
Robotic Artificial Intelligence and Machine 

Learning 
Dr.B.Rajeshkumar 

Professor,  

Department of Computer Science and 

Engineering 

Dhanalakshmi Srinivasan College of 

Engineering, 

Coimbatore, Tamilnadu 

rajeshkumarb@dsce.ac.in 

Mrs.R.Subalakshmi 

Assistant professor,  

Department of Computer Science and 

Engineering 

Dhanalakshmi Srinivasan College of 

Engineering, 

Coimbatore, Tamilnadu 

subalakshmir@dsce.ac.in 

Buvana shrie S 

Student, 

 Department of  Computer Science and 

Engineering 

Dhanalakshmi Srinivasan College of 

Engineering, 

Coimbatore, Tamilnadu 

buvanashrie10@gmail.com 

 Dhananidhar S 

Student, 

 Department of  Computer Science and 

Engineering 

Dhanalakshmi Srinivasan College of 

Engineering, 

Coimbatore, Tamilnadu 

dhardharani166@gmail.com 

 

 

Abstract - Robotic Artificial Intelligence and 

Machine Learning are rapidly transforming 

capabilities and applications of various 

autonomous systems pretty quickly nowadays. 

Machines now perceive environments keenly 

with AI techniques like computer vision and 

decision-making algorithms integrated with 

robotic platforms and learn rapidly. Machine 

learning especially deep learning techniques 

enables robots perform complex tasks like 

object recognition and autonomous navigation 

with remarkably high precision. Technologies 

are being rapidly deployed across diverse 

domains like manufacturing healthcare and 

defence leading to markedly improved efficiency 

and safety. Robotics paired with AI/ML 

markedly boosts machine intelligence and 

pushes boundaries of achievement paving way 

for robots collaborating quite seamlessly with 

humans. Ongoing research endeavours rather 

zealously focus on bolstering generalization 

capabilities and real-time learning mechanisms 

for ethically deploying robotic intelligence 

sustainably into various societal frameworks. 

 

Keyword ~ Robotic Artificial Intelligence and 

Machine Learning empower autonomous systems 

with intelligent perception, decision-making, and 

seamless human-robot collaboration 

 

I. INTRODUCTION 

The merger of Artificial Intelligence (AI) and 

Machine Learning (ML) in robotics has resulted in 

intelligent systems that are capable of handling 

complicated tasks with progressively more 

autonomy and flexibility. These smart robots are 

utilizing AI for tasks such as decision making, 

perception, and natural interaction with humans. 

The ML technologies, particularly deep learning 

and reinforcement learning, equip them with the 

ability to learn from the data provided, to adjust 

accordingly when given new tasks and to be able to 

operate normally even in an environment that was 

not previously structured. Some applications have 

been made in areas such as that of autonomous 

vehicles, precision agriculture, healthcare, and 

manufacturing. For example, collaborative robots 

(cobots) can safely work alongside humans in 

factories, whereas AI-powered systems are being 

used to make surgeries and the care for patients 

easier. Computer vision and deep learning are 

using techniques like convolutional neural 

networks in object recognition and navigation. The 

use of speech recognition technology has also 

facilitated communication between humans and 

robots. Reinforcement learning is a smart way for 

robots to acquire control skills via trial and error 

even in situations where conditions are unclear. 

Nevertheless, there are still some issues that come 

with this, such as generalization across different 

environments, decision-making in real-time, 

limitations of computational power and ethic 

issues, particularly in domains like healthcare 

which are very sensitive. Technological progresses 

such as that of 5G, edge computing, neuromorphic 

chips, and quantum computing are likely to result 

in the production of robots that are smarter and 

have better connectivity. Transfer learning, 
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interpretability, and resourceful learning research 

are still going on and keep pushing the limitations 

further. In sum, AI and ML are revolutionizing 

robotics, changing the landscape of the industrial 

sector, and redefining how machines interact with 

the world. 

 

II. PROBLEM STATEMENT 

Although the most recent innovations in 

robotics, AI, and machine learning, have achieved 

accurate perception and navigation, the ability to 

manoeuvre through a dynamic and unstructured 

environment still poses a significant challenge. 

Today's systems struggle with novel obstacles, 

unexpected dynamic human interaction, and 

rapidly changing scenarios. Developing an AI-

based robotic framework that incorporates deep 

reinforcement learning (DRL) and real-time 

collaboration between edge and cloud computing to 

enable sensor fusion, human-robot interaction, 

decision-making, and safe navigation is essential. 

 

Proposed Algorithm  

 

Adaptive and Deep Reinforcement Learning with 

Sensor Fusion (ADRL-SF). 

 

State Representation Input: Multi sensor data 

(camera, LiDAR, IMU, GPS). Process: CNN for 

visual data, Kalman/Particle filter for sensor fusion 

which results in a unified state vector. Policy 

Learning (DRL). Use for Deep Q-Network (DQN) 

or Proximal Policy Optimization (PPO). Reward 

shaping.  For success in obstacle avoidance and 

task completion.  for collisions, delays, unsafe 

human interaction. Transfer and Online Learning. 

Pre-train on simulators/digital twins. Deploy with 

online fine tuning in the real world. Decision 

Layer. Integrates DRL policy into motion planning 

(A/RRR) for hybrid control. We use Bayesian 

reasoning for uncertain scenarios. Edge-Cloud 

Coordination. Edge devices perform real time 

inference. Cloud servers which in turn update 

models and share learned policies across a robotic 

fleet.  

III. MODULES 

1. Perception Module: Camera, LiDAR, IMU 

sensors. CNN and SLAM for environment 

mapping. Object recognition and human 

detection. Localization and Mapping. Visual 

Inertial Odometry (VIO)  GPS. Deep SLAM 

for dynamic environment mapping. Motion 

Planning  Control. A*,RRT for path planning. 

MPC  DRL for adaptive trajectory control. 

Decision Module which does. DRL agent 

chooses best actions. For high level reasoning 

we use behavior trees and Bayesian networks. 

Also we have Human-Robot Interaction 

Module. NLP driven speech recognition and 

response. Gesture and facial recognition for 

natural communication. Cloud and Edge 

Integration. 

2. Edge device: Real time inference. 

3.  Cloud: central training  model updates. 

Safety   

4. Ethics Module: Collision risk analysis. Private 

AI. Ethical choice in critical fields (e.g., 

health care). 

 

IV. THE ROLE OF AI AND MACHINE 

LEARNING IN ROBOTICS 

AI and ML have a great impact on robotic 

autonomy, adaptability, and operational efficiency. 

Robots that are powered by AI are different from 

traditional robots in a way that they are more 

intelligent as they can get new data and learn from 

it quickly. They use computer vision, sensor fusion, 

and real-time data processing to perceive their 

environment. Deep Learning is responsible for that 

matter in which robots can recognize and grasp 

objects, understand the scene, and get the distance 

to the object.And these are the basic things to do in 

the case of the robots' navigation, manipulation, 

and safe obstacle avoidance etc. 

 

Particularly, the function of reinforcement learning 

is to provide the robots with the opportunities to 

experiment, to fail and try again during which they 

gain the control they aim for. 

Robots in turn can get better with time if the 

learning process includes supervised, unsupervised, 

and self-supervised learning algorithm. 

 

On the other hand, AI will power the motion 

planning systems which will allow them to respond 

dynamically in such situations as changing 

environment. 

 

In other words, robots will be able to work with 

humans without any problem in close or tight areas. 

One of the many examples where such adaptability 

is suitable is healthcare. 



AI is the technology that facilitates context-aware 

reasoning as well as the decision-making of other 

autonomous systems at the highest levels. 

 

Moreover, through natural language processing, 

robots will gain the ability to interact with humans 

through speech, emotion, and other interfaces. 

Machine learning that is based on user interaction 

and preferences trains the robot to be personalized 

in his behavior. 

 

Moreover, by combining transfer learning with 

online learning, the overall efficiency of the 

process, as well as the robots' adaptability to new 

domains, are enhanced. The robots use simulation 

tools and digital twins to train in the virtual 

 

V. CONCLUSION 

Machine learning and AI are foundational in 

modern robotics rather than just being 

supplementary components occasionally used in 

marginal cases. AI/ML technologies have morphed 

robots into savvy agents operating in various gritty 

real-world environments with considerable 

independence and almost eerie self-sufficiency. 

AI's role in robotics will grow significantly paving 

way for remarkably safer smarter robotic systems 

in various societal aspects rapidly. 
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