
 
 

 

 

International Journal of Enhanced Research in Science, Technology & Engineering 

ISSN: 2319-7463, Vol. 14 Issue 5, May-2025 

Page | 139 

Artificial Intelligence and Robotics 
 

Ravinder Kumar
1
, Varsha

2 

 
1
Assistant Professor, Department of Computer Science Engineering, Rattan Institute of Technology and Management, 

Haryana, India 
2
Research Scholar, Department of Computer Science Engineering, Rattan Institute of Technology and Management, 

Haryana, India 

 

 

ABSTRACT 

 

This is the relationship between robotics and artificial intelligence (AI). Robotics is a subfield of AI and is described 

as concerned with creating intelligent machines or robots. This content focuses on the combination of mechanical 

engineering, electrical engineering, and computer science in robotics. Robots can imitate human behavior and 

interact with their environment through sensors and actuators. The executive summary also discusses AI 

applications such as self-driving cars, medical imaging, and the role of AI in the COVID-19 pandemic. In addition, 

robot components such as actuators, electric motors, sensors and power supplies are also inspected. This abstract 

considers various applications of robotics such as defense, medicine, entertainment, mining, and industry. It 

highlights the role of machine learning in robotics, including object recognition, motion planning, autonomous 

navigation, task automation, and adaptive control. The executive summary concludes by discussing how AI and 

robotics work together and augment each other's capabilities, although human intelligence still has unique qualities 

that AI does not. 

 

 

INTRODUCTION 

 
1.1 GENERAL 

Robotics and Artificial Intelligence are a revolutionary duo that is changing how humans relate to and influence the world 

around them. A world of possibilities that were previously restricted to science fiction is now possible because to the 

combination of cognitive AI capabilities with physical robot embodiment. They must investigate and comprehend the 

tremendous consequences and opportunities this technological convergence holds as they stand at its threshold.  

 

Artificial intelligence, which aims to give machines the ability for thinking, reasoning, and learning, has advanced 

remarkably. Through the incorporation of AI in robots, it has not only changed our digital landscapes but has also started to 

influence our real environment. These AI powered robots have the ability to see their surroundings, form intelligent 

decisions, and carry out physical acts on their own. They are developing into autonomous actors with the ability to affect 

practically every aspect of our life, thus they are no longer just tools.  

 

Humans begin on a quest to excavate the essence of this synergy, explore the potential and constraints it brings, and 

critically examine its ethical and societal ramifications in this examination of Robotics in AI. The ability of robots to 

interact with their environment and, more significantly, with humans is at the heart of this confluence. AI-powered robots 

are altering the way we work, live, and play in industries ranging from industrial automation to healthcare, transportation to 

entertainment, and even our homes. 

 

One of the most amazing parts of this integration is robots' ability to sense, learn, and adapt to a variety of settings. These 

machines are capable of navigating complex environments, recognizing objects, interpreting human gestures, and even 

understanding natural language. They help doctors with delicate procedures, distribute items in warehouses, care for the 

elderly, and improve the efficiency of manufacturing processes. This shift from deterministic, rule-based automation to 

flexible, AI-powered robotics is redefining industries, generating innovation, and changing the labour environment. 

 

 However, as AI-powered robots proliferate, humans are presented with a number of ethical dilemmas. How do they make 

sure that these machines interact with people in morally righteous ways? What protections are needed to ensure the security 

and privacy of user data? How should they respond to worries about job loss and economic inequality brought on by rising 

automation?  
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The research into robotics in AI aims to not only describe the current situation but also to examine its effects on society, 

consider its ethical ramifications, and imagine the course it might take for humanity. It is essential to uphold a clear sense 

of ethical responsibility, a commitment to responsible development, and an unrelenting resolve to harness the power of 

robotics and AI for the benefit of humanity as they travel through this new region.  

 

In the articles that commence, they will delve further into the fields of robotics and artificial intelligence, analysing its 

technology, applications, moral quandaries, and potential to influence the future. In an increasingly automated society, it is 

an inquiry that forces them to think about both the potential of robots and the essence of mankind itself. 

 

Robotics is a particular part of Artificial Intelligence that helps the creation of intelligent machines or robots. Basically, 

robotics and artificial intelligence belong to different programs but, most users think of robotics as a subset of AI. Robotics 

have the mechanical & electrical construction programmed with programming languages that's why it is the combination of 

Mechanical engineering, Electrical engineering and Computer Science and engineering. Robotic machines look like human 

beings, they act and behave like humans, the sensors sense the environment and actuators perform the action on that 

environment. it is generally done with AI. We also say Robotic machine as Robots.  

 

In previous days AI and robotic applications are very limited but now there are a wide range of robotic application and they 

have become smarter and more efficient with the collaboration of AI 

 

1.2 History of AI and robotics 

The integration of artificial intelligence (AI) and robotics has a richhistory, evolving from early mechanical devices to 

sophisticated AI-powered robots with cognitive abilities. Key milestones include the development of industrial robots in 

the 1960s, the creation of "Shakey," the first mobile robot with AI in 1972, and the rise of machine learning and deep 

learning in the 21st century, leading to more autonomous and intelligent robots.  

 

Early Developments 

 

 1950s: The term "robot" was popularized by Karel Capek in his play Rossum's Universal Robots in 1921. George 

Devol invented the first programmable manipulator, "Unimate," in the early 1950s.  

 1960s: Industrial robots emerged, with the first industrial robot, Unimate, working on a General Motors assembly line 

in 1961. Victor Scheinman invented the Stanford Arm (Stanford University) in 1969.  

 1970s: SRI International's Shakey robot became the first mobile robot controlled by AI, using sensors and a problem-

solving program to navigate its environment.  

 

AI Integration and Advancements 

 

 1970s: The SCARA robot, designed for picking and placing objects, was developed.  

 2000s-Present: Machine learning and deep learning have enabled robots to learn and adapt, leading to advancements 

in autonomous vehicles, virtual assistants, and personalized recommendations.  

 Present: Robots are now used in diverse applications, including manufacturing, healthcare, exploration, and even 

household tasks. ESSERT Robotics is an example of a company taking a lead in this field.  

 

Key Figures 

 

 Joseph F. Engelberger: Known as the "Father of Robotics" for his role in the development and commercialization of 

industrial robots.  

 John McCarthy: Considered the "father of artificial intelligence" for his contributions to the field.  

 Arthur Samuel: Created the term "machine learning" in 1959.  

 Edward Feigenbaum and Joshua Lederberg: Created the first "expert system" in 1965.  

 Joseph Weizenbaum: Created the first "chatterbot," ELIZA, in 1966.  

 

Future Directions 

The integration of AI and robotics continues to evolve, with the potential for robots to become even more autonomous, 

intelligent, and capable in the future. This includes advancements in areas like:  

 

 Autonomous Vehicles: Continued development of self-driving cars and other autonomous transportation systems.  

 Healthcare Robotics: Robots used for surgery, rehabilitation, and patient care.  

https://www.essert.com/blog/robotics/history-robotics/
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 Exploration Robotics: Robots used to explore space, the ocean, and other environments.  

 Household Robotics: Robots for cleaning, gardening, and other domestic tasks.  

 Biopharmaceutical Research: Robotics playing an increasingly important role in biopharmaceutical research and 

production 

 

COMPONENTS OF AI AND ROBOTS 

 
2.1 Components of AI 

2.1.1  Learning 

Learning in the context of AI is similar to how humans acquire knowledge but implemented computationally. One 

fundamental aspect of AI learning is the trial-and-error method. The AI system attempts various solutions to a problem and 

retains successful strategies in its database for future use.  

 

Another form of learning is rote learning, where the AI memorizes specific items, such as problem-solving approaches, 

vocabulary, or foreign languages. This information is later generalized and applied in diverse contexts. 

 

Example: In image recognition, AI learns to identify objects by analyzing and memorizing patterns in a vast dataset. 

 

2.1.2  Reasoning and Decision Making 

AI analyzes information and makes decisions through reasoning. This involves drawing inferences from given situations, 

categorized as inductive or deductive. Deductive inferences involve providing guaranteed conclusions, while inductive 

inferences deal with situations where outcomes are not certain. 

 

Example: Chess-playing programs use reasoning to evaluate possible moves and make decisions based on the likely 

outcomes. 

 

2.1.3 Problem Solving 

AI’s problem-solving ability involves techniques like planning, search, and optimization. Special-purpose methods tailor 

solutions to specific features of a given problem, while general-purpose methods address a wide range of diverse issues. 

Problem-solving in AI includes step-by-step reduction of differences between the current state and the goal state. 

 

Example: Route optimization algorithms in navigation systems solve the problem of finding the most efficient path 

between two points. 

 

2.1.4  Perception 

AI perceives its environment by gathering and interpreting information through sense organs, whether artificial or real. The 

system internally processes this data to analyze scenes, recognize objects, and understand their relationships and features. 

Perception is crucial for tasks like computer vision and speech recognition. 

 

Example: Self-driving cars use perception to navigate roads by recognizing obstacles, pedestrians, and traffic signals. 

 

2.1.5  Language Processing 

Language processing in AI involves understanding and generating natural language. Techniques like natural language 

understanding, machine translation, and text generation enable AI to interact with language effectively. This allows 

applications like chatbots, language translation tools, and sentiment analysis to function seamlessly. 

 

Example: Virtual assistants understand and respond to spoken commands, showcasing language processing capabilities in 

AI. 

 

2.2 Fundamental Concepts of AI 

It is critical to grasp the fundamental standards underpinning this technology to recognize how AI works. These concepts 

form the constructing blocks of AI systems and offer a framework for developing wise algorithms and models. 

 

2.2.1 Machine Learning: Majority of the AI developments are directed by Machine Learning, which educates a system 

to gain knowledge from data and make informed decisions. Deep Learning is a subsection of ML that is mainly 

revolutionary in terms of pattern recognition, processing vast datasets, and making very precise predictions. 

 

2.2.2 Neural Networks: Neural networks are computational models inspired by the structure and features of the human 

https://www.geeksforgeeks.org/machine-learning/
https://www.geeksforgeeks.org/introduction-deep-learning/
https://www.geeksforgeeks.org/neural-networks-a-beginners-guide/
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brain. They include interconnected nodes (synthetic neurons) that take in data and bring output through mathematical 

operations. Neural networks are specifically robust in tasks including photo recognition, medical language processing, and 

speech recognition. They are a vital factor in deep learning. 

 

2.2.3 Deep Learning: Deep learning is a branch of machine learning that processes a large amount of data and to finds 

patterns in it by using multi-layered neural networks. It makes it possible for computers to mimic the human brain and its 

decision making process. 

 

2.2.4  Natural Language Processing (NLP): The digital innovations within AI responding and interacting in the human 

language, are unlimited. With models like the GPT4, advanced chatbots, voice assistants, and automated writing 

instruments are capable of report writing, summarizing text, and allowing life-like conversations, making communication 

seamless. 

 

2.2.5 Computer Vision: It refers to the AI's ability to interpret visual data. It has been a leading factor for the advancement 

of facial recognition, autonomous vehicles, and medical diagnostics. Computer vision is transforming how businesses 

make use of visual information - from identifying diseases in medical scans to aiding retail and security applications. 

 

2.2.6 Expert Systems: Expert systems are AI applications that mimic the decision-making potential of human 

professionals in different domains. They use understanding bases and inference engines to clear up complicated issues by 

applying regulations and heuristics derived from human know-how. Expert systems were used in medical analysis, 

financial planning, and danger evaluation. 

 

WORKING OF AI AND ROBOTS 

 
3.1 Artificial Intelligence Work 

Imagine ArtificiaI Intelligence as an incredibly clever robot that learns from everything it experiences, just like how you 

learn from watching videos, listening to teachers, or playing games. 

 

 
 

Figure 1 Artificial Intelligence Work 

 
3.1.1  Digital Neurons and Learning: AI systems use structures inspired by human neurons to process information. Inputs 

stimulate these digital neurons, which then pass signals to other neurons in complex networks. This architecture allows AI 

to learn from vast amounts of data, recognize patterns, and make decisions. 

 

https://www.geeksforgeeks.org/what-is-natural-language-processing-nlp-chatbots/
https://www.geeksforgeeks.org/voice-assistant-using-python/
https://www.geeksforgeeks.org/face-recognition-using-artificial-intelligence/
https://www.geeksforgeeks.org/how-data-science-is-used-in-autonomous-driving/
https://www.geeksforgeeks.org/expert-systems/
https://dorik.com/blog/what-is-ai
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3.1.2  Different Ways to Learn: AI can learn in several ways. Supervised learning is like when AI has a study guide, with 

data that's already marked with the right answers, helping it to identify and learn from examples. 

Unsupervised learning is akin to AI playing with a box of mixed toys, figuring out on its own how to sort them into 

categories without any hints. 

Reinforcement learning is similar to training a pet with treats; the AI tries various actions and receives feedback, guiding 

its learning process. 

 

3.1.3  Training with Data: The core of AI learning involves training with examples. For image recognition, AI might be 

trained with thousands of pictures labeled as "cats," "dogs," "lizards," and "birds." 

The aim is to train the AI's virtual brain so that when it sees a picture of a cat, it knows it's a cat and doesn't get confused by 

anything else 

 

3.1.4  The Need for Processing Power: The training phase requires significant computational resources, including high-

end graphics cards. This is because training involves complex mathematical calculations and adjustments across millions of 

parameters within the AI's model, demanding extensive memory and processing capabilities. 

 

3.1.5  Applications: Once trained, AI can perform tasks like recognizing animals in pictures, understanding and 

responding to human text through natural language processing (NLP) (as in ChatGPT), or generating images from text 

descriptions (like Stable Diffusion). 

 

These capabilities make AI versatile in fields like customer service, content creation, and more. 

 

3.1.6  Challenges and Limitations: AI's effectiveness depends heavily on its training data. If the data lacks variety—for 

instance, not including images of cows—the AI may struggle to correctly identify unseen examples or make incorrect 

identifications. 

 

Furthermore, the quality of generated content, such as images, can suffer if the AI's training does not emphasize the 

distinction between high and low-quality outputs. 

 

3.1.7  Learning and Adjustment: Machine learning, the foundation of AI, involves iteratively adjusting parameters based 

on feedback. Just like guessing the correct addition to a number through trial and error, AI adjusts its internal parameters to 

improve its task performance. 

 

This process does not require prior knowledge of the solution, allowing AI to tackle complex problems, such as identifying 

objects in images or understanding language, by finding a set of parameter values (a model) that yields good results. 

 

AI systems start by taking in information, such as speech, text, or images. Once the data is received, the system uses rules 

and algorithms to process it. This involves interpreting the information, making predictions, and taking actions based on 

the input.  

 

After processing, the AI system produces an outcome, which could be a success or failure in handling the input data. This 

result is then carefully examined through analysis, discovery, and feedback to understand how well the AI performed. 

 

Using these assessments, the AI system makes adjustments to its input data, rules, and algorithms. This iterative process 

continues until the AI achieves the desired result.  

 

In essence, AI works through a continuous loop of taking in data, processing it, evaluating the outcome, and refining its 

approach to improve over time. 

 

3.2 Technologies and Tools in AI 

The improvement and deployment of AI systems contain a vast variety of technologies and tools, including: 

 

3.2.1 Programming Languages: Python, C, Java, and R are popular programming languages used in AI improvement 

because of their versatility, significant libraries, and robust network aid. 

 

3.2.2 Deep Learning Frameworks: TensorFlow, Keras, PyTorch, and Caffe are widely used deep-study frameworks that 

offer high-level APIs for constructing, educating, and deploying neural networks. 

 

https://dorik.com/blog/how-to-use-chatgpt
https://www.geeksforgeeks.org/python-programming-language/
https://www.geeksforgeeks.org/c-language-introduction/
https://www.geeksforgeeks.org/java/
https://www.geeksforgeeks.org/r-programming-language-introduction/
https://www.geeksforgeeks.org/introduction-to-tensorflow/
https://www.geeksforgeeks.org/what-is-keras/
https://www.geeksforgeeks.org/getting-started-with-pytorch/
https://www.geeksforgeeks.org/caffe-deep-learning-framework/
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3.2.3 Machine Learning Libraries: Scikit-learn (Python), XGBoost, MLlib (Spark), and LightGBM are famous gadget 

learning libraries that provide various algorithms and equipment for fact preprocessing, model schooling, and assessment. 

 

3.2.4 Natural Language Processing (NLP) Tools: NLTK (Python), Hugging Face Transformers, spaCy, and Stanford 

CoreNLP are usually used gear and libraries for NLP duties together with text preprocessing, tokenization, element-of-

speech tagging, and language modelling. 

 

3.2.5 Computer Vision Libraries: TensorFlow Object Detection API, OpenCV, and PyTorch Vision are popular libraries 

for laptop imaginative and prescient duties like image processing, item detection, and photo class. 

 

3.2.6 Cloud Platforms: Cloud platforms like Google Cloud AI, Microsoft Azure AI, Amazon Web Services (AWS) AI 

services, and IBM Watson offer pre-built AI models, equipment, and infrastructure for growing, deploying, and scaling AI 

programs. 

 

ARCHITECTURE OF AI 

 
4.1 Layers of Generative AI Architecture 

 

 
 

Figure 1 Layers of Generative AI Architecture 

 
4.1.1 Application layer 

In this layer, the generative AI tech stack enables machines and humans to collaborate with each other seamlessly  by 

making AI models more accessible and easy to use. This can be classified into end-to-end applications using various 

models. Later, this end-to-end application uses generative AI models developed by companies based on domain expertise. 

While apps without proprietary models use open-source AI framework to build custom models using specific use cases.  

 

4.1.2 Data platform and API management layer 

To achieve better outcomes high-quality data is crucial in generative AI. While getting a proper state requires 80% of the 

development time which include data ingestion, quality check, cleaning, storage, and vectorization. Additionally, 

organizations follow strategies for both structured and unstructured data which is necessary to align with Gen AI strategy. 

 

4.1.3 LLMops and Prompt engineering layer 

LLMops comes with technologies, tooling, and practices to adapt and deploy models with end-user applications. It comes 

https://www.geeksforgeeks.org/learning-model-building-scikit-learn-python-machine-learning-library/
https://www.geeksforgeeks.org/xgboost/
https://www.geeksforgeeks.org/lightgbm-light-gradient-boosting-machine/
https://www.geeksforgeeks.org/introduction-to-nltk-tokenization-stemming-lemmatization-pos-tagging/
https://www.geeksforgeeks.org/hugging-face-transformers/
https://www.geeksforgeeks.org/opencv-overview/
https://www.geeksforgeeks.org/aws-tutorial/
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with activities like choosing a functional model, adapting this model for specific use cases, elevating the model, deploying 

it, and monitoring its performance accordingly. Moreover, one can adapt to fine-tuning prompt engineering which requires 

data labeling, model training, and deployment to production.  

 

4.1.4 Model layer and hub 

In this layer the model includes machine learning foundation models, LLM foundation models, a model hub, and fine-

tuned models. This model serves as a foundation model of generative AI which works as a backbone. Along with this, it 

comes with deep-learning models to create specific content types which can be adapted for carrying out various tasks. 

Later the foundation layer is used to train models for both public and private datasets.  

 

4.1.5 Infrastructure layer 

This is the model that includes cloud platforms and hardware which is responsible for training workloads. While the 

traditional computer hardware cannot handle the massive amount of data, generative AI comes in to handle large datasets 

and clusters of GPUs or TPUs using specialized accelerator chips. With this, most businesses prefer to build and run large 

AI models in the cloud which can easily access computational power along with managing the spending when required.  

 

MODELS OF GENERATIVE AI ARCHITECTURE 

 
4.2.1 Large language models 

LLM works as mathematical models which represent patterns found in natural language use. It can generate text, answer 

questions, and hold conversation within a sentence. Essentially, this can build sentences which sound human. These large 

language models have a wide range of multidimensional word representation of how words can be used in context along 

with providing examples. Let’s say, GPT-3 does not work well with humans- like conversations while GPT-4 runs using 

the customized version as it has its own LLM model.   

 

4.2.2 Text-to-image models 

DALL-E 2 or Mid journey is a text-based model that creates images using a simple effective technique. This model is well-

trained to generate labeled images, represented numerically projected into a latent space. It is a model that adds noise into 

the images by using the technique known as text prompting.  

 

This process is totally mesmerizing as it refine content and image based on the requirements. Additionally, the model 

upscale image generated using the better quality outputs.  

 

4.2.3 Fine-tuning LLMs and Text-to-image models 

LLM helps to generate human-like text across various tasks and topics to meet the specific requirements of any particular 

industry. Fine-tuning helps to adapt an on-the-job training along with understanding the complexities of their role using the 

specific company need. And without fine-tuning LLM might lack the accuracy and do not provide proper outcome. 

Therefore, it’s recommended to add fine-tuning LLM models in text-to-image based models.  

 

4.2.4 VAE 

Variational Autoencoders is a generative model that works on the principles of probabilistic modeling. The main aim of the 

model is to learn probabilistic data distribution. Where VAEs can be used to generate images, compress data, and 

reconstruct images. One can get more ideas as to how AI transforms software development companies to improve their 

ROIs. 

 

4.2.5 GAN 

Generative Adversarial Networks offers two neural networks including generator and a discriminator which are in a 

competitive relationship. Here the generator creates data, while the discriminator helps to evaluate the authenticity of that 

data. This process helps to improve the ability to create realistic data.  

 

4.2.6 Autoregressive  

It is a statistical model that is used to predict the value of the future based on past values. This model is also used with 

generative AI to generate new data points. It assists businesses in assuming the variable’s value at a given time. Whereas 

auto-regressive models are popular among various applications including natural language processing, time series 

forecasting, and image synthesis.  

 

4.2.7 Stable diffusion 

It is one type of AI model that helps to create AI images using the forward diffusion and reverse diffusion processes. Here, 

https://multiqos.com/blogs/ai-in-software-development/
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the forward process adds noise to the image while reverse removes the noise. This is the approach used in deep learning 

models to generate high-quality images. The model has knowledge to remove noise effectively as it understands the data 

distribution process, structure, and allows users to generate high-quality images with ease.   

 

4.2.8 Transformers 

It is a neural network that mainly uses encoder-decoder to generate excellent outcomes. It does not rely on convolution or 

recurrence. Instead, it employs modules that stack on top with each other to process the data input efficiently.  

 

4.2.9 Chatbot 

Chatbots come in two different types, retrieval and generative based. This chatbot offers simple and direct response based 

on user prompt, while in generative chatbots, it constructs unique and contextual responses. It tracks the ongoing 

conversation by utilizing the history of user exchange along with matching the appropriate response based on its semantic 

algorithm understanding.  

 

4.2.10 Multi models 

This is a model that processes multi-data types along with creating advanced input and integrated data. Let’s say, you want 

to generate an image based on the text you describe. This model uses DALL-E 2 and open AI generative models to 

generate text, audio, video, and more along with taking care of multimodal interactions.  

 

CONCLUSION 

 
In summary, robotics and artificial intelligence are closely related and complementary fields in the development of 

intelligent machines. Robotics as a subfield of AI focuses on the mechanical and electrical design of robots, and AI 

provides intelligence and decision-making capabilities to these machines. Combining these creates a synergistic effect that 

leads to the development of advanced robotic systems. AI, with its various fields such as machine learning, plays an 

important role in robotics. This enables the robot to perceive and understand its environment by processing sensor data, 

making informed decisions based on the information it receives, and learning from experience to improve its performance 

over time. will be Machine learning algorithms enable robots to recognize patterns, plan complex movements, and move 

autonomously. The collaboration of AI and robotics has brought about major advances in various fields such as healthcare, 

entertainment, mining, defence, and industry. Robotics is not limited area in the research. It’s not easy task to complete 

collects of all information about robotics. This article based on a study of role and applications of Robotics in AI and 

Machine Learning. During to this article 32 research and review papers are studies from different journals and conferences. 

In future, focus on Robotics surgery and Robotics in computer vision. 
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