsibilities in many sectors. This includes the automation of repetitive operations within 

manufacturing facilities, as well as the introduction of adaptability and cognitive capabilities into monotonous 

applications. The potential applications of artificial intelligence (AI) in the realm of robotics are many and 

diverse, rendering it a captivating area of study and comprehension. Continue reading to get further knowledge 

about robots and artificial intelligence, as well as discover ways in which you may actively contribute to the 

future development of this significant sector [6,7]. 

 

MACHINE LEARNING  

 

Machine learning has emerged as a potent instrument for enabling robots to perform complex tasks. 

Robots can enhance their understanding of the world, devise strategies to navigate barriers, and optimize 

problem-solving techniques to enhance task completion efficiency through the process of exploring their 

surroundings. Machine learning is playing a crucial role in enhancing the intelligence and adaptability of robots 

across various domains, ranging from household robots such as vacuum cleaners to industrial robots employed 

in manufacturing facilities. These aforementionedexamples represent a mere fraction of the myriad uses of 

artificial intelligence within the realm of robotics in contemporary times. With the ongoing expansion and 

increasing sophistication of these technologies, it is certain that a plethora of further inventive uses will emerge 

in the foreseeable future [10,12]. 
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THE MODERN ERA OF ROBOTICS AND AI  

 

The contemporary epoch of robotics and artificial intelligence is distinguished by the progressive 

reduction in size of electrical and mechatronic components, as well as a substantial augmentation in 

computational capabilities. These advancements have resulted in the emergence of increasingly feasible and 

functional robotic systems [5,6]. In 1973, a research team from Waseda University in Japan introduced the 

WaBot, which was the inaugural humanoid robot designed to replicate human motion. WaBot possessed 

rudimentary functionalities for locomotion, object manipulation, and transportation between different locations. 

The year 1978 witnessed the introduction of a technologically advanced iteration of the Unimate by Unimation, 

known as the Programmable Universal Machine for Assembly (PUMA). PUMA has gained significant traction 

across both industry and academics, becoming as a prominent exemplar for anthropomorphic robots. The 

system continues to be extensively utilized in contemporary academic robotics literature and publications as a 

prominent reference and benchmark. The establishment of the contemporary discipline of reinforcement 

learning occurred during the 1980s through the integration of diverse methodologies from multiple academic 

domains. The initial premise originated from the concept of trial-anderror learning, which was drawn from 

psychological research on animal behaviour dating back to the early 18th century [7,8]. Reinforcement refers to 

the manifestation of a specific behavioural pattern resulting from the interaction between an animal and its 

surrounding environment. The animal is exposed to various stimuli that are temporally correlatedwith its 

behaviour, resulting in the persistence of specific behavioural patterns even after the stimuli have ceased. From 

a technical perspective, this process can be characterized as an optimization problem that has stochastic 

elements due to limited knowledge of the entire system. An extended iteration of the optimal control framework 

previously discussed can be employed to characterize and address the aforementioned system. One of the 

pioneers in implementing this concept was Witten, who employed an adaptive optimum control methodology 

[9,4]. 

 

MAN, AND MACHINE IN THE AGE OF MACHINE INTELLIGENCE 
  

In this section, we will examine existing intelligent systems in further detail. On one side, there is a 

growing prevalence of AI systems that are solely reliant on software. In the optimal scenario, these services, 

predominantly accessible through the internet and smart devices, furnish us with valuable knowledge [54]. 

However, in less favourable circumstances, they inundate us with copious quantities of unorganized and 

potentially unreliable information and data. In contrast, the private sector encompasses several categories of 

robotic systems, including mobile robots like lawn mowers, vacuum-cleaning systems, unmanned aerial aircraft, 

and, notably, semi-autonomous autos.  Articulated robots are currently limited to the industrial sector due to 

safety concerns associated with human interaction and the intricate and specialized nature of their programming 

processes. It is evident that the development of sophisticated, intricate, and user-friendly robotic systems 

capable of effectively engaging with and controlling our human-centric environment is still a considerable 

distance away. To address this disparity, it is imperative to establish a more efficient integration between the 

realms of algorithms and the physical world. The nascent field of machine intelligence (MI) offers a 

comprehensive framework to tackle this concern. The integration of perception (sensing), AI (planning), and 

robotics (acting) with pervasive control and machine-learning functions is a crucial field of study. Its 

significance lies in its ability to facilitate the development of fully autonomous AI robots, autonomous vehicles, 

aerial taxis, networked cyber-physical systems, molecular robots for drug delivery, and other intelligent 

systems. These advancements have the potential to transform various domains such as our homes, workplaces, 

and healthcare facilities. The overarching objective of the field of machine intelligence (MI) is to develop a 

reliable and perceptive artificial intelligence (AI) that possesses self-awareness and environmental awareness. 

This advanced AI not only governs its actions, but also adjusts its control mechanisms to suit the intelligent 

entity it is intended to oversee. 

 

FUTURE PERSPECTIVES AND CONCLUSIONS  

 

The potential for artificial intelligence (AI) in the field of robotics is extensive and holds considerable 

promise. The subsequent phase of artificial intelligence, sometimes referred to as AGI or Artificial General 

Intelligence, with the capacity to attain a degree of comprehension comparable to that of humans. The crucial 

aspect of this endeavour involves the integration of the computational framework of artificial intelligence with a 

robotic system. In order to function effectively, the robot must exhibit the essential attributes of mobility, 

sensory perception (including touch, vision, and hearing), and the capacity to engage with physical entities. 

These capabilities are crucial for enabling the system to acquire real-time sensory input in response to its 

actions. The presence of this feedback loop facilitates the system's ability to acquire knowledge and 

understanding, hence advancing its progress towards attaining genuine Artificial General Intelligence (AGI) .  
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The present emphasis on artificial intelligence (AI) in the field of robotics is undergoing a transition 

from the inquiry into the tasks that robots are capable of executing for humans, to the examination of the kind of 

input that a robot can furnish to the cognitive faculties of AI. By providing AI systems with the opportunity to 

engage in the exploration and experimentation of tangible items, it becomes feasible for them to attain a more 

profound level of comprehension, akin to that of a human child. The integration of artificial intelligence (AI) 

with robots is anticipated to provide substantial progress across several industries, encompassing 

manufacturing, healthcare, security, and space exploration.  

 

The potential for significant advancements in our understanding and interaction with the world is 

promising when we consider the future of artificial intelligence (AI) in the field of robotics. The integration of 

artificial intelligence's computing capacity with the physical capabilities of robots has the potential to facilitate 

exploration and invention, thereby bringing us closer to achieving true artificial general intelligence (AGI). 
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