
Engineering and Technology Journal e-ISSN: 2456-3358 

Volume 10 Issue 01 January -2025, Page No.- 3566-3572 

DOI: 10.47191/etj/v10i01.13, I.F. – 8.227 

© 2025, ETJ  

 

3566 Nagham Mumtaz, ETJ Volume 10 Issue 01 January 2025 

 

Advantages of Artificial Intelligence in Engineering Fields 
 

Nagham Mumtaz 

Work for al- Elaf distinguishable secondary school 

 

ABSTRACT: In this research, we will discuss artificial intelligence definition and its role in various fields of engineering and the 

advantage use in architecture engineering , civil engineering, chemical engineering, electrical engineering etc. 

In this paper, we present a comprehensive analysis of the impact of using artificial intelligence in engineering and transforming 

traditional work that requires great physical 

effort and a certain time into work characterized by accuracy, speed, and appropriate mental effort, in addition to innovation and 

continuous development in the paths of theoretical and practical operations in implementation sites, to improve efficiency and 

accuracy and progress of work 
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 لتقليديا العمل وتحويل الهندسة في الاصطناعي الذكاء استخدام تطبيق ومزايا الهندسة مجالات مختلف في ودوره الاصطناعي الذكاء تعريف البحث هذا في نناقش  لأثر شاملا تحليلا البحث هذا في نقدم

فعالية  إلى يؤدي مام التنفيذ مواقع في والعملية النظرية العمليات مسارات التطوير في والاستمرار الابتكار إلى بالإضافة المناسب، العقلي والجهد والسرعة بالدقة يتميز عمل إلى معين ووقت كبير بدني مجهود يتطلب الذي

 العمل سير وتطوير وكفاءة

 

ARTIFICIAL INTELLIGENCE DEFINITION (AI) 

1. The theory and development of computer systems able to 

perform tasks normally requiring human intelligence, 

such as visual perception, speech recognition, decision-

making, and translation between languages. 

2. AI engineering is the process of combining systems 

engineering principles, software Engineering, computer 

science, and human-centered design to create intelligent 

systems that can complete certain tasks or reach certain 

goals.[1] 

What is an Artificial Intelligence Engineer? 

An artificial intelligence (AI) engineer designs, develops, and 

implements AI solutions and systems. These engineers are 

experts in machine learning, neural networks, natural 

language processing, computer vision, and other AI-related 

technologies. Their role involves leveraging these cutting-

edge technologies to create intelligent systems that can learn 

from data, make predictions, recognize patterns, and solve 

complex problems. 

AI engineers work on a wide range of applications, from 

virtual assistants and chatbots to autonomous vehicles, 

recommendation systems, and fraud detection algorithms. 
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They are skilled in programming languages like Python or R, 

and they use frameworks such as Tensor Flow, PyTorch, or 

Keras to build and train machine learning models. [2] 

The use of artificial intelligence in engineering fields: 

Artificial Intelligence (AI) is a powerful tool used in various 

engineering fields to improve efficiency and accuracy. In 

mechanical engineering, AI can improve systems design and 

analysis to improve performance and reduce cost. It is also 

used in architecture to design infrastructure and improve 

sustainability. In electrical engineering, AI can be used to 

optimize power grids and analyze big energy-related data. 

 

 

 
 

Artificial intelligence in engineering fields relies on many 

techniques such as machine learning, artificial neural 

networks, data analysis, classification, and prediction. Using 

these techniques, engineers can improve processes and 

provide more efficient and accurate solutions. 

Artificial intelligence engineers are instrumental in advancing 

the field of artificial intelligence, contributing to 

breakthroughs and innovations that shape industries, improve 

user experiences, and drive automation across various sectors, 

including healthcare, finance, retail, and more. Their work 

plays a pivotal role in harnessing the power of AI to 

revolutionize how technology interacts with the world and 

enhances the capabilities of computer systems to perform 

tasks that were once exclusive to human intelligence. 

This paper provides a comprehensive analysis of the impact of 

artificial intelligence (AI) on engineering innovations. With 

the rapid advancements in AI technologies, its application in 

engineering has transformed traditional processes and opened 

new possibilities for innovation. This work explores the 

various ways in which AI is influencing engineering 

practices, such as design, manufacturing, optimization, and 

maintenance. It examines the advantages and challenges 

associated with integrating AI into engineering processes and 

highlights the potential benefits of leveraging AI for enhanced 

efficiency, accuracy, and creativity. Through an in-depth 

analysis of existing literature and case studies, this study 

contributes to a better understanding of the complex 

relationship between AI and engineering innovations, 

offering insights for researchers and practitioners in the field. 

The purpose of this work is to provide a comprehensive 

analysis of how AI impacts engineering innovations. It 

explores the potential of AI in transforming various 

engineering processes, such as design, manufacturing, 

optimization, and maintenance. It examines the advantages 

and challenges associated with integrating AI into engineering 

practices. Understanding 

The interplay between AI and engineering is crucial for 

researchers and practitioners to unlock the full potential of AI 

in driving innovation and advancing engineering disciplines. 

Embracing the power of AI, engineers can enhance efficiency, 

accuracy, and creativity, leading to significant advancements 

in the field. [3] 

 AI in Intelligent CAD Systems 

1. Intelligent computer-aided design (CAD) systems utilize 

AI algorithms to enhance the design process. Intelligent 

CAD systems can offer design suggestions, optimize 

geometric configurations, and facilitate design parameter 

exploration. 

2. Machine learning algorithms can be employed to 

continuously improve the accuracy and efficiency of 

simulations, reducing the need for costly physical 

prototyping iterations. 

3. Design validation, reduced development costs, and faster 

time-to-market for engineering innovations. 

4. AI-driven advancements in engineering design, 

including generative design, intelligent CAD systems, 

and virtual prototyping and simulation, empower 

engineers with powerful tools and capabilities 

 Forecast and Trends When we look to the future, we 

see that “Artificial Intelligence in Architecture” 

1. Will have a major role in shaping our world. We can 

expect to build smart cities where buildings are not only 

beautiful but also smart and sustainable 

2. Buildings that interact with the environment In the 

future, we may see buildings changing and adapting to 

weather conditions. For example, windows that 

automatically control the amount of light entering a 

room, or walls that help cool the indoor environment 

when temperatures rise 
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3. Using data to design better cities AI will use data to help 

us design cities that better meet people's needs. It can 

analyze how people move in the city and suggest places 

for parks and public spaces that make life more 

comfortable and enjoyable 

4. Integration with other technologies Artificial intelligence 

is expected to integrate with other technologies such as 

virtual reality and 3D printing. This means that architects 

may use virtual reality glasses to see their designs in 3D 

before building them, and some parts of buildings may 

be built using 3D printing. [4] 

 

 AI civil engineering 

 
1. AI, particularly machine learning (ML), aids in 

optimizing civil engineering designs. [5A] 

2. AI-driven predictive maintenance systems are crucial 

for infrastructure longevity[5B] 

3. AI optimizes construction processes and building 

information modeling (BIM) for automated construction 

progress monitoring, improving project management 

efficiency 

4. AI mitigates risks by analyzing various data sources. For 

instance, AI-based landslide susceptibility mapping by 

Melchiorre et al. 

5. AI enhances infrastructure management. The Smart 

Infrastructure Initiative at the University of Cambridge 

explores AI applications for sustainable infrastructure 

development, integrating sensors and data analytics for 

real-time monitoring and decision-making 

6. AI facilitates environmental impact assessments. 

 AI in aviation engineering: 
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 AI in chemical engineering 

 

 

 

Compare AI with traditional methods in the broader 

engineering field: 

 Problem Solving and Optimization: 

- Traditional methods often involve analytical or rule-

based approaches, which may require simplifications or 

assumptions that limit their applicability to complex 

problems. 

- AI techniques, such as machine learning and 

evolutionary algorithms, can handle complex, nonlinear 

problems without the need for explicit mathematical models. 

They excel in optimization tasks with high-dimensional or 

noisy data. 

 Design and Manufacturing: 

- Traditional design processes often rely on manual 

iterations and experience -based decision- making, which can 

be time-consuming and costly. 

- AI-driven design tools, including generative design 

and computer-aided optimization, enable automated 

exploration of design spaces, leading to innovative solutions 

and reduced development time. 

 

 Predictive Maintenance: 
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- Traditional maintenance practices often rely on fixed 

schedules or reactive approaches, which may result in 

unnecessary downtime or costly repairs. 

- AI-based predictive maintenance systems utilize sensor 

data and machine learning algorithms to predict equipment 

failures, allowing for proactive maintenance and improved 

asset reliability. 

 Quality Control and Inspection: 

- Traditional quality control methods often rely on manual 

inspection and sampling, which can be labor-intensive and 

subjective. 

- AI-powered inspection systems, such as computer 

vision and pattern recognition algorithms, enable automated 

inspection of components or products, leading to faster and 

more accurate quality assessment. 

 Resource Management and Optimization: 

- Traditional resource management approaches may rely 

on manual planning or heuristic algorithms, which may not 

fully exploit the available resources or adapt to dynamic 

conditions. 

- AI techniques, such as reinforcement learning and 

evolutionary algorithms, can optimize resource allocation and 

scheduling in complex systems, leading to improved 

efficiency and cost savings. 

 Using artificial intelligence algorithms: to analyze site 

data and design structures and buildings that are more 

efficient and resistant to environmental factors. 

Engineering design programs in general and developers 

in all leading companies are moving towards integrating 

these technologies as auxiliary tools in design and 

producing results more effectively. 

 Automate tasks: 

Using robots to accomplish routine and dangerous 

construction tasks, such as lifting materials, laying bricks, and 

welding. Some companies have gone so far that construction 

robots and 3D printing in construction have become a reality 

and are now available in the market, especially with materials 

developed in printing processes (liquid materials that solidify 

after printing). You can search for these Forms and links are 

attached. 

 Telecommunications: 

How many times did you have to send an email a day to inform 

someone or a number of people that some process had 

changed, build a change in the work plan for today, yes, using 

automation, this is done immediately, for example 

(refrigeration units are scheduled to arrive to be installed in 

one of the buildings this morning, provided that Some works 

are completed on the same day according to the project 

schedule. Now you have to correspond with the contractor 

who is completing those works, the supplier who caused the 

delay, and the higher departments to inform them of 

developments. All of this can be done automatically. 

 Improve safety: 

Develop smart alarm systems to inform workers of potential 

dangers on the construction site Using smart sensors to 

monitor the condition of buildings and detect any structural 

problems early. For example, BOSCH Electrical Appliances 

Company has developed an advanced risk detection system 

that can be integrated into the camera surveillance system in 

buildings. It automatically predicts risks and fires faster than 

traditional verification systems that detect heat and smoke. It 

can be linked to emergency agencies automatically. 

 Strengthening cooperation: 

Create collaborative platforms for engineers, contractors and 

architects to share data and ideas and coordinate work 

effectively 

 Reducing costs: 

Improving the accuracy of estimates and reducing waste of 

materials and resources. Calculating quantities and areas 

supported by artificial intelligence provides higher operating 

efficiency. [9] 
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