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1. INTRODUCTION 

Mechanical systems are ubiquitous in modern 

society, and their efficient design, operation, and 

maintenance are crucial for various industries. 

Traditional mechanical systems rely on manual 

control and fixed algorithms, which can lead to 

suboptimal performance and reduced 

productivity. The advent of Artificial Intelligence 

(AI) has enabled the development of intelligent 

mechanical systems that can learn from data, 

adapt to changing conditions, and make decisions 

autonomously. The integration of AI in 

mechanical systems is based on the concept of 

cyber-physical systems (CPS), which involves the 

intersection of physical and computational 

components. CPS enables the creation of 

intelligent systems that can perceive, reason, and 
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Artificial intelligence (AI) has revolutionized various fields, including 

mechanical engineering. Integrating AI in mechanical systems has given rise 

to intelligent machines that can learn, adapt, and make decisions 

autonomously. This paper provides an in-depth examination of the 

application of artificial neural networks (ANNs) in mechanical systems, 
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act upon their environment. Artificial Neural 

Networks (ANNs) are a key technology driving 

this trend, offering a powerful tool for mechanical 

engineers to develop intelligent systems that can 

learn, adapt, and improve over time. 

ANNs are inspired by the structure and function 

of the human brain, which consists of 

interconnected neurons that process and 

transmit information. Similarly, ANNs consist of 

interconnected nodes or "neurons" that process 

and transmit information. This allows ANNs to 

learn from data, recognize patterns, and make 

predictions or decisions. 

The application of ANNs in mechanical systems 

has several benefits, including improved 

efficiency, productivity, and reliability. ANNs can 

be used for various tasks, such as predictive 

maintenance, control systems, and design 

optimization. However, there are also several 

challenges that need to be addressed, including 

data quality and availability, interpretability and 

explainability, and robustness and reliability. 

This paper aims to provide a comprehensive 

overview of the application of ANNs in 

mechanical systems, highlighting their potential 

benefits and challenges, and exploring the current 

state of research in this field. 

2. BACKGROUND 

ANNs are a type of machine learning algorithm 

inspired by the structure and function of the 

human brain. They consist of interconnected 

nodes or "neurons" that process and transmit 

information. ANNs have been widely used in 

various applications, including image recognition, 

natural language processing, and control systems. 

In mechanical systems, ANNs can be used for 

various tasks, such as predictive maintenance, 

control systems, and design optimization. 

Artificial Neural Networks in Mechanical Systems 

ANNs have been successfully applied in various 

mechanical systems, including: 

Predictive Maintenance: ANNs can be used to 

predict the remaining useful life of mechanical 

components, reducing downtime and increasing 

productivity. 

Control Systems: ANNs can be used to control 

mechanical systems, such as autonomous vehicles 

and robots. 

Design Optimization: ANNs can be used to 

optimize the design of mechanical components, 

reducing weight and increasing efficiency. 

3. CASE STUDIES 

Several studies have demonstrated the 

effectiveness of ANNs in mechanical systems. For 

example: 

1. Predictive Maintenance: A study by Lee et al. 

(2019) used ANNs to predict the remaining useful 

life of industrial equipment, achieving an 

accuracy of 90%. 

2. Autonomous Vehicles: A study by Kim et al. 

(2020) used ANNs to control autonomous 

vehicles, achieving a success rate of 95%. 

3. Design Optimization: A study by Zhang et al. 

(2019) used ANNs to optimize the design of 

mechanical components, achieving a reduction in 

weight of 20%. 

4. CHALLENGES AND FUTURE DIRECTIONS 

While ANNs have shown great promise in 

mechanical systems, there are several challenges 

that need to be addressed, including: 

Data Quality and Availability: ANNs require 

high-quality and relevant data to learn and make 

accurate predictions. 

Interpretability and Explainability:  ANNs can 

be difficult to interpret and explain, making it 

challenging to understand their decision-making 

processes. 

Robustness and Reliability: ANNs can be 

sensitive to noise and outliers, making it 

challenging to ensure their robustness and 

reliability. 

5. FUTURE RESEARCH 

Explainable and Interpretable ANNs: 

Developing ANNs that are explainable and 

interpretable, enabling users to understand their 

decision-making processes. 

Integration with Other AI Techniques: 

Integrating ANNs with other AI techniques, such 

as reinforcement learning and transfer learning, 

to improve their performance and efficiency. 

3. Application in Emerging Areas: Applying ANNs 

in emerging areas, such as robotics and Industry 

4.0, to improve their efficiency and productivity.



Yogesh Ashok Paliwal et. al., International Journal of Advanced Innovative Technology in Engineering, 2025, 10(2), PP 52-54 
 

 
© International Journal of Advanced Innovative Technology in Engineering  54 

CONCLUSION 

ANNs have the potential to revolutionize 

mechanical systems by enabling intelligent 

machines that can learn, adapt, and make 

decisions autonomously. While there are several 

challenges that need to be addressed, the benefits 

of ANNs in mechanical systems are significant, 

and ongoing research is likely to lead to many 

exciting developments in the coming years.  
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