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Fuzzy and Neural Approaches in Engineering: Transforming Problem-Solving and Design

fuzzy and neural approaches in engineering have revolutionized how complex systems are
analyzed, designed, and controlled. These methodologies offer powerful tools to tackle uncertainty,
nonlinearity, and imprecision—challenges that traditional engineering techniques often struggle to
address effectively. Whether it's optimizing control systems, enhancing decision-making processes, or
improving predictive models, the integration of fuzzy logic and neural networks has opened up
exciting new avenues in a variety of engineering disciplines.

In this article, we'll explore how fuzzy and neural approaches in engineering function, their unique
strengths, and the ways they complement each other to provide innovative solutions to modern
engineering problems. Along the way, we'll touch on relevant concepts like artificial intelligence in
engineering, machine learning applications, and intelligent control systems, ensuring a
comprehensive understanding of the topic.

Understanding Fuzzy Logic in Engineering

At its core, fuzzy logic is a mathematical framework designed to handle the concept of partial
truth—where truth values range between completely true and completely false. Unlike classical binary
logic, which deals strictly with 0s and 1s, fuzzy logic enables engineers to model uncertainty and
vagueness effectively.

Why Fuzzy Logic Matters

Engineering systems often face ambiguous data or situations where crisp boundaries don’t exist. For
example, temperature control isn’t just “hot” or “cold”; it can be somewhat warm or slightly cool.
Fuzzy logic captures this nuance by assigning degrees of membership to different states, allowing for
more flexible and human-like reasoning.

This approach is particularly useful in:
- Control systems (e.g., automotive ABS, air conditioning)
- Decision-making under uncertainty

- Signal processing
- Robotics and automation

Core Components of Fuzzy Systems

A typical fuzzy system consists of:

1. **Fuzzification:** Converting crisp inputs into fuzzy sets with membership functions.
2. *Rule Base:** A collection of if-then rules that describe system behavior using linguistic variables.



3. **Inference Engine:** Processes the rules and applies fuzzy reasoning techniques.
4, **Defuzzification:** Converts fuzzy outputs back into crisp values for real-world application.

Engineers designing fuzzy controllers must carefully craft membership functions and rule bases to suit
specific applications, often using domain expertise and iterative tuning.

The Role of Neural Networks in Engineering

Neural networks, inspired by the human brain’s structure, are computational models capable of
learning complex patterns from data. Their adaptability and ability to approximate nonlinear functions
make them invaluable in modern engineering tasks.

How Neural Networks Work

Neural networks consist of interconnected layers of nodes (neurons), which process input data
through weighted connections. By adjusting these weights during training, the network learns to map
inputs to desired outputs accurately.

Common types used in engineering include:
- Feedforward Neural Networks

- Convolutional Neural Networks (for image-related tasks)
- Recurrent Neural Networks (for time-series data)

Applications of Neural Networks in Engineering

Neural networks have found wide-ranging applications, such as:

- Fault diagnosis and predictive maintenance
- Pattern recognition in sensor data

- System identification and modeling

- Optimization of complex processes

Their ability to learn from historical data and generalize to new situations makes neural networks
excellent tools for engineering challenges where explicit mathematical models are difficult to derive.

Synergizing Fuzzy and Neural Approaches

While fuzzy logic excels at handling uncertainty and reasoning with linguistic variables, neural
networks shine in learning from data and adapting to changing environments. Combining these
approaches creates powerful hybrid systems that leverage the best of both worlds.



Neuro-Fuzzy Systems Explained

Neuro-fuzzy systems integrate neural network learning capabilities with fuzzy logic’s interpretability.
Essentially, they use neural networks to automatically tune fuzzy membership functions and rule
bases. This reduces the reliance on expert knowledge and enhances system performance.

Benefits include:

- Adaptive control that can improve over time
- Transparent decision-making with understandable rules
- Robustness in the face of noisy or incomplete data

Practical Examples of Neuro-Fuzzy Engineering Solutions

- ¥**Control Systems:** Adaptive fuzzy controllers for robotics and manufacturing lines adjust in real-
time to varying conditions.

- ¥**Signal Processing:** Noise reduction and feature extraction from complex signals using neuro-
fuzzy filters.

- *Energy Management:** Optimizing power distribution in smart grids by learning consumption
patterns and managing uncertainty.

Challenges and Considerations in Implementing Fuzzy
and Neural Techniques

Despite their advantages, fuzzy and neural approaches come with certain challenges that engineers
must navigate carefully.

Design Complexity

Creating effective fuzzy rule bases or tuning neural networks requires significant expertise and
computational resources. Overfitting in neural networks or poorly designed membership functions can
degrade system performance.

Data Requirements

Neural networks especially depend heavily on quality datasets for training. Inadequate or biased data
can lead to inaccurate predictions or unstable control.



Interpretability and Trust

While fuzzy systems are more interpretable, pure neural networks often act as “black boxes.” Hybrid
neuro-fuzzy models attempt to bridge this gap, but transparency remains a key consideration,
especially in safety-critical engineering applications.

Future Trends in Fuzzy and Neural Approaches in
Engineering

The fusion of fuzzy logic and neural networks continues to evolve, driven by advances in artificial
intelligence and computational power. Emerging trends include:

- Integration with deep learning architectures to handle high-dimensional data.
- Application in Internet of Things (loT) for intelligent sensor networks.

- Use in autonomous systems such as self-driving cars and drones.

- Development of explainable Al techniques to enhance transparency.

As engineering problems become more complex and data-rich, fuzzy and neural approaches will
remain central to developing flexible, intelligent solutions.

Exploring these methodologies not only equips engineers with powerful problem-solving tools but also
broadens the horizon for innovation across industries. Whether in control systems, signal processing,
or decision-making frameworks, fuzzy and neural approaches in engineering continue to push the
boundaries of what’s possible.

Frequently Asked Questions

What are fuzzy logic systems and how are they used in
engineering?

Fuzzy logic systems are computational frameworks based on fuzzy set theory that handle reasoning
with uncertain or imprecise information. In engineering, they are used for control systems, decision-
making, and pattern recognition where traditional binary logic is insufficient.

How do neural networks contribute to solving engineering
problems?

Neural networks mimic the human brain's structure to process data and identify patterns. In
engineering, they are applied for predictive maintenance, fault detection, optimization, and modeling
complex systems that are difficult to describe analytically.



What advantages do hybrid fuzzy-neural systems offer in
engineering applications?
Hybrid fuzzy-neural systems combine the human-like reasoning of fuzzy logic with the learning

capabilities of neural networks, offering improved adaptability, robustness, and accuracy in complex
engineering tasks such as control, diagnosis, and modeling.

Can fuzzy and neural approaches be applied to real-time
control systems in engineering?

Yes, both fuzzy and neural approaches are widely used in real-time control systems. Fuzzy controllers
handle uncertainty and approximate reasoning, while neural networks can learn and adapt to
changing system dynamics, making them suitable for applications like robotics and process control.

What are the challenges of implementing fuzzy and neural
approaches in engineering projects?

Challenges include the need for large amounts of quality data for training neural networks, designing
appropriate fuzzy membership functions, computational complexity, and ensuring interpretability and
reliability of the models in critical engineering applications.

How are fuzzy and neural approaches integrated in smart
engineering systems?

In smart engineering systems, fuzzy and neural approaches are integrated to enable intelligent
decision-making and adaptive control. Neural networks handle learning from data, while fuzzy logic
manages uncertainty and human-like reasoning, enhancing system performance and flexibility.

Additional Resources

Fuzzy and Neural Approaches in Engineering: A Synergistic Frontier

fuzzy and neural approaches in engineering have emerged as transformative methodologies in
addressing complex, uncertain, and nonlinear problems that traditional engineering techniques often
struggle to solve. These approaches, rooted in computational intelligence, provide engineers with
powerful tools to model, analyze, and optimize systems where ambiguity, imprecision, or dynamic
adaptation is inherent. As engineering challenges grow in complexity—from autonomous vehicle
control to smart grid management—the integration of fuzzy logic and neural networks is gaining
traction, offering innovative solutions that mimic human reasoning and learning.

Understanding Fuzzy and Neural Approaches in
Engineering

Fuzzy logic and neural networks represent two distinct yet complementary paradigms within the



broader domain of artificial intelligence and soft computing. Both methodologies have been
extensively studied and applied across various engineering disciplines, including control systems,
signal processing, robotics, and manufacturing.

Fuzzy Logic: Managing Uncertainty and Vagueness

Fuzzy logic, introduced by Lotfi Zadeh in 1965, extends classical Boolean logic by allowing truth
values to range continuously between 0 and 1, rather than being strictly true or false. This capability
enables engineers to model systems with inherent uncertainty or imprecision—such as human
decision-making or sensory data interpretation—by using linguistic variables and fuzzy sets.

In engineering applications, fuzzy logic controllers are prized for their robustness and ability to handle
nonlinearities without requiring exact mathematical models. For example, in temperature regulation
or automotive braking systems, fuzzy controllers interpret sensor inputs with degrees of truth,
facilitating smooth and adaptive control actions that improve system stability and user comfort.

Neural Networks: Learning and Adaptation

Artificial neural networks (ANNs) are computational models inspired by the human brain's
interconnected neuron structure. Neural networks excel at pattern recognition, function
approximation, and data-driven learning through training on large datasets. Their architecture,
consisting of layers of interconnected nodes (neurons), allows them to capture complex nonlinear
relationships that are difficult to express analytically.

In engineering, neural networks are used for fault diagnosis, predictive maintenance, image
processing, and system identification. Their ability to learn from historical data makes them ideal for
scenarios where explicit models are unavailable or impractical.

Integration of Fuzzy and Neural Approaches: Neuro-
Fuzzy Systems

Combining fuzzy logic and neural networks leads to neuro-fuzzy systems, which leverage the human-
like reasoning of fuzzy logic with the adaptive learning capabilities of neural networks. This hybrid
approach has gained attention for its versatility and effectiveness in engineering problems
characterized by uncertainty and dynamic environments.

Neuro-fuzzy models typically use neural network architectures to tune fuzzy membership functions
and rules based on training data. This allows the system to self-adapt and improve performance over
time, overcoming some limitations of purely rule-based fuzzy systems, which depend heavily on
expert knowledge.



Applications in Control and Automation

One of the most prominent domains for fuzzy and neural approaches in engineering is control

systems. Traditional PID controllers, while effective in many cases, may falter when dealing with

nonlinearities or time-varying parameters. Neuro-fuzzy controllers have been successfully applied in:
e Robotic arm manipulation, enhancing precision and adaptability.

e Automotive engine control, optimizing fuel efficiency and emissions.

e Power system stability, managing voltage and frequency fluctuations.

These systems produce smoother control signals and can accommodate unexpected disturbances,
thanks to their learning and reasoning capabilities.

Signal Processing and Pattern Recognition

In signal processing, neural networks excel at classifying and filtering complex signals where noise
and ambiguity are present. When combined with fuzzy logic, these systems can incorporate imprecise
or linguistic information, improving robustness. For instance, in speech recognition and biomedical
signal analysis, neuro-fuzzy techniques have demonstrated superior performance compared to
traditional algorithms.

Advantages and Limitations of Fuzzy and Neural
Approaches in Engineering

While the synergy between fuzzy and neural methodologies offers numerous benefits, it is crucial to
recognize their inherent trade-offs for practical engineering applications.

Advantages

e Handling Nonlinearity: Both approaches effectively model complex, nonlinear systems where
conventional linear models fail.

* Robustness to Uncertainty: Fuzzy logic’s capacity to process uncertain or ambiguous
information complements neural networks’ learning from noisy data.

e Adaptive Learning: Neural networks enable systems to improve performance over time
without explicit reprogramming.



* Interpretability: Fuzzy systems offer a transparent rule-based structure, which can be
enhanced through neural tuning.

Limitations

e Computational Complexity: Training neural networks, particularly large architectures, can be
resource-intensive.

* Rule Design Dependency: Pure fuzzy systems require expert knowledge to define
membership functions and rules, which may be subjective.

e Overfitting Risks: Neural networks can overfit training data, reducing generalization
capabilities if not properly regularized.

 Integration Challenges: Combining fuzzy logic and neural networks demands careful
architecture design to balance interpretability and performance.

Emerging Trends and Future Directions

The landscape of fuzzy and neural approaches in engineering continues to evolve, driven by
advancements in computational power and data availability. Recent trends include:

Deep Neuro-Fuzzy Architectures

Incorporating deep learning techniques into neuro-fuzzy frameworks has opened new avenues for
handling high-dimensional data and complex feature extraction. Deep neuro-fuzzy systems aim to
combine the hierarchical learning capabilities of deep networks with the explainability of fuzzy logic,
enhancing applications in image recognition and autonomous systems.

Real-Time and Embedded Applications

Efforts to optimize fuzzy and neural algorithms for real-time execution on embedded platforms are
expanding their use in Internet of Things (loT) devices, wearable sensors, and autonomous vehicles.
These developments require lightweight models that maintain accuracy while meeting stringent
latency and power constraints.



Hybridization with Other Soft Computing Techniques

Beyond fuzzy logic and neural networks, engineering researchers are exploring hybrid models that
integrate genetic algorithms, swarm intelligence, and reinforcement learning. Such combinations aim
to enhance optimization, learning efficiency, and adaptability in complex engineering systems.

Case Studies lllustrating the Impact of Fuzzy and
Neural Approaches

Smart Grid Management

Smart grids involve dynamic energy demand and supply balancing under uncertain conditions such as
renewable energy variability. Neuro-fuzzy controllers have been implemented to predict load
demands and optimize energy distribution, resulting in improved grid stability and reduced
operational costs.

Structural Health Monitoring

In civil engineering, detecting faults or damages in infrastructure is critical. Neural networks trained
on vibration data, combined with fuzzy inference systems to interpret damage levels, have enhanced
early warning capabilities and maintenance scheduling.

Conclusion: Navigating Complexity with Intelligent
Engineering Solutions

The integration of fuzzy and neural approaches in engineering represents a significant step toward
intelligent, adaptive, and resilient systems capable of addressing real-world complexities. By bridging
human-like reasoning with machine learning, these methodologies continue to expand the boundaries
of what engineering can achieve, particularly in domains where uncertainty and variability are the
norm rather than the exception. As technology progresses, the ongoing refinement and application of
these approaches will remain pivotal in shaping the future of engineering innovation.

Fuzzy And Neural Approaches In Engineering

fuzzy and neural approaches in engineering: Fuzzy And Neural Approaches in Engineering
Lefteri H. Tsoukalas, Robert E. Uhrig, 1997-02-05 Provides a truly accessible introduction and a fully
integrated approach to fuzzy systems and neural networks-the definitive text for students and
practicing engineers Researchers are already applying neural networks and fuzzy systems in series,
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from the use of fuzzy inputs and outputs for neural networks to the employment of individual neural
networks to quantify the shape of a fuzzy membership function. But the integration of these two
fields into a neurofuzzy technology holds even greater potential benefits in reducing computing time
and optimizing results. Fuzzy and Neural Approaches in Engineering presents a detailed
examination of the fundamentals of fuzzy systems and neural networks and then joins them
synergistically-combining the feature extraction and modeling capabilities of the neural network
with the representation capabilities of fuzzy systems. Exploring the value of relating genetic
algorithms and expert systems to fuzzy and neural technologies, this forward-thinking text highlights
an entire range of dynamic possibilities within soft computing. With examples specifically designed
to illuminate key concepts and overcome the obstacles of notation and overly mathematical
presentations often encountered in other sources, plus tables, figures, and an up-to-date
bibliography, this unique work is both an important reference and a practical guide to neural
networks and fuzzy systems.

fuzzy and neural approaches in engineering: Fuzzy and Neural Approaches in
Engineering, MATLAB Supplement Lefteri H. Tsoukalas, Robert E. Uhrig, Lotfi A. Zadeh,
1997-05-06 Neural networks and fuzzy systems represent two distinct technologies that deal with
uncertainty. This definitive book presents the fundamentals of both technologies, and demonstrates
how to combine the unique capabilities of these two technologies for the greatest advantage.
Steering clear of unnecessary mathematics, the book highlights a wide range of dynamic
possibilities and offers numerous examples to illuminate key concepts. It also explores the value of
relating genetic algorithms and expert systems to fuzzy and neural technologies.

fuzzy and neural approaches in engineering: Contemporary Theory and Pragmatic
Approaches in Fuzzy Computing Utilization Chen, Toly, 2012-07-31 This book presents the most
innovative systematic and practical facets of fuzzy computing technologies to students, scholars, and
academicians, as well as practitioners, engineers, and professionals--

fuzzy and neural approaches in engineering: Artificial Intelligence in Energy and
Renewable Energy Systems Soteris Kalogirou, 2007 This book presents state of the art
applications of artificial intelligence in energy and renewable energy systems design and modelling.
It covers such topics as solar energy, wind energy, biomass and hydrogen as well as building
services systems, power generation systems, combustion processes and refrigeration. In all these
areas applications of artificial intelligence methods such as artificial neural networks, genetic
algorithms, fuzzy logic and a combination of the above, called hybrid systems, are included. The
book is intended for a wide audience ranging from the undergraduate level up to the research
academic and industrial communities dealing with modelling and performance prediction of energy
and renewable energy systems.

fuzzy and neural approaches in engineering: Production Engineering and Management
under Fuzziness Cengiz Kahraman, Mesut Yavuz, 2010-05-18 Production engineering and
management involve a series of planning and control activities in a production system. A production
system can be as small as a shop with only one machine or as big as a global operation including
many manufacturing plants, distribution centers, and retail locations in multiple continents. The
product of a production system can also vary in complexity based on the material used, technology
employed, etc. Every product, whether a pencil or an airplane, is produced in a system which
depends on good management to be successful. Production management has been at the center of
industrial engineering and management science disciplines since the industrial revolution. The tools
and techniques of production management have been so successful that they have been adopted to
various service industries, as well. The book is intended to be a valuable resource to undergraduate
and graduate students interested in the applications of production management under fuzziness. The
chapters represent all areas of production management and are organized to reflect the natural
order of production management tasks. In all chapters, special attention is given to applicability and
wherever possible, numerical examples are presented. While the reader is expected to have a fairly
good understanding of the fuzzy logic, the book provides the necessary notation and preliminary




knowledge needed in each chapter.

fuzzy and neural approaches in engineering: Information Processing for Remote
Sensing Chi-hau Chen, 1999 This book provides the most comprehensive study of information
processing techniques and issues in remote sensing. Topics covered include image and signal
processing, pattern recognition and feature extraction for remote sensing, neural networks and
wavelet transforms in remote sensing, remote sensing of ocean and coastal environment, SAR image
filtering and segmentation, knowledge-based systems, software and hardware issues, data
compression, change detection, etc. Emphasis is placed on environmental issues of remote
sensing.With 58 color illustrations.

fuzzy and neural approaches in engineering: Computer Engineering: Concepts,
Methodologies, Tools and Applications Management Association, Information Resources,
2011-12-31 This reference is a broad, multi-volume collection of the best recent works published
under the umbrella of computer engineering, including perspectives on the fundamental aspects,
tools and technologies, methods and design, applications, managerial impact, social/behavioral
perspectives, critical issues, and emerging trends in the field--Provided by publisher.

fuzzy and neural approaches in engineering: Future Directions for Intelligent Systems
and Information Sciences Nikola Kasabov, 2013-11-11 This edited volume comprises invited
chapters that cover five areas of the current and the future development of intelligent systems and
information sciences. Half of the chapters were presented as invited talks at the Workshop Future
Directions for Intelligent Systems and Information Sciences held in Dunedin, New Zealand, 22-23
November 1999 after the International Conference on Neuro-Information Processing (ICONIPI
ANZIIST ANNES '99) held in Perth, Australia. In order to make this volume useful for researchers
and academics in the broad area of information sciences I invited prominent researchers to submit
materials and present their view about future paradigms, future trends and directions. Part I
contains chapters on adaptive, evolving, learning systems. These are systems that learn in a
life-long, on-line mode and in a changing environment. The first chapter, written by the editor,
presents briefly the paradigm of Evolving Connectionist Systems (ECOS) and some of their
applications. The chapter by Sung-Bae Cho presents the paradigms of artificial life and evolutionary
programming in the context of several applications (mobile robots, adaptive agents of the WWW).
The following three chapters written by R.Duro, ]J.Santos and J.A.Becerra (chapter 3), GCoghill .
(chapter 4), Y.Maeda (chapter 5) introduce new techniques for building adaptive, learning robots.

fuzzy and neural approaches in engineering: Fuzzy Logic: Applications in Artificial
Intelligence, Big Data, and Machine Learning Lefteri H. Tsoukalas, 2023-10-27 Fuzzy logic
principles, practices, and real-world applications This hands-on guide offers clear explanations of
fuzzy logic along with practical applications and real-world examples. Written by an award-winning
engineer, Fuzzy Logic: Applications in Artificial Intelligence, Big Data, and Machine Learning is
aimed at improving competence and motivation in students and professionals alike. Inside, you will
discover how to apply fuzzy logic in the context of pervasive digitization and big data across
emerging technologies which require a very different man-machine relationship than the ones
previously used in engineering, science, economics, and social sciences. Applications covered
include intelligent energy systems with demand response, smart homes, electrification of
transportation, supply chain efficiencies, smart cities, e-commerce, education, healthcare, and
decarbonization. Serves as a classroom guide and as an on-the-job resource Ancillaries include a
sample syllabus, test sets with answer keys, and additional self-study resources for students Written
by an expert in the field and experienced author

fuzzy and neural approaches in engineering: Multidisciplinary Computational Intelligence
Techniques: Applications in Business, Engineering, and Medicine Ali, Shawkat, Abbadeni,
Noureddine, Batouche, Mohamed, 2012-06-30 This book explores the complex world of
computational intelligence, which utilizes computational methodologies such as fuzzy logic systems,
neural networks, and evolutionary computation for the purpose of managing and using data
effectively to address complicated real-world problems--



fuzzy and neural approaches in engineering: Organizational Efficiency through Intelligent
Information Technologies Sugumaran, Vijayan, 2012-09-30 This book explores various aspects of
design and development of intelligent technologies by bringing together the latest in research in the
fields of information systems, intelligent agents, collaborative works and much more--Provided by
publisher.

fuzzy and neural approaches in engineering: Foundations of Neural Networks, Fuzzy
Systems, and Knowledge Engineering Nikola K. Kasabov, 1996 Combines the study of neural
networks and fuzzy systems with symbolic artificial intelligence (AI) methods to build comprehensive
Al systems. Describes major Al problems (pattern recognition, speech recognition, prediction,
decision-making, game-playing) and provides illustrative examples. Includes applications in
engineering, business and finance.

fuzzy and neural approaches in engineering: The Industrial Electronics Handbook J.
David Irwin, 1997-05-09 From traditional topics that form the core of industrial electronics, to new
and emerging concepts and technologies, The Industrial Electronics Handbook, in a single volume,
has the field covered. Nowhere else will you find so much information on so many major topics in the
field. For facts you need every day, and for discussions on topics you have only dreamed of, The
Industrial Electronics Handbook is an ideal reference.

fuzzy and neural approaches in engineering: Brruucnutenstasle Mamunael Y VICKyCCTBEHHEIN
Hutennext , 1998

fuzzy and neural approaches in engineering: Optimization and Control Methods in
Industrial Engineering and Construction Honglei Xu, Xiangyu Wang, 2014-01-07 This book
presents recent advances in optimization and control methods with applications to industrial
engineering and construction management. It consists of 15 chapters authored by recognized
experts in a variety of fields including control and operation research, industrial engineering and
project management. Topics include numerical methods in unconstrained optimization, robust
optimal control problems, set splitting problems, optimum confidence interval analysis, a monitoring
networks optimization survey, distributed fault detection, nonferrous industrial optimization
approaches, neural networks in traffic flows, economic scheduling of CCHP systems, a project
scheduling optimization survey, lean and agile construction project management, practical
construction projects in Hong Kong, dynamic project management, production control in PC4P and
target contracts optimization. The book offers a valuable reference work for scientists, engineers,
researchers and practitioners in industrial engineering and construction management.

fuzzy and neural approaches in engineering: Sustainable Smart Healthcare Tin-Chih Toly
Chen, 2023-08-02 This book shows how smart technology applications to mobile healthcare will be
different in the post-pandemic era. Prior to the Covid-19 pandemic, smart technologies had been
widely applied to mobile health care. It will be the same in the post pandemic. However, the widely
used smart technologies before and after the Covid-19 pandemic may be different. First, users’
motivations for applying smart technologies have changed. In addition, some innovative ways of
applying smart technologies within the Covid-19 pandemic have emerged. Further, users’
acceptance of smart technology applications has increased. Furthermore, new smart technologies
are still being proposed. This book discusses these topics.

fuzzy and neural approaches in engineering: International Conference on Artificial
Intelligence and Sustainable Engineering Goutam Sanyal, Carlos M. Travieso-Gonzdalez, Shashank
Awasthi, Carla M. A. Pinto, B. R. Purushothama, 2022-05-03 This book comprises select papers from
the International Conference on Artificial Intelligence and Sustainable Engineering (AISE 2020). The
volume focuses on the recent advancements in artificial intelligence and addresses how it is useful in
achieving truly sustainable solutions. The key strands of this book include artificial intelligence in
healthcare, 10T for modern life, security and surveillance, big data analytics, machine learning and
computing, communication technologies, gesture technology, virtual intelligence, and audio &
speech processing. The book addresses sustainability challenges in various computing techniques
and opportunities for sustainable engineering based on Al and supporting tools such as engineering




design for sustainable development using I0T/AI, smart cities: waste minimization, remanufacturing,
reuse and recycling technologies using IoT/Al, industry 4.0, intelligent and smart grid systems,
energy conservation using technology, green engineering/technology, robotic process automation
(RPA) and water and air quality management. This book can be a valuable resource for
academicians, researchers, and professionals working in Al and its applications.

fuzzy and neural approaches in engineering: Integral Methods in Science and Engineering,
Volume 2 Christian Constanda, Matteo Dalla Riva, Pier Domenico Lamberti, Paolo Musolino,
2017-09-08 This contributed volume contains a collection of articles on the most recent advances in
integral methods. The second of two volumes, this work focuses on the applications of integral
methods to specific problems in science and engineering. Written by internationally recognized
researchers, the chapters in this book are based on talks given at the Fourteenth International
Conference on Integral Methods in Science and Engineering, held July 25-29, 2016, in Padova, Italy.
A broad range of topics is addressed, such as:* Boundary elementse Transport problemse Option
pricinge Gas reservoirse® Electromagnetic scattering This collection will be of interest to researchers
in applied mathematics, physics, and mechanical and petroleum engineering, as well as graduate
students in these disciplines, and to other professionals who use integration as an essential tool in
their work.

fuzzy and neural approaches in engineering: Production and Operations Analysis Susmita
Bandyopadhyay, 2019-12-18 The aim of this book is to cover various aspects of the Production and
Operations Analysis. Apart from the introduction to basic understanding of each topic, the book will
also provide insights to various conventional techniques as well as, various other mathematical and
nature-based techniques extracted from the existing literature. Concepts like smart factories,
intelligent manufacturing, and various techniques of manufacturing will also be included. Various
types of numerical examples will also be presented in each chapter and the descriptions will be done
in lucid style with figures, point-wise descriptions, tables, pictures to facilitate easy understanding of
the subject.

fuzzy and neural approaches in engineering: Artificial Intelligence and Soft Computing,
Part I Leszek Rutkowski, Rafat Scherer, Ryszard Tadeusiewicz, Lotfi A. Zadeh, Jacek M. Zurada,
2010-06-20 This volume constitutes the proceedings of the 10th International Conference on
Artificial Intelligence and Soft Computing, ICAISC'2010, held in Zakopane, Poland in June 13-17,
2010. The articles are organized in topical sections on Fuzzy Systems and Their Applications; Data
Mining, Classification and Forecasting; Image and Speech Analysis; Bioinformatics and Medical
Applications (Volume 6113) together with Neural Networks and Their Applications; Evolutionary
Algorithms and Their Applications; Agent System, Robotics and Control; Various Problems aof
Artificial Intelligence (Volume 6114).
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