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Abstract - The way industries run has been transformed by the combination of artificial intelligence (AI) 
in intelligent drones and industrial robotics. More complicated and efficient robotic systems—which can 
accomplish difficult tasks with more accuracy and precision—have been made possible by recent 
developments in artificial intelligence. Covering many facets including collision detection, drone-based 
surveillance, smart city traffic monitoring, fault detection in robotic arms, and security of industrial robots 
and drones, this paper offers a detailed analysis of the present situation of AI developments in industrial 
robotics and intelligent drones. The paper also looks at IoT's and AI/ML's involvement in robotic applications, 
wireless networks for industrial automation, programming industrial robots and intelligent drones. 
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1. INTRODUCTION  
The introduction of industrial robotics and intelligent drones has transformed the manufacturing and 
service industries, changing how companies operate and connect with their consumers.  

 

Fig -1: Transformative Impact of AI on Robotics and Drone Industries 
 



  Partners Universal Innovative Research Publication (PUIRP) 

Volume: 03 Issue: 01 | January-February 2025 | ISSN: 3048-586X | www.puirp.com                            

 

© 2025, PUIRP | PU Publications | DOI:10.5281/zenodo.14911559                                                                         Page | 45  

 

Over the last few decades, these technologies have advanced significantly, allowing them to accomplish 
complicated jobs with more precision, speed, and accuracy. The inclusion of Artificial Intelligence (AI) into 
industrial robotics and intelligent drones has increased their capabilities, allowing them to learn from 
experience, adapt to new conditions, and make real-time judgments. The International Federation of 
Robotics (IFR) reports that the worldwide robotics business has expanded considerably in recent years, with 
industrial robot sales achieving a peak of 380,000 units in 2020. From 2020 to 2025, the market is anticipated 
to increase at a CAGR (Compound Annual Growth Rate) of 13.5%, reaching $135.4 billion by 2025. This growth 
is anticipated to persist. 

Industrial robots that use AI can now perform complex tasks like welding, assembly, and inspection with 
more accuracy and precision. AI-driven robots can assess data from sensors and cameras to identify 
product flaws, facilitating real-time quality control and minimizing the likelihood of errors. Furthermore, AI-
driven robots has the capability to learn from experience and adjust to novel circumstances, allowing them 
to execute jobs that were formerly inconceivable. In recent years, there have been substantial 
improvements in the field of intelligent drones. The global drone market is expected to reach $43.1 billion 
by 2025, with a compound annual growth rate (CAGR) of 20.5% from 2020 to 2025. The integration of 
artificial intelligence (AI) into drones has facilitated the execution of intricate tasks, including surveillance, 
inspection, and monitoring, with a higher degree of precision and accuracy. For example, infrastructure 
anomalies can be identified through the analysis of data from sensors and cameras by AI-powered drones, 
enabling real-time monitoring and inspection. 

Also, using AI in factories and smart drones has opened up new possibilities in fields like smart farming, 
surveillance, and traffic tracking. For example, drones that use AI can be used in farming to improve 
watering systems, find pests and diseases, and check the health of crops. AI drones can be used for 
monitoring to spot unusual activities, watch borders, and track suspects. In summary, using AI in robots 
and smart drones has transformed the way businesses produce and provide services. It helps these robots 
do tough jobs better, faster, and more accurately. Using AI in these systems has opened up new 
opportunities in smart farming, surveillance, and traffic tracking. As these technologies improve, we can 
expect to see more new ways to use them in the future. 

 
2. OBJECTIVE 
This article aims to give a clear summary of the latest advancements in AI for industrial robots and smart 
drones. The article will look at how AI is used in these systems, its advantages, and the difficulties that come 
with it. The piece looks at how AI, machine learning (ML), and the Internet of Things (IoT) are used in robots 
and in programming industrial robots and smart drones. 
 
3. METHODOLOGY 
This article is based on a comprehensive review of existing literature on AI developments in industrial 
robotics and intelligent drones. The article draws on various sources, including academic journals, 
conference papers, and industry reports. The review focuses on the current state of AI applications in 
industrial robotics and intelligent drones, including collision detection, drone-based surveillance, smart city 
traffic monitoring, fault detection in robotic arms, and security of industrial robots and drones. 

4. COLLISION DETECTION 
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Collision detection is a critical aspect of industrial robotics, as it enables robots to avoid accidents and 
ensure safe operation. AI-powered collision detection systems use sensors and machine learning 
algorithms to detect potential collisions and prevent them. These systems can be integrated with robotic 
control systems to enable real-time control and decision-making. 

4.1 Drone-Based Surveillance 
Drone-based surveillance has become increasingly popular in recent years, particularly in industries such 
as construction, agriculture, and security. AI-powered drones equipped with cameras and sensors can 
capture high-resolution images and videos, enabling real-time monitoring and inspection. These drones 
can also be equipped with machine learning algorithms to detect anomalies and alert operators. 

 

Fig -1: AI and IoT in Robotics 
 
4.2 Smart City Traffic Monitoring 
Smart city traffic monitoring is another application of AI-powered drones. These drones can be equipped 
with cameras and sensors to monitor traffic flow, detect congestion, and optimize traffic light control. AI 
algorithms can be used to analyze traffic patterns and optimize traffic management, reducing congestion 
and improving air quality. 

4.3 Fault Detection in Robotic Arms 
Fault detection in robotic arms is critical to ensure safe and efficient operation. AI-powered fault 
detection systems use sensors and machine learning algorithms to detect potential faults and 
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alert operators. These systems can be integrated with robotic control systems to enable real-
time control and decision-making. 
4.4 Industrial Robots 
Industrial robots have been widely adopted in manufacturing industries to improve productivity and 
efficiency. AI-powered industrial robots can perform complex tasks such as assembly, welding, and 
inspection. These robots can be equipped with machine learning algorithms to learn from experience and 
improve performance over time. 

4.5 Intelligent Drones 
Intelligent drones have become increasingly popular in recent years, particularly in industries such as 
construction, agriculture, and security. AI-powered drones can perform complex tasks such as surveillance, 
inspection, and monitoring. These drones can be equipped with machine learning algorithms to detect 
anomalies and alert operators. 

4.6 Internet of Robotic Things (IoRT) 
The Internet of Robotic Things (IoRT) refers to the integration of robots with the Internet of Things (IoT). IoRT 
enables robots to communicate with other devices and systems, enabling real-time control and decision-
making. AI-powered IoRT systems can be used in various applications, including industrial automation, 
smart homes, and healthcare. 

4.7 Internet of Underwater Things 
The Internet of Underwater Things (IoUT) refers to the integration of underwater devices and systems with 
the Internet of Things (IoT). IoUT enables underwater devices to communicate with other devices and 
systems, enabling real-time control and decision-making. AI-powered IoUT systems can be used in various 
applications, including oceanography, marine biology, and offshore oil and gas exploration. 

4.8 Multi-Robot Control 
Multi-robot control refers to the control and coordination of multiple robots to perform complex tasks. AI-
powered multi-robot control systems use machine learning algorithms to enable real-time control and 
decision-making. These systems can be used in various applications, including industrial automation, 
smart homes, and healthcare. 

4.9 Programming of Industrial Robots and Intelligent Drones 
The programming of industrial robots and intelligent drones is a critical aspect of their operation. AI-
powered programming systems use machine learning algorithms to enable real-time control and 
decision-making. These systems can be used to program robots and drones to perform complex tasks 
such as assembly, welding, and inspection. 

4.10 Robotic Control Systems 
Robotic control systems refer to the systems used to control and coordinate robots. AI-powered robotic 
control systems use machine learning algorithms to enable real-time control and decision-making. These 
systems can be used in various applications, including industrial automation, smart homes, and 
healthcare. 
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4.11 Security of Industrial Robots and Drones  
The security of industrial robots and drones is a critical aspect of their operation. AI-powered 
security systems use machine learning algorithms to detect potential threats and alert 
operators. These systems can be used to prevent cyber-attacks and ensure safe operation. 
4.12 Sensors for Robots 
Sensors for robots refer to the devices used to detect and measure various parameters such as 
temperature, pressure, and vibration. AI-powered sensor systems use machine learning algorithms to 
enable real-time control and decision-making. These systems can be used in various applications, 
including industrial automation, smart homes, and healthcare. 

4.13 Smart Agriculture Using Intelligent Drones 
The utilization of intelligent drones in smart agriculture has gained significant popularity in recent years. 
Drones powered by artificial intelligence, outfitted with cameras and sensors, may acquire high-resolution 
photos and videos, facilitating real-time monitoring and inspection. These drones can be outfitted with 
machine learning algorithms to identify irregularities and notify operators. 

4.14 The Roles of AI/ML and IoT in Robotic Applications 
AI/ML and IoT play critical roles in robotic applications, enabling real-time control and decision-making. AI-
powered robotic systems can learn from experience and improve performance over time. IoT enables 
robots to communicate with other devices and systems, enabling real-time control and decision-making. 

4.15 Wireless Networks for Industrial Automation-Factory Automation 
Wireless networks for industrial automation-factory automation refer to the use of wireless communication 
systems to enable real-time control and decision-making in industrial automation. AI-powered wireless 
networks use machine learning algorithms to optimize network performance and ensure reliable 
communication. 

 
5. DISCUSSION 
Businesses now operate differently because to the integration of AI into intelligent drones and industrial 
robotics. Businesses may boost productivity and efficiency by using AI-powered robots to complete 
complex tasks with greater accuracy and precision. The use of AI in industrial robotics and intelligent drones 
has also created new prospects for applications in a variety of fields, such as smart agriculture, 
surveillance, and traffic monitoring. However, integrating AI into industrial robotics and intelligent drones 
presents a number of issues, including security, safety, and reliability. AI-powered robotic systems require 
strong security mechanisms to prevent cyber-attacks and assure safe operation. Furthermore, the 
employment of AI in industrial robotics and intelligent drones necessitates careful consideration of safety 
and reliability, as these systems have substantial effects on human life and the environment. 

 
6. CONCLUSION 
Industrial robotics and intelligent drones, which use AI, have revolutionized the way industries operate. 
Robots driven by artificial intelligence can do complex jobs with more precision and accuracy, which helps 
businesses save time and money. However, incorporating AI into industrial robotics and intelligent drones 
presents various hurdles, including security, safety, and reliability. Additional research is required to 
overcome these issues and assure the safe and dependable operation of AI-powered robotic systems. 
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7. RECOMMENDATIONS 
Based on the findings of this article, the following recommendations are made: 

Further research on AI-powered robotic systems: Further research is needed to develop more 
sophisticated and efficient AI-powered robotic systems. 

Development of robust security systems: Robust security systems are needed to prevent cyber-attacks 
and ensure safe operation of AI-powered robotic systems. 

Careful consideration of safety and reliability: The use of AI in industrial robotics and intelligent drones 
requires careful consideration of safety and reliability, as these systems can have significant impacts on 
human life and the environment. 

Development of standards and regulations: Standards and regulations are needed to ensure the safe and 
reliable operation of AI-powered robotic systems. 

Investment in education and training: Investment in education and training is needed to develop the skills 
and knowledge required to design, develop, and operate AI-powered robotic systems. 

 
8. LIMITATIONS 
This article has several limitations, including: 

Limited scope: The article focuses on the current state of AI developments in industrial robotics and 
intelligent drones, and does not provide a comprehensive review of all aspects of AI in robotics. 

Limited data: The article is based on a limited dataset, and further research is needed to confirm the 
findings and recommendations. 

 

9. FUTURE WORK 
Future work should focus on addressing the limitations of this article, including: 

Comprehensive review of AI in robotics: A comprehensive review of all aspects of AI in robotics is needed 
to provide a more complete understanding of the benefits and challenges of AI in robotics. 

Further research on AI-powered robotic systems: Further research is needed to develop more 
sophisticated and efficient AI-powered robotic systems. 

Development of robust security systems: Robust security systems are needed to prevent cyber-attacks 
and ensure safe operation of AI-powered robotic systems. 

Careful consideration of safety and reliability: The use of AI in industrial robotics and intelligent drones 
requires careful consideration of safety and reliability, as these systems can have significant impacts on 
human life and the environment. 
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