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Abstract: Industrial workplaces can be hazardous 

environments where the safety and well-being of workers are 

paramount. To mitigate risks and ensure the safety of 

employees, a wide range of industrial human safety devices 

have been developed and implemented. This Research explores 

various safety devices designed to protect and enhance the 

safety of workers in industrial settings. The study examines 

devices such as personal protective equipment (PPE), machine 

guarding devices, fall protection gear, gas detection devices, 

and more. Through a comprehensive review of the current state 

of industrial safety technology, we assess the effectiveness, 

advantages, and limitations of these safety devices. We also 

discuss emerging trends in industrial safety technology, 

including the integration of IoT and AI. The findings presented 

in this Research will aid in understanding the critical role that 

these devices play in safeguarding industrial workers, and 

highlight the need for ongoing innovation in the field of 

industrial safety.. The real-time monitoring of human presence 

allows for prompt intervention and a more secure working 

environment . Furthermore, the automated safety measures 

based on human detection contribute to overall safety protocols 

and reduce the risk of injuries or mishaps. The successful 

implementation of this device demonstrates the efficiency and 

reliability of human detection using computer vision 

techniques. The device's ability to provide real-time monitoring 

and ensure immediate intervention significantly enhances 

workplace safety. It establishes a solid foundation for future 

integrating it with existing industrial control devices. 

I. Introduction 

     In today’s rapidly evolving industrial landscape, ensuring the 

safety of workers and protecting valuable assets is of paramount 

importance. The integration of artificial intelligence (AI) into 

safety-critical systems has emerged as a powerful solution to 

enhance workplace safety. This research paper delves into the 

development and implementation of an AI-based industrial safety 

system, specifically focusing on the detection of human body 

parts near machinery using the YOLO (You Only Look Once) 

library and Arduino. This introduction will delve into the 

transformative potential of AI, CNN algorithms, and Arduino 

microcontrollers in the realm of industrial safety, emphasizing the 

critical role they play in mitigating workplace risks and accidents. 

Industrial settings are rife with potential hazards, ranging from 

heavy machinery  

 

 

 

 

and complex processes to chemical substances and extreme 

temperatures. The human eye, while indispensable, has its 

limitations, often failing to detect latent dangers or monitor 

equipment exhaustively. Feature extraction is an important step 

in many object recognition applications in image processing and 

computer vision .A relevant feature, whether global or local, has 

information that allows it to differentiate between different 

objects .The individual picture patches are described by local 

features (smaller groups of pixels), unlike global characteristics 

which describe the entire image[12]. At the heart of this 

technological leap is the Arduino microcontroller, a versatile and 

cost- effective hardware platform that enables the integration of 

AI algorithms. 

 

II. Proposed System 

The system aims to develop an AI-based industrial safety system 

capable of detecting human body parts in the vicinity of 

industrial machinery. This system will employ a camera 

strategically positioned to monitor the workspace. The YOLO 

algorithm, known for its real-time object detection capabilities, 

will analyze the camera feed to identify human body parts with 

precision and efficiency. Upon detection of a human body part 

within the danger zone of the industrial machine, the system will 

trigger an automatic halt mechanism using Arduino 

microcontrollers. This mechanism will swiftly communicate 

with the machinery's control system, initiating an immediate 

shutdown to prevent potential accidents or injuries. YOLO 

Object Detection: The YOLO algorithm will serve as the core 

component for real-time human body part detection. Its ability to 

accurately identify objects in images swiftly makes it an ideal 

choice for ensuring prompt safety responses within industrial 

environments.  Integration: High-resolution cameras will be 

strategically positioned to cover critical areas where human-

machine interactions occur. These cameras will continuously 

capture video feeds, which will be processed by the YOLO 

algorithm in real-time. Arduino Microcontrollers: Arduino 

microcontrollers will act as the interface between the AI system 

and industrial machinery. Upon receiving signals from the 

YOLO algorithm indicating the presence of a human body part 

in the danger zone, Arduino controllers will execute commands 

to halt machinery operations instantaneously. Automatic 
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Shutdown Mechanism: In the event of a human body part 

detection, the system will trigger an automatic shutdown 

mechanism. This mechanism will override ongoing operations, 

bringing the machinery to a complete stop within milliseconds, 

thus mitigating the risk of accidents or injuries. 

 

III. Result 

1) No human body part detected in the camera  then 

the machine work properly without any stop the 

result is following: 

 

 
 

2) When Human body part detected in the camera then 

the machine will automatically stop working the 

result is following: 

 

 

 

IV. Problem Statement 

i)  Accuracy: Achieving high accuracy in body part detection 

is crucial to prevent false alarms or missed detections. 

ii)Real-time Performance: The system must operate in real 

time to respond promptly to potential hazards.  

iii)Hardware Constraints: Optimizing the YOLO model for 

efficient execution on the Arduino board. Environmental 

iv)Variability: Accounting for varying lighting conditions, 

camera angles, and worker attire.  

v)Cost-Analysis: Identify and quantify the upfront costs 

associated with hardware procurement, including cameras, 

sensors, computing devices, and other necessary equipment. 

Evaluate the software expenses, encompassing the 

development or acquisition of AI algorithms, licensing fees, 

and ongoing software updates. 

vi)Regulatory Compliance: Many industrial safety standards 

and regulations are in place to ensure worker safety. This 

Research will explore the extent to which safety devices align 

with these regulations and identify any gaps or challenges in 

compliance.  

vii)Emerging Trends and Future Prospects: Lastly, the 

Research will explore emerging trends in industrial human 

safety devices and potential innovations on the horizon. Are 

there new technologies or approaches that could revolutionize 

industrial safety, and how can stakeholders prepare for these 

changes. 

 

V. Literature Survey 

Literature includes different Researches comparing testbeds and 

datasets created for applications in the ICS field. However, to 

the best of our knowledge, no detailed analysis gathers and 

describes both the ICS datasets and testbeds, but also the main 

IDSs implemented on them. This paper provides a 

comprehensive Research of industrial human safety detection 

system that incorporate AI and Arduino technology. It covers 

various applications, including machine guarding, worker 

proximity sensing, and equipment fault detection. The Research 

assesses the impact of these devices on workplace safety and 

efficiency, highlighting the advantages and challenges of 

implementing such systems[1]. This literature review explores 

the utilization of machine learning techniques with Arduino-
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based devices for industrial safety. It discusses the different 

machine learning algorithms applied to detect and prevent 

accidents in manufacturing and construction environments. The 

paper also addresses the current state of the art and emerging 

trends in the field[2]. This Research paper focuses on AI-

enhanced safety detection system. It provides an overview of 

safety detection system that use AI algorithms in combination 

with Arduino platforms to monitor workers' vital signs, detect 

hazardous conditions, and send alerts in real-time. The review 

also examines the practicality and effectiveness of such 

systems[3]. This literature Research discusses the integration of 

AI and Arduino technology in the development of autonomous 

safety drones for industrial applications. It explores how these 

cameras are used for surveillance, inspection, and emergency 

response in hazardous environments. The paper reviews the 

challenges and future prospects of AI-driven safety detection in 

industrial settings[4]. 

 

VI. Scope 

i. Implementation of Image Processing Techniques: Develop 

algorithms to detect human body parts using image 

processing techniques such as object detection and 

recognition. 

ii. Integration with Industrial Machines: Integrate the 

developed safety device with various industrial machines to 

enable automatic shutdown upon human presence 

detection. 

iii. Testing and Validation: Conduct rigorous testing and 

validation to ensure the reliability and effectiveness of the 

safety device in different industrial environments. 

iv. User Interface Development: Design user-friendly 

interfaces for configuring and monitoring the safety device, 

including alarm systems for alerting nearby personnel. 

v. Scalability Assessment: Evaluate the scalability of the 

device to be deployed in large-scale industrial setups with 

multiple machines and varying environmental conditions. 

VII. Limitation 

Several limitations need to be considered. Firstly, the efficacy of 

machine learning models heavily relies on the quality and quantity 

of labelled data, which might be limited in the context of industrial 

safety incidents, leading to potential biases and insufficient model 

generalization. Secondly, the deployment of complex machine 

learning algorithms in real- time industrial environments requires 

substantial computational resources, making it challenging to 

implement these solutions on a large scale, especially in resource- 

constrained settings. Additionally, the interpretability of machine 

learning models in safety-critical scenarios remains a concern, as 

black-box algorithms may lack transparency, making it difficult to 

understand their decision-making processes and trust their 

recommendations. Furthermore, the dynamic nature of industrial 

workplaces and evolving safety standards pose challenges in 

developing machine learning devices that can adapt and remain 

effective over time. Lastly, ethical considerations related to 

privacy, consent, and data security arise when collecting and 

utilizing sensitive information for safety detection, necessitating 

careful ethical frameworks and regulations to be in place. These 

limitations underscore the need for continuous research and 

thoughtful implementation strategies in the domain of industrial 

human safety detection using machine learning. 

VIII. Implementation 
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IX. Conclusion 

     The use of Industrial Human safety device has the potential 

to significantly improve workplace safety. The AI- based labor 

safety management device presented in this Research collects 

and analyses real-time data from various sources to detect 

potential hazards and prevent accidents. The device also 

provides valuable insights into the root causes of accidents, 

which can help companies implement targeted training 

programs and safety measures to prevent similar incidents in 

the future. The Research presented in this Research 

demonstrates the effectiveness of the AI-based approach, and 

companies should explore this technology further to improve 

workplace safety and reduce accidents and injuries. 

 

X. Future Work 

Enhanced Accuracy through Machine Learning: Explore the 

use of machine learning models to improve the accuracy of 

human body part detection, especially in complex industrial 

settings with varying lighting and occlusion conditions. 

Real-time Monitoring and Analytics: Develop capabilities for 

real-time monitoring of human presence and analytics generation 

to identify patterns and potential safety hazards. 

Integration with IoT Devices: Investigate the integration of the 

safety device with IoT devices for remote monitoring and 

control, enabling proactive safety measures and maintenance. 

Adaptation to Dynamic Environments: Enhance the device's 

adaptability to dynamic industrial environments by incorporating 

adaptive algorithms that can adjust detection thresholds and 

parameters based on changing conditions. 

Compliance with Industry Standards: Ensure compliance with 

relevant safety standards and regulations, and continuously 

update the device to meet evolving industry requirements and 

guidelines. 
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