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Abstract: This article explores the transformative impact of AI in industrial engineering,
detailing various methodologies and applications. We delve into the use of machine
learning, deep learning, and other AI techniques to optimize processes, enhance
predictive capabilities, and improve overall efficiency in manufacturing, supply chain, and
logistics. The growing integration of AI in industrial engineering promises a future of
smarter, more agile, and resilient industrial systems.

1. Introduction: The Rise of AI in Industrial Engineering

The field of industrial engineering has always been concerned with optimizing processes,
improving efficiency, and reducing waste. The advent of artificial intelligence (AI) has
presented a powerful new set of tools to achieve these goals on a scale previously
unimaginable. AI in industrial engineering is no longer a futuristic concept; it's rapidly
becoming a crucial element driving innovation and competitiveness across various
industries. This integration leverages the power of data analysis, machine learning, and
advanced algorithms to address complex challenges and unlock new opportunities for
businesses.

2. Core Methodologies of AI in Industrial Engineering

Several core AI methodologies are transforming industrial engineering practices:

2.1 Machine Learning (ML) for Predictive Maintenance: ML algorithms, particularly
supervised learning techniques like regression and classification, are extensively used for



predictive maintenance. By analyzing sensor data from equipment, ML models can predict
potential failures before they occur, allowing for proactive maintenance and minimizing
downtime. This drastically reduces maintenance costs and improves operational efficiency.
AI in industrial engineering applied to predictive maintenance significantly reduces
unexpected equipment failures, a major source of disruption in manufacturing.

2.2 Deep Learning (DL) for Process Optimization: Deep learning, a subset of ML, excels at
handling complex, high-dimensional data. In industrial engineering, DL is used to optimize
complex processes such as supply chain management, production scheduling, and quality
control. Deep neural networks can identify patterns and relationships within large
datasets that would be impossible for human analysts to discern. For example, DL can
optimize production parameters in real-time based on feedback from various sensors and
process variables. This continuous optimization approach contributes greatly to achieving
higher throughput and better product quality.

2.3 Reinforcement Learning (RL) for Robotics and Automation: Reinforcement learning
allows AI agents to learn optimal strategies through trial and error. In industrial settings,
RL is proving invaluable for controlling robots and automating complex tasks. RL
algorithms enable robots to adapt to changing environments and optimize their
performance over time, leading to increased automation and improved productivity. AI in
industrial engineering utilizes RL to enhance the flexibility and adaptability of robotic
systems in dynamic manufacturing environments.

2.4 Natural Language Processing (NLP) for Data Analysis: The increasing amount of
unstructured data in industrial settings, such as maintenance logs, reports, and customer
feedback, necessitates the use of NLP. NLP techniques can extract valuable insights from
this text data, improving decision-making and streamlining various operations. AI in
industrial engineering uses NLP to automate the processing of vast amounts of text-based
information, revealing hidden patterns and relationships that inform strategic decisions.

2.5 Computer Vision for Quality Control: Computer vision systems, powered by AI, are
transforming quality control processes. These systems can automatically inspect products
for defects, ensuring consistent quality and reducing the need for manual inspection. AI in
industrial engineering through computer vision enhances accuracy and speed in quality
assurance, minimizing errors and optimizing resource utilization.

3. Applications of AI in Industrial Engineering

The application of AI in industrial engineering spans across various domains:

Manufacturing: Predictive maintenance, process optimization, quality control, robotic
automation, and supply chain management are significantly enhanced by AI.
Supply Chain Management: AI optimizes logistics, inventory management, and demand
forecasting, leading to reduced costs and improved responsiveness. AI in industrial
engineering streamlines the entire supply chain by enabling better prediction and
proactive adjustment to market demands.



Logistics: AI-powered route optimization, delivery scheduling, and warehouse
management systems enhance efficiency and reduce transportation costs.
Energy Management: AI helps optimize energy consumption in industrial facilities,
reducing operational costs and environmental impact. AI in industrial engineering
identifies energy-saving opportunities by analyzing usage patterns and optimizing energy
distribution.

4. Challenges and Future Trends in AI for Industrial
Engineering

While AI offers immense potential, implementing AI in industrial engineering faces
challenges:

Data Availability and Quality: Effective AI models require high-quality, labelled data.
Gathering and cleaning such data can be time-consuming and expensive.
Integration with Existing Systems: Integrating AI solutions with legacy systems can be
complex and require significant investment.
Security and Privacy Concerns: Protecting sensitive data used in AI models is crucial,
necessitating robust security measures.
Lack of Skilled Workforce: A shortage of engineers and data scientists skilled in AI
applications poses a significant barrier to adoption.

Future trends include:

Explainable AI (XAI): Increasing demand for transparency and understanding of AI model
decisions.
Edge AI: Processing data closer to the source to reduce latency and bandwidth
requirements.
Digital Twins: Creating virtual representations of physical systems to simulate and
optimize processes. AI in industrial engineering leverages digital twins for virtual
experimentation and improved process design.

5. Conclusion

AI in industrial engineering is revolutionizing how businesses operate. By leveraging the
power of machine learning, deep learning, and other AI techniques, companies can
significantly enhance efficiency, optimize processes, and improve decision-making across
various industrial sectors. While challenges remain, the potential benefits of AI are
undeniable, promising a future of smarter, more agile, and resilient industrial systems.
The continued development and integration of AI will be instrumental in driving innovation
and enhancing competitiveness in the years to come.

FAQs

What is the difference between machine learning and deep learning in industrial1.
engineering? Machine learning uses algorithms to learn from data, while deep
learning utilizes artificial neural networks with multiple layers to learn complex



patterns from large datasets. Deep learning is a subset of machine learning.

How can AI improve safety in industrial settings? AI-powered systems can monitor1.
worker behaviour, detect potential hazards, and predict accidents before they occur,
enhancing workplace safety.

What are the ethical considerations of using AI in industrial engineering? Ethical1.
concerns include data privacy, bias in algorithms, and job displacement due to
automation. Responsible AI development and deployment are crucial.

What is the role of digital twins in AI-driven industrial engineering? Digital twins are1.
virtual representations of physical systems, allowing for simulation and optimization
of processes before implementing changes in the real world.

How can AI improve supply chain resilience? AI can predict disruptions, optimize1.
inventory levels, and identify alternative suppliers, thereby improving the resilience
of supply chains.

What are the major cost considerations when implementing AI in industrial1.
engineering? Costs include data acquisition, algorithm development, software
licensing, hardware infrastructure, and employee training.

How can small and medium-sized enterprises (SMEs) benefit from AI in industrial1.
engineering? Cloud-based AI solutions and affordable software tools are making AI
accessible to SMEs, allowing them to leverage its benefits without significant upfront
investment.

What are the key performance indicators (KPIs) for evaluating the success of AI1.
implementation in industrial engineering? KPIs include reduced downtime, improved
product quality, increased efficiency, cost savings, and enhanced safety.



What are the future prospects for AI in industrial engineering? Future advancements1.
in AI, such as explainable AI and edge AI, will further enhance its capabilities and
applications in industrial settings.

Related Articles

"Predictive Maintenance using Machine Learning in Manufacturing": This article1.
explores various machine learning algorithms used for predictive maintenance and
compares their performance in different industrial scenarios.

"Optimizing Supply Chains with AI-powered Demand Forecasting": This article1.
focuses on the application of AI in forecasting demand and its impact on inventory
management and logistics.

"The Role of Deep Learning in Process Optimization for Chemical Manufacturing":1.
This article delves into the specific application of deep learning techniques in
optimizing complex chemical processes.

"Implementing AI-powered Quality Control Systems in Automotive Manufacturing":1.
This article details the implementation of computer vision and other AI techniques
for quality control in the automotive industry.

"Robotics and AI: Transforming Warehouse Automation": This article discusses the1.
integration of AI and robotics in automating warehouse operations, improving
efficiency and reducing labor costs.

"AI and the Future of Industrial Safety: A Risk Assessment Perspective": This article1.
examines the use of AI in mitigating risks and improving safety in industrial
environments.

"The Economic Impact of AI in Industrial Engineering: A Case Study": This article1.
presents a case study that analyzes the economic benefits of AI implementation in a



specific industrial setting.

"Addressing the Skills Gap: Training the Next Generation of AI Engineers for1.
Industry": This article explores the challenges and solutions related to developing a
skilled workforce for AI-driven industrial engineering.

"Ethical Considerations in the Development and Deployment of AI in Industrial1.
Settings": This article provides a detailed discussion of the ethical implications of
using AI in industrial engineering and offers recommendations for responsible AI
development.

  ai in industrial engineering: Artificial Intelligence in Mechanical and Industrial
Engineering Kaushik Kumar, Divya Zindani, J. Paulo Davim, 2021-06-20 Artificial Intelligence in
Mechanical and Industrial Engineering offers a unified platform for the dissemination of basic and
applied knowledge on the integration of artificial intelligence within the realm of mechanical and
industrial engineering. The book covers the tools and information needed to build successful careers
and a source of knowledge for those working with AI within these domains. The book offers a
systematic approach to explicate fundamentals as well as recent advances. It incorporates various
case studies for major topics as well as numerous examples. It will also include real-time intelligent
automation and associated supporting methodologies and techniques, and cover decision-support
systems, as well as applications of Chaos Theory and Fractals. The book will give scientists,
researchers, instructors, students, and practitioners the tools and information needed to build
successful careers and to be an impetus to advancements in next-generation mechanical and
industrial engineering domains.
  ai in industrial engineering: Machine Learning and Artificial Intelligence with Industrial
Applications Diego Carou, Antonio Sartal, J. Paulo Davim, 2022-03-11 This book presents the tools
used in machine learning (ML) and the benefits of using such tools in facilities. It focus on real life
business applications, explaining the most popular algorithms easily and clearly without the use of
calculus or matrix/vector algebra. Replete with case studies, this book provides a working
knowledge of ML current and future capabilities and the impact it will have on every business. It
demonstrates that it is also possible to carry out successful ML and AI projects in any manufacturing
plant, even without fully fulfilling the five V (Volume, Velocity, Variety, Veracity and Value) usually
associated with big data. This book takes a closer look at how AI and ML are also able to work for
industrial area, as well as how you could adapt some of the standard tips and techniques (usually for
big data) for your own needs in your SME. Organizations which first understand these tools and
know how to use them will benefit at the expense of their rivals.
  ai in industrial engineering: Artificial Intelligence and Digital Systems Engineering Adedeji B.
Badiru, 2021-08-12 The resurgence of artificial intelligence has been fueled by the availability of the
present generation of high-performance computational tools and techniques. This book is designed
to provide introductory guidance to artificial intelligence, particularly from the perspective of digital
systems engineering. Artificial Intelligence and Digital Systems Engineering provides a general
introduction to the origin of AI and covers the wide application areas and software and hardware



interfaces. It will prove to be instrumental in helping new users expand their knowledge horizon to
the growing market of AI tools, as well as showing how AI is applicable to the development of
games, simulation, and consumer products, particularly using artificial neural networks. This book is
for the general reader, university students, and instructors of industrial, production, civil,
mechanical, and manufacturing engineering. It will also be of interest to managers of technology,
projects, business, plants, and operations.
  ai in industrial engineering: Manufacturing Intelligence for Industrial Engineering:
Methods for System Self-Organization, Learning, and Adaptation Zhou, Zude, Wang,
Huaiqing, Lou, Ping, 2010-03-31 This book focuses on the latest innovations in the process of
manufacturing in engineering--Provided by publisher.
  ai in industrial engineering: Artificial Intelligence and Machine Learning Applications
in Civil, Mechanical, and Industrial Engineering Gebrail Bekdas, Sinan Melih Nigdeli, Melda
Yucel, 2019 This book examines the application of artificial intelligence and machine learning civil,
mechanical, and industrial engineering--
  ai in industrial engineering: Artificial Intelligence in Industrial Decision Making, Control and
Automation S.G. Tzafestas, H. B. Verbruggen, 2012-12-06 This book is concerned with Artificial
Intelligence (AI) concepts and techniques as applied to industrial decision making, control and
automation problems. The field of AI has been expanded enormously during the last years due to
that solid theoretical and application results have accumulated. During the first stage of AI
development most workers in the field were content with illustrations showing ideas at work on
simple problems. Later, as the field matured, emphasis was turned to demonstrations that showed
the capability of AI techniques to handle problems of practical value. Now, we arrived at the stage
where researchers and practitioners are actually building AI systems that face real-world and
industrial problems. This volume provides a set of twenty four well-selected contributions that deal
with the application of AI to such real-life and industrial problems. These contributions are grouped
and presented in five parts as follows: Part 1: General Issues Part 2: Intelligent Systems Part 3:
Neural Networks in Modelling, Control and Scheduling Part 4: System Diagnostics Part 5: Industrial
Robotic, Manufacturing and Organizational Systems Part 1 involves four chapters providing
background material and dealing with general issues such as the conceptual integration of
qualitative and quantitative models, the treatment of timing problems at system integration, and the
investigation of correct reasoning in interactive man-robot systems.
  ai in industrial engineering: Integration of AI-Based Manufacturing and Industrial
Engineering Systems with the Internet of Things Pankaj Bhambri, Sita Rani, Valentina E. Balas,
Ahmed A. Elngar, 2023-12-22 Integration of AI-Based Manufacturing and Industrial Engineering
Systems with the Internet of Things describes how AI techniques, such as deep learning, cognitive
computing, and Machine Learning, can be used to analyze massive volumes of data produced by IoT
devices in manufacturing environments. The potential benefits and challenges associated with the
integration of AI and IoT in industrial environments are explored throughout the book as the authors
delve into various aspects of the integration process. The role of IoT-enabled sensors, actuators, and
smart devices in capturing real-time data from manufacturing processes, supply chains, and
equipment is discussed along with how data can be processed and analyzed using AI algorithms to
derive actionable insights, optimize production, improve quality control, and enhance overall
operational efficiency. A valuable resource for researchers, practitioners, and professionals involved
in the fields of AI, IoT, manufacturing systems, and industrial engineering, and combines theoretical
foundations, practical applications, and case studies.
  ai in industrial engineering: Integration of AI-Based Manufacturing and Industrial
Engineering Systems with the Internet of Things Pankaj Bhambri, Sita Rani, Valentina E. Balas,
Ahmed A. Elngar, 2023-12-22 Integration of AI-Based Manufacturing and Industrial Engineering
Systems with the Internet of Things describes how AI techniques, such as deep learning, cognitive
computing, and Machine Learning, can be used to analyze massive volumes of data produced by IoT
devices in manufacturing environments. The potential benefits and challenges associated with the



integration of AI and IoT in industrial environments are explored throughout the book as the authors
delve into various aspects of the integration process. The role of IoT-enabled sensors, actuators, and
smart devices in capturing real-time data from manufacturing processes, supply chains, and
equipment is discussed along with how data can be processed and analyzed using AI algorithms to
derive actionable insights, optimize production, improve quality control, and enhance overall
operational efficiency. A valuable resource for researchers, practitioners, and professionals involved
in the fields of AI, IoT, manufacturing systems, and industrial engineering, and combines theoretical
foundations, practical applications, and case studies.
  ai in industrial engineering: Artificial Intelligence and Industrial Applications Tawfik
Masrour, Anass Cherrafi, Ibtissam El Hassani, 2020-09-01 This book gathers the refereed
proceedings of the Artificial Intelligence and Industrial Applications (A2IA’2020), the first
installment of an annual international conference organized by the ENSAM-Meknes at Moulay Ismail
University, Morocco. The 30 papers presented here were carefully reviewed and selected from 141
submissions by an international scientific committee. They address various aspects of artificial
intelligence such as smart manufacturing, smart maintenance, smart supply chain management,
supervised learning, unsupervised learning, reinforcement learning, graph-based and
semi-supervised learning, neural networks, deep learning, planning and optimization, and other AI
applications. The book is intended for AI experts, offering them a valuable overview of the status quo
and a global outlook for the future, with many new and innovative ideas and recent important
developments in AI applications, both of a foundational and practical nature. It will also appeal to
non-experts who are curious about this timely and important subject.
  ai in industrial engineering: Reinventing Manufacturing and Business Processes
Through Artificial Intelligence Geeta Rana, Alex Khang, Alok Kumar Goel, Ravindra Sharma,
Ashok Kumar Dubey, 2024-10-07 This book describes how newly emerging Artificial Intelligence (AI)
technologies will provide unprecedented opportunities to penetrate technology and automation into
everything we do, and at the same time, provide a huge playing field for businesses to develop
newer models to capture market share.
  ai in industrial engineering: Reinventing the Product Eric Schaeffer, David Sovie,
2019-03-03 Create the personalized and compelling experiences that today's customers expect by
harnessing AI and digital technologies to create smart connected products, with this cutting-edge
guide from senior leaders at Accenture. Digital technology is both friend and foe: highly disruptive,
yet it cannot be ignored. As traditional products transform into smart connected products faster
than ever before, companies that fail to make use of it now put themselves in the firing line for
disintermediation or even eradication. However, digital technology is also the biggest opportunity
for product-making businesses to create the next generation of goods in the marketplace. In
Reinventing the Product, Eric Schaeffer and David Sovie, both Senior Managing Directors at
Accenture, show how this reinvention is made possible, to deliver truly intelligent, and often even
autonomous, products. Reinventing the Product makes the case for companies to rethink their
product strategy, innovation and engineering processes, including: - How to harness the
opportunities of AI and digital technologies, such as IoT sensors, blockchain, advanced analytics,
cloud and edge computing - Practical advice on transforming their entire culture to build the future
of successful 'living products' - Features case studies from global organizations such as Faurecia,
Signify, Symmons and Haier and interviews with thought leaders from top companies including
Amazon, ABB, Tesla, Samsung and Google This book provides the only advice any product-making
company needs as it embarks on, or accelerates, its digitization journey.
  ai in industrial engineering: Artificial Intelligence in Construction Engineering and
Management Limao Zhang, Yue Pan, Xianguo Wu, Mirosław J. Skibniewski, 2021-06-18 This book
highlights the latest technologies and applications of Artificial Intelligence (AI) in the domain of
construction engineering and management. The construction industry worldwide has been a late
bloomer to adopting digital technology, where construction projects are predominantly managed
with a heavy reliance on the knowledge and experience of construction professionals. AI works by



combining large amounts of data with fast, iterative processing, and intelligent algorithms (e.g.,
neural networks, process mining, and deep learning), allowing the computer to learn automatically
from patterns or features in the data. It provides a wide range of solutions to address many
challenging construction problems, such as knowledge discovery, risk estimates, root cause analysis,
damage assessment and prediction, and defect detection. A tremendous transformation has taken
place in the past years with the emerging applications of AI. This enables industrial participants to
operate projects more efficiently and safely, not only increasing the automation and productivity in
construction but also enhancing the competitiveness globally.
  ai in industrial engineering: Industrial AI Jay Lee, 2020-02-07 This book introduces
Industrial AI in multiple dimensions. Industrial AI is a systematic discipline which focuses on
developing, validating and deploying various machine learning algorithms for industrial applications
with sustainable performance. Combined with the state-of-the-art sensing, communication and big
data analytics platforms, a systematic Industrial AI methodology will allow integration of physical
systems with computational models. The concept of Industrial AI is in infancy stage and may
encompass the collective use of technologies such as Internet of Things, Cyber-Physical Systems and
Big Data Analytics under the Industry 4.0 initiative where embedded computing devices, smart
objects and the physical environment interact with each other to reach intended goals. A broad
range of Industries including automotive, aerospace, healthcare, semiconductors, energy,
transportation, mining, construction, and industrial automation could harness the power of
Industrial AI to gain insights into the invisible relationship of the operation conditions and further
use that insight to optimize their uptime, productivity and efficiency of their operations. In terms of
predictive maintenance, Industrial AI can detect incipient changes in the system and predict the
remains useful life and further to optimize maintenance tasks to avoid disruption to operations.
  ai in industrial engineering: AI in Manufacturing and Green Technology Sambit Kumar
Mishra, Zdzislaw Polkowski, Samarjeet Borah, Ritesh Dash, 2020-10-20 This book focuses on
environmental sustainability by employing elements of engineering and green computing through
modern educational concepts and solutions. It visualizes the potential of artificial intelligence,
enhanced by business activities and strategies for rapid implementation, in manufacturing and green
technology. This book covers utilization of renewable resources and implementation of the latest
energy-generation technologies. It discusses how to save natural resources from depletion and
illustrates facilitation of green technology in industry through usage of advanced materials. The
book also covers environmental sustainability and current trends in manufacturing. The book
provides the basic concepts of green technology, along with the technology aspects, for researchers,
faculty, and students.
  ai in industrial engineering: Advances in Information Systems Tatyana Yakhno, 2004-10-12
This book constitutes the refereed proceedings of the Third International Conference on Advances in
Information Systems, ADVIS 2004, held in Izmir, Turkey in October 2004. The 61 revised full papers
presented were carefully reviewed and selected from 203 submissions. The papers are organized in
topical sections on databases and datawarehouses, data mining and knowledge discovery, Web
information systems development, information systems development and management, information
retrieval, parallel and distributed data processing, multimedia information systems, information
privacy and security, evolutionary and knowledge-based systems, software engineering and business
process modeling, and network management.
  ai in industrial engineering: Advanced Research in Applied Artificial Intelligence He Jiang,
Wei Ding, Moonis Ali, Xindong Wu, 2012-06-30 This volume constitutes the thoroughly refereed
conference proceedings of the 25th International Conference on Industrial Engineering and Other
Applications of Applied Intelligend Systems, IEA/AIE 2012, held in Dalian, China, in June 2012. The
total of 82 papers selected for the proceedings were carefully reviewed and selected from numerous
submissions. The papers are organized in topical sections on machine learning methods;
cyber-physical system for intelligent transportation applications; AI applications; evolutionary
algorithms, combinatorial optimization; modeling and support of cognitive and affective human



processes; natural language processing and its applications; social network and its applications;
mission-critical applications and case studies of intelligent systems; AI methods; sentiment analysis
for asian languages; aspects on cognitive computing and intelligent interaction; spatio-temporal
datamining, structured learning and their applications; decision making and knowledge based
systems; pattern recognition; agent based systems; decision making techniques and innovative
knowledge management; machine learning applications.
  ai in industrial engineering: Applications of Artificial Intelligence in Additive
Manufacturing Sachin Salunkhe, Hussein Mohammed Abdel Moneam Hussein, J. Paulo Davim,
2021-10-30 This book provides introductory instruction on how to learn how to use artificial
intelligence to produce additively manufactured parts, including a description of the starting points,
what you can know, how it blends and how artificial intelligence in additive manufacturing apply--
  ai in industrial engineering: Advances in Applied Artificial Intelligence Moonis Ali, Richard
Dapoigny, 2006-06-27 This book constitutes the refereed proceedings of the 19th International
Conference on Industrial and Engineering Applications of Artificial Intelligence and Expert Systems,
IEA/AIE 2006, held in Annecy, France, June 2006. The book presents 134 revised full papers
together with 3 invited contributions, organized in topical sections on multi-agent systems,
decision-support, genetic algorithms, data-mining and knowledge discovery, fuzzy logic, knowledge
engineering, machine learning, speech recognition, systems for real life applications, and more.
  ai in industrial engineering: Artificial Intelligence and Evolutionary Algorithms in
Engineering Systems L. Padma Suresh, Subhransu Sekhar Dash, Bijaya Ketan Panigrahi, 2014-11-01
The book is a collection of high-quality peer-reviewed research papers presented in Proceedings of
International Conference on Artificial Intelligence and Evolutionary Algorithms in Engineering
Systems (ICAEES 2014) held at Noorul Islam Centre for Higher Education, Kumaracoil, India. These
research papers provide the latest developments in the broad area of use of artificial intelligence
and evolutionary algorithms in engineering systems. The book discusses wide variety of industrial,
engineering and scientific applications of the emerging techniques. It presents invited papers from
the inventors/originators of new applications and advanced technologies.
  ai in industrial engineering: The New Industrial Engineering: Information Technology and
Business Process Redesign Thomas H. Davenport, James E. Short, Sloan School of Management
Center Fo, 2022-10-26 This work has been selected by scholars as being culturally important, and is
part of the knowledge base of civilization as we know it. This work is in the public domain in the
United States of America, and possibly other nations. Within the United States, you may freely copy
and distribute this work, as no entity (individual or corporate) has a copyright on the body of the
work. Scholars believe, and we concur, that this work is important enough to be preserved,
reproduced, and made generally available to the public. We appreciate your support of the
preservation process, and thank you for being an important part of keeping this knowledge alive and
relevant.
  ai in industrial engineering: Smart Systems for Industrial Applications C. Venkatesh, N.
Rengarajan, P. Ponmurugan, S. Balamurugan, 2022-01-07 SMART SYSTEMS FOR INDUSTRIAL
APPLICATIONS The prime objective of this book is to provide an insight into the role and
advancements of artificial intelligence in electrical systems and future challenges. The book covers a
broad range of topics about AI from a multidisciplinary point of view, starting with its history and
continuing on to theories about artificial vs. human intelligence, concepts, and regulations
concerning AI, human-machine distribution of power and control, delegation of decisions, the social
and economic impact of AI, etc. The prominent role that AI plays in society by connecting people
through technologies is highlighted in this book. It also covers key aspects of various AI applications
in electrical systems in order to enable growth in electrical engineering. The impact that AI has on
social and economic factors is also examined from various perspectives. Moreover, many intriguing
aspects of AI techniques in different domains are covered such as e-learning, healthcare, smart grid,
virtual assistance, etc. Audience The book will be of interest to researchers and postgraduate
students in artificial intelligence, electrical and electronic engineering, as well as those engineers



working in the application areas such as healthcare, energy systems, education, and others.
  ai in industrial engineering: Systems Engineering and Artificial Intelligence William F.
Lawless, Ranjeev Mittu, Donald A. Sofge, Thomas Shortell, Thomas A. McDermott, 2021-11-02 This
book provides a broad overview of the benefits from a Systems Engineering design philosophy in
architecting complex systems composed of artificial intelligence (AI), machine learning (ML) and
humans situated in chaotic environments. The major topics include emergence, verification and
validation of systems using AI/ML and human systems integration to develop robust and effective
human-machine teams—where the machines may have varying degrees of autonomy due to the
sophistication of their embedded AI/ML. The chapters not only describe what has been learned, but
also raise questions that must be answered to further advance the general Science of Autonomy. The
science of how humans and machines operate as a team requires insights from, among others,
disciplines such as the social sciences, national and international jurisprudence, ethics and policy,
and sociology and psychology. The social sciences inform how context is constructed, how trust is
affected when humans and machines depend upon each other and how human-machine teams need
a shared language of explanation. National and international jurisprudence determine legal
responsibilities of non-trivial human-machine failures, ethical standards shape global policy, and
sociology provides a basis for understanding team norms across cultures. Insights from psychology
may help us to understand the negative impact on humans if AI/ML based machines begin to
outperform their human teammates and consequently diminish their value or importance. This book
invites professionals and the curious alike to witness a new frontier open as the Science of Autonomy
emerges.
  ai in industrial engineering: Artificial Intelligence and Evolutionary Computations in
Engineering Systems Subhransu Sekhar Dash, Paruchuri Chandra Babu Naidu, Ramazan Bayindir,
Swagatam Das, 2018-03-19 The book is a collection of high-quality peer-reviewed research papers
presented in the International Conference on Artificial Intelligence and Evolutionary Computations
in Engineering Systems (ICAIECES 2017). The book discusses wide variety of industrial, engineering
and scientific applications of the emerging techniques. Researchers from academia and industry
have presented their original work and ideas, information, techniques and applications in the field of
communication, computing and power technologies.
  ai in industrial engineering: Artificial Intelligence for Materials Science Yuan Cheng,
Tian Wang, Gang Zhang, 2021-03-26 Machine learning methods have lowered the cost of exploring
new structures of unknown compounds, and can be used to predict reasonable expectations and
subsequently validated by experimental results. As new insights and several elaborative tools have
been developed for materials science and engineering in recent years, it is an appropriate time to
present a book covering recent progress in this field. Searchable and interactive databases can
promote research on emerging materials. Recently, databases containing a large number of
high-quality materials properties for new advanced materials discovery have been developed. These
approaches are set to make a significant impact on human life and, with numerous commercial
developments emerging, will become a major academic topic in the coming years. This authoritative
and comprehensive book will be of interest to both existing researchers in this field as well as others
in the materials science community who wish to take advantage of these powerful techniques. The
book offers a global spread of authors, from USA, Canada, UK, Japan, France, Russia, China and
Singapore, who are all world recognized experts in their separate areas. With content relevant to
both academic and commercial points of view, and offering an accessible overview of recent
progress and potential future directions, the book will interest graduate students, postgraduate
researchers, and consultants and industrial engineers.
  ai in industrial engineering: Current Approaches in Applied Artificial Intelligence
Moonis Ali, Young Sig Kwon, Chang-Hwan Lee, Juntae Kim, Yongdai Kim, 2015-04-30 This book
constitutes the refereed conference proceedings of the 28th International Conference on Industrial,
Engineering and Other Applications of Applied Intelligent Systems, IEA/AIE 2015, held in Seoul,
South Korea, in June 2015. The 73 revised full papers presented were carefully reviewed and



selected from 105 submissions. The papers cover a wide range of topics in applied artificial
intelligence including reasoning, robotics, cognitive modeling, machine learning, pattern
recognition, optimization, text mining, social network analysis, and evolutionary algorithms. They
are organized in the following topical sections: theoretical AI, knowledge-based systems,
optimization, Web and social networks, machine learning, classification, unsupervised learning,
vision, image and text processing, and intelligent systems applications.
  ai in industrial engineering: Trends in Artificial Intelligence Theory and Applications.
Artificial Intelligence Practices Hamido Fujita, Philippe Fournier-Viger, Moonis Ali, Jun Sasaki,
2020-09-04 This book constitutes the thoroughly refereed proceedings of the 33rd International
Conference on Industrial, Engineering and Other Applications of Applied Intelligent Systems,
IEA/AIE 2020, held in Kitakyushu, Japan, in September 2020. The 62 full papers and 17 short papers
presented were carefully reviewed and selected from 119 submissions. The IEA/AIE 2020 conference
will continue the tradition of emphasizing on applications of applied intelligent systems to solve
real-life problems in all areas. These areas include are language processing; robotics and drones;
knowledge based systems; innovative applications of intelligent systems; industrial applications;
networking applications; social network analysis; financial applications and blockchain; medical and
health-related applications; anomaly detection and automated diagnosis; decision-support and
agent-based systems; multimedia applications; machine learning; data management and data
clustering; pattern mining; system control, classification, and fault diagnosis.
  ai in industrial engineering: Artificial Intelligence in Chemical Engineering Thomas E.
Quantrille, Y. A. Liu, 2012-12-02 Artificial intelligence (AI) is the part of computer science concerned
with designing intelligent computer systems (systems that exhibit characteristics we associate with
intelligence in human behavior). This book is the first published textbook of AI in chemical
engineering, and provides broad and in-depth coverage of AI programming, AI principles, expert
systems, and neural networks in chemical engineering. This book introduces the computational
means and methodologies that are used to enable computers to perform intelligent engineering
tasks. A key goal is to move beyond the principles of AI into its applications in chemical engineering.
After reading this book, a chemical engineer will have a firm grounding in AI, know what chemical
engineering applications of AI exist today, and understand the current challenges facing AI in
engineering. - Allows the reader to learn AI quickly using inexpensive personal computers - Contains
a large number of illustrative examples, simple exercises, and complex practice problems and
solutions - Includes a computer diskette for an illustrated case study - Demonstrates an expert
system for separation synthesis (EXSEP) - Presents a detailed review of published literature on
expert systems and neural networks in chemical engineering
  ai in industrial engineering: Blockchain and AI Technology in the Industrial Internet of
Things Pani, Subhendu Kumar, Lau, Sian Lun, Liu, Xingcheng, 2021-01-08 Blockchain and artificial
intelligence (AI) in industrial internet of things is an emerging field of research at the intersection of
information science, computer science, and electronics engineering. The radical digitization of
industry coupled with the explosion of the internet of things (IoT) has set up a paradigm shift for
industrial and manufacturing companies. There exists a need for a comprehensive collection of
original research of the best performing methods and state-of-the-art approaches in this area of
blockchain, AI, and the industrial internet of things in this new era for industrial and manufacturing
companies. Blockchain and AI Technology in the Industrial Internet of Things compares different
approaches to the industrial internet of things and explores the direct impact blockchain and AI
technology have on the betterment of the human life. The chapters provide the latest advances in
the field and provide insights and concerns on the concept and growth of the industrial internet of
things. While including research on security and privacy, supply chain management systems,
performance analysis, and a variety of industries, this book is ideal for professionals, researchers,
managers, technologists, security analysts, executives, practitioners, researchers, academicians, and
students looking for advanced research and information on the newest technologies, advances, and
approaches for blockchain and AI in the industrial internet of things.



  ai in industrial engineering: Artificial Intelligence (AI) S. Kanimozhi Suguna, M. Dhivya,
Sara Paiva, 2021-05-27 This book aims to bring together leading academic scientists, researchers,
and research scholars to exchange and share their experiences and research results on all aspects of
Artificial Intelligence. The book provides a premier interdisciplinary platform to present practical
challenges and adopted solutions. The book addresses the complete functional framework workflow
in Artificial Intelligence technology. It explores the basic and high-level concepts and can serve as a
manual for the industry for beginners and the more advanced. It covers intelligent and automated
systems and its implications to the real-world, and offers data acquisition and case studies related to
data-intensive technologies in AI-based applications. The book will be of interest to researchers,
professionals, scientists, professors, students of computer science engineering, electronics and
communications, as well as information technology.
  ai in industrial engineering: AI and Big Data’s Potential for Disruptive Innovation Strydom,
Moses, Buckley, Sheryl, 2019-09-27 Big data and artificial intelligence (AI) are at the forefront of
technological advances that represent a potential transformational mega-trend—a new multipolar
and innovative disruption. These technologies, and their associated management paradigm, are
already rapidly impacting many industries and occupations, but in some sectors, the change is just
beginning. Innovating ahead of emerging technologies is the new imperative for any organization
that aspires to succeed in the next decade. Faced with the power of this AI movement, it is
imperative to understand the dynamics and new codes required by the disruption and to adapt
accordingly. AI and Big Data’s Potential for Disruptive Innovation provides emerging research
exploring the theoretical and practical aspects of successfully implementing new and innovative
technologies in a variety of sectors including business, transportation, and healthcare. Featuring
coverage on a broad range of topics such as semantic mapping, ethics in AI, and big data
governance, this book is ideally designed for IT specialists, industry professionals, managers,
executives, researchers, scientists, and engineers seeking current research on the production of new
and innovative mechanization and its disruptions.
  ai in industrial engineering: Industry 4.0, Smart Manufacturing, and Industrial
Engineering Amit Kumar Tyagi, Shrikant Tiwari, Sayed Sayeed Ahmad, 2024-09-16 Industry 4.0 is a
revolutionary concept that aims to enhance productivity and profitability in various industries
through the implementation of smart manufacturing techniques. This book discusses the profound
impact of Industry 4.0, which involves the seamless integration of digital technologies into
manufacturing processes within the realm of industrial engineering. Industry 4.0, Smart
Manufacturing, and Industrial Engineering: Challenges and Opportunities thoroughly examines the
intricate facets of Industry 4.0 and Smart Manufacturing, offering a comprehensive overview of the
challenges and opportunities that this paradigm shift presents to industrial engineers. It provides
practical insights and strategies to help professionals navigate the complexities of this evolving
landscape. Fundamental components of Industry 4.0 and Smart Manufacturing, ranging from the
incorporation of sensors and data analytics to the deployment of cyber-physical systems and the
promotion of sustainable practices are covered in detail. The book addresses the obstacles and
prospects brought about by Industry 4.0 in the digital age and offers solutions to issues such as data
security, interoperability, and workforce preparedness. The book sheds light on how Industry 4.0
combines various disciplines, including engineering technology, data science, and management. It
serves as a valuable resource for researchers, undergraduate and postgraduate students, as well as
professionals operating in the field of industrial engineering and related domains.
  ai in industrial engineering: Artificial Intelligence, Machine Learning, and Data Science
Technologies Neeraj Mohan, Ruchi Singla, Priyanka Kaushal, Seifedine Kadry, 2021-10-11 This
book provides a comprehensive, conceptual, and detailed overview of the wide range of applications
of Artificial Intelligence, Machine Learning, and Data Science and how these technologies have an
impact on various domains such as healthcare, business, industry, security, and how all countries
around the world are feeling this impact. The book aims at low-cost solutions which could be
implemented even in developing countries. It highlights the significant impact these technologies



have on various industries and on us as humans. It provides a virtual picture of forthcoming better
human life shadowed by the new technologies and their applications and discusses the impact Data
Science has on business applications. The book will also include an overview of the different AI
applications and their correlation between each other. The audience is graduate and postgraduate
students, researchers, academicians, institutions, and professionals who are interested in exploring
key technologies like Artificial Intelligence, Machine Learning, and Data Science.
  ai in industrial engineering: AI and Learning Systems Konstantinos Kyprianidis, Erik
Dahlquist, 2021-02-17 Over the last few years, interest in the industrial applications of AI and
learning systems has surged. This book covers the recent developments and provides a broad
perspective of the key challenges that characterize the field of Industry 4.0 with a focus on
applications of AI. The target audience for this book includes engineers involved in automation
system design, operational planning, and decision support. Computer science practitioners and
industrial automation platform developers will also benefit from the timely and accurate information
provided in this work. The book is organized into two main sections comprising 12 chapters overall:
•Digital Platforms and Learning Systems •Industrial Applications of AI
  ai in industrial engineering: Advances and Trends in Artificial Intelligence. From
Theory to Practice Franz Wotawa, Gerhard Friedrich, Ingo Pill, Roxane Koitz-Hristov, Moonis Ali,
2019-06-15 This book constitutes the thoroughly refereed proceedings of the 32nd International
Conference on Industrial, Engineering and Other Applications of Applied Intelligent Systems,
IEA/AIE 2019, held in Graz, Austria, in July 2019. The 41 full papers and 32 short papers presented
were carefully reviewed and selected from 151 submissions. The IEA/AIE 2019 conference will
continue the tradition of emphasizing on applications of applied intelligent systems to solve real-life
problems in all areas. These areas include engineering, science, industry, automation and robotics,
business and finance, medicine and biomedicine, bioinformatics, cyberspace, and human-machine
interactions. IEA/AIE 2019 will have a special focus on automated driving and autonomous systems
and also contributions dealing with such systems or their verification and validation as well.
  ai in industrial engineering: New Frontiers in Applied Artificial Intelligence Ngoc Thanh
Nguyen, 2008-06-03 This book constitutes the refereed proceedings of the 21st International
Conference on Industrial and Engineering Applications of Artificial Intelligence and Expert Systems,
IEA/AIE 2008, held in Wroclaw, Poland, in June 2008. The 75 revised full papers presented were
carefully reviewed and selected from 302 submissions. The papers are organized in topical sections
on computer vision, fuzzy system applications, robot and manufacturing, data mining and KDS,
neural networks, machine learning, natural language processing, internet application and education,
heuristic search, application systems, agent-based system, evolutionary and genetic algorithms,
knowledge management, and other applications. The book concludes with 15 contributions from the
following special sessions: knowledge driven manufacturing systems, joint session on adaptive
networked systems and fuzzy knowledge bases, and software agents and multi-agent systems.
  ai in industrial engineering: Transforming Management Using Artificial Intelligence
Techniques Vikas Garg, Rashmi Agrawal, 2020-11-09 Transforming Management Using Artificial
Intelligence Techniques redefines management practices using artificial intelligence (AI) by
providing a new approach. It offers a detailed, well-illustrated treatment of each topic with examples
and case studies, and brings the exciting field to life by presenting a substantial and robust
introduction to AI in a clear and concise manner. It provides a deeper understanding of how the
relevant aspects of AI impact each other’s efficacy for better output. It’s a reliable and accessible
one-step resource that introduces AI; presents a full examination of applications; provides an
understanding of the foundations; examines education powered by AI, entertainment, home and
service robots, healthcare re-imagined, predictive policing, space exploration; and so much more, all
within the realm of AI. This book will feature: Uncovering new and innovative features of AI and how
it can help in raising economic efficiency at both micro- and macro levels Both the literature and
practical aspects of AI and its uses This book summarizing key concepts at the end of each chapter
to assist reader comprehension Case studies of tried and tested approaches to resolutions of typical



problems Ideal for both teaching and general-knowledge purposes. This book will also simply
provide the topic of AI for the readers, aspiring researchers and practitioners involved in
management and computer science, so they can obtain a high-level of understanding of AI and
managerial applications.
  ai in industrial engineering: Trends in Applied Intelligent Systems Nicolás García-Pedrajas,
Francisco Herrera, Colin Fyfe, José Manuel Benítez Sánchez, Moonis Ali, 2011-01-22 The
presentations of theinvitedspeakersandauthorsmainlyfocusedondevelopingandstudyingnew methods
to cope with the problems posed by real-life applications of arti?cial
intelligence.Paperspresentedinthetwentythirdconferenceintheseriescovered theories as well as
applications of intelligent systems in solving complex real-life problems. We received 297 papers for
the main track, selecting 119 of them with the highest quality standards. Each paper was revised by
at least three members of the Program Committee.
  ai in industrial engineering: Artificial Intelligence Luis Carlos Rabelo Mendizabal, 2017-11
After decades of basic research and more promises than impressive applications, artificial
intelligence (AI) is starting to deliver benefits. A convergence of advances is motivating this new
surge of AI development and applications. Computer capability as it has evolved from high
throughput and high performance computing systems is increasing. AI models and operations
research adaptations are becoming more mature, and the world is breeding big data not only from
the web and social media but also from the Internet of Things. Organizations around the world have
been realizing that there are substantial performance gains and increases in productivity for the use
of AI and predictive analytics techniques. Their use is bringing a new era of breakthrough innovation
and opportunities. This book, compiles research insights and applications in diverse areas such as
manufacturing, supply chain management, pricing, autonomous vehicles, healthcare, ecommerce,
and aeronautics. Using classical and advanced tools in AI such as deep learning, particle swarm
optimization, support vector machines and genetic programming among others. This is a very
distinctive book which discusses important applications using a variety of paradigms from AI and
outlines some of the research to be performed. The work supersedes similar books that do not cover
as diversified a set of sophisticated applications. The authors present a comprehensive and
articulated view of recent developments, identifies the applications gap by quoting from the
experience of experts, and details suggested research areas. Artificial Intelligence: Advances in
Research and Applications guides the reader through an intuitive understanding of the
methodologies and tools for building and modeling intelligent systems. The book's coverage is broad,
starting with clustering techniques with unsupervised ensemble learning, where the optimal
combination strategy of individual partitions is robust in comparison to the selection of an
algorithmic clustering pool. This is followed by a case in a parallel-distributed simulator using deep
learning for its configuration. Chapter Three presents a case for autonomous vehicles. Chapter Four
discusses the novel use of genetic algorithms with support vector machines. Chapters Five through
Thirteen focus on the applications. The book discusses how the use of AI can allow for productivity
development and other benefits not just for businesses, but also for economies. Finally, you can find
an interesting investigation of the transhuman dimension of AI.
  ai in industrial engineering: Applications of Machine Learning Prashant Johri, Jitendra
Kumar Verma, Sudip Paul, 2020-05-04 This book covers applications of machine learning in artificial
intelligence. The specific topics covered include human language, heterogeneous and streaming
data, unmanned systems, neural information processing, marketing and the social sciences,
bioinformatics and robotics, etc. It also provides a broad range of techniques that can be
successfully applied and adopted in different areas. Accordingly, the book offers an interesting and
insightful read for scholars in the areas of computer vision, speech recognition, healthcare, business,
marketing, and bioinformatics.
  ai in industrial engineering: The Fourth Industrial Revolution Klaus Schwab, 2017-01-03
World-renowned economist Klaus Schwab, Founder and Executive Chairman of the World Economic
Forum, explains that we have an opportunity to shape the fourth industrial revolution, which will



fundamentally alter how we live and work. Schwab argues that this revolution is different in scale,
scope and complexity from any that have come before. Characterized by a range of new technologies
that are fusing the physical, digital and biological worlds, the developments are affecting all
disciplines, economies, industries and governments, and even challenging ideas about what it means
to be human. Artificial intelligence is already all around us, from supercomputers, drones and virtual
assistants to 3D printing, DNA sequencing, smart thermostats, wearable sensors and microchips
smaller than a grain of sand. But this is just the beginning: nanomaterials 200 times stronger than
steel and a million times thinner than a strand of hair and the first transplant of a 3D printed liver
are already in development. Imagine “smart factories” in which global systems of manufacturing are
coordinated virtually, or implantable mobile phones made of biosynthetic materials. The fourth
industrial revolution, says Schwab, is more significant, and its ramifications more profound, than in
any prior period of human history. He outlines the key technologies driving this revolution and
discusses the major impacts expected on government, business, civil society and individuals. Schwab
also offers bold ideas on how to harness these changes and shape a better future—one in which
technology empowers people rather than replaces them; progress serves society rather than
disrupts it; and in which innovators respect moral and ethical boundaries rather than cross them.
We all have the opportunity to contribute to developing new frameworks that advance progress.
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