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Practical Audio Electronics is a comprehensive introduction to basic audio electronics and the fundamentals of sound
circuit building, providing the reader with the necessary knowledge and skills to undertake projects from scratch.
Imparting a thorough foundation of theory alongside the practical skills needed to understand, build, modify, and test
audio circuits, this book equips the reader with the tools to explore the sonic possibilities that emerge when electronics
technology is applied innovatively to the making of music. Suitable for all levels of technical proficiency, this book
encourages a deeper understanding through highlighted sections of advanced material and example projects including
circuits to make, alter, and amplify audio, providing a snapshot of the wide range of possibilities of practical audio
electronics. An ideal resource for students, hobbyists, musicians, audio professionals, and those interested in exploring
the possibilities of hardware-based sound and music creation.
Wireless communication has emerged as an independent discipline in the past decades. Everything from cellular voice
telephony to wireless data transmission using wireless sensor networks has profoundly impacted the safety, production,
and productivity of industries and our lifestyle as well. After a decade of exponential growth, the wireless industry is one
of the largest industries in the world. Therefore, it would be an injustice if the wireless communication is not explored for
mining industry. Underground mines, which are characterized by their tough working conditions and hazardous
environments, require fool-proof mine-wide communication systems for smooth functioning of mine workings and
ensuring better safety. Proper and re- able communication systems not only save the machine breakdown time but also
help in immediate passing of messages from the vicinity of underground working area to the surface for day-to-day
normal mining operations as well as for speedy rescue operations in case of disaster. Therefore, a reliable and effective
commu- cation system is an essential requisite for safe working, and maintaining requisite production and productivity of
underground mines. Most of the existing systems generally available in underground mines are based on line (wired)
communication principle, hence these are unable to withstand in the disaster conditions and dif?cult to deploy in
inaccessible places. Therefore, wireless communication is an indispe- able, reliable, and convenient system and
essential in case of day-to-day normal duty or disaster situations.
This book constitutes the proceedings of the 7th International Conference on Pattern Recognition and Machine
Intelligence, PReMI 2017,held in Kolkata, India, in December 2017. The total of 86 full papers presented in this volume
were carefully reviewed and selected from 293 submissions. They were organized in topical sections named: pattern
recognition and machine learning; signal and image processing; computer vision and video processing; soft and natural
computing; speech and natural language processing; bioinformatics and computational biology; data mining and big data
analytics; deep learning; spatial data science and engineering; and applications of pattern recognition and machine
intelligence.
In the era before IoT, the world wide web, internet, web 2.0 and social media made people’s lives comfortable by
providing web services and enabling access personal data irrespective of their location. Further, to save time and
improve efficiency, there is a need for machine to machine communication, automation, smart computing and ubiquitous
access to personal devices. This need gave birth to the phenomenon of Internet of Things (IoT) and further to the
concept of Internet of Everything (IoE). This book aims to present different aspects of IoE, challenges faced by IoE and
its applications, divided into 8 chapters. This multifaceted coverage of the various verticals and IoT layers is the main
attraction of this book.
This book covers crucial lacunae of the linear discrete-time time-invariant dynamical systems and introduces the reader
to their treatment, while functioning under real, natural conditions, in forced regimes with arbitrary initial conditions. It
provides novel theoretical tools necessary for the analysis and design of the systems operating in stated conditions. The
text completely covers two well-known systems, IO and ISO, along with a new system, IIO. It discovers the concept of the
full transfer function matrix F(z) in the z-complex domain, which incorporates the Z-transform of the system, input and
another variable, vectors, all with arbitrary initial conditions. Consequently, it addresses the full system matrix P(z) and
the full block diagram technique based on the use of F(z), which incorporates the Z-transform of the system, input and
another variable, vectors, all with arbitrary initial conditions. The book explores the direct relationship between the system
full transfer function matrix F(z) and the Lyapunov stability concept, definitions, and conditions, as well as with the BI
stability concept, definitions, and conditions. The goal of the book is to unify the study and applications of all three
classes of the linear discrete-time time-invariant system, for short systems.
The book covers the most recent developments in machine learning, signal analysis, and their applications. It covers the
topics of machine intelligence such as: deep learning, soft computing approaches, support vector machines (SVMs),
least square SVMs (LSSVMs) and their variants; and covers the topics of signal analysis such as: biomedical signals
including electroencephalogram (EEG), magnetoencephalography (MEG), electrocardiogram (ECG) and electromyogram
(EMG) as well as other signals such as speech signals, communication signals, vibration signals, image, and video.
Further, it analyzes normal and abnormal categories of real-world signals, for example normal and epileptic EEG signals
using numerous classification techniques. The book is envisioned for researchers and graduate students in Computer
Science and Engineering, Electrical Engineering, Applied Mathematics, and Biomedical Signal Processing.
This book presents select peer-reviewed proceedings of the International Conference on Frontiers in Smart Systems
Technologies (ICFSST 2019). It focuses on latest research and cutting-edge technologies in smart systems and
intelligent autonomous systems with advanced functionality. Comprising topics related to diverse aspects of smart
technologies such as high security, reliability, miniaturization, energy consumption, and intelligent data processing, the
book contains contributions from academics as well as industry. Given the range of the topics covered, this book will
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prove useful for students, researchers, and professionals alike.
This book presents selected, high-quality research papers from the International Conference on Electronic Systems and
Intelligent Computing (ESIC 2020), held at NIT Yupia, Arunachal Pradesh, India, on 2 – 4 March 2020. Discussing the
latest challenges and solutions in the field of smart computing, cyber-physical systems and intelligent technologies, it
includes papers based on original theoretical, practical and experimental simulations, developments, applications,
measurements, and testing. The applications and solutions featured provide valuable reference material for future
product development.
This book constitutes the refereed proceedings of the 4th International Conference on Recent Developments in Science, Engineering and
Technology, REDSET 2017, held in Gurgaon, India, in October 2017. The 66 revised full papers presented were carefully reviewed and
selected from 329 submissions. The papers are organized in topical sections on big data analysis, data centric programming, next generation
computing, social and web analytics, security in data science analytics.
The UN Sustainable Development Goals provide a common global agenda for development. However, the emerging policy issues vary
greatly across the world. With 32 contributors, this volume provides a timely, research-based overview for the need for policy interventions to
improve the sustainability and development models of the ten selected countries in Asia and the Pacific. The volume is firmly positioned at
the cusp between research, policy and practice.
This book discusses key concepts, challenges and potential solutions in connection with established and emerging topics in advanced
computing, renewable energy and network communications. Gathering edited papers presented at MARC 2018 on July 19, 2018, it will help
researchers pursue and promote advanced research in the fields of electrical engineering, communication, computing and manufacturing.
Continuous and Discrete Time Signals and Systems International Student Edition
This textbook covers the fundamental theories of signals and systems analysis, while incorporating recent developments from integrated
circuits technology into its examples. Starting with basic definitions in signal theory, the text explains the properties of continuous-time and
discrete-time systems and their representation by differential equations and state space. From those tools, explanations for the processes of
Fourier analysis, the Laplace transform, and the z-Transform provide new ways of experimenting with different kinds of time systems. The
text also covers the separate classes of analog filters and their uses in signal processing applications. Intended for undergraduate electrical
engineering students, chapter sections include exercise for review and practice for the systems concepts of each chapter. Along with
exercises, the text includes MATLAB-based examples to allow readers to experiment with signals and systems code on their own. An online
repository of the MATLAB code from this textbook can be found at github.com/springer-math/signals-and-systems.
The book focuses on the integration of intelligent communication systems, control systems, and devices related to all aspects of engineering
and sciences. It contains high-quality research papers presented at the 2nd international conference, ICICCD 2017, organized by the
Department of Electronics, Instrumentation and Control Engineering of University of Petroleum and Energy Studies, Dehradun on 15 and 16
April, 2017. The volume broadly covers recent advances of intelligent communication, intelligent control and intelligent devices. The work
presented in this book is original research work, findings and practical development experiences of researchers, academicians, scientists and
industrial practitioners.
This book presents various computational and cognitive modeling approaches in the areas of health, education, finance, environment,
engineering, commerce, and industry. It is a collection of selected conference papers presented at the International Conference on Trends in
Computational and Cognitive Engineering (TCCE 2020). It shares cutting-edge insights and ideas from mathematicians, engineers, scientists,
and researchers and discusses fresh perspectives on problem solving in a range of research areas.
Signals and Transforms in Linear Systems Analysis covers the subject of signals and transforms, particularly in the context of linear systems
theory. Chapter 2 provides the theoretical background for the remainder of the text. Chapter 3 treats Fourier series and integrals. Particular
attention is paid to convergence properties at step discontinuities. This includes the Gibbs phenomenon and its amelioration via the Fejer
summation techniques. Special topics include modulation and analytic signal representation, Fourier transforms and analytic function theory,
time-frequency analysis and frequency dispersion. Fundamentals of linear system theory for LTI analogue systems, with a brief account of
time-varying systems, are covered in Chapter 4 . Discrete systems are covered in Chapters 6 and 7. The Laplace transform treatment in
Chapter 5 relies heavily on analytic function theory as does Chapter 8 on Z -transforms. The necessary background on complex variables is
provided in Appendix A. This book is intended to serve as a text on signals and transforms for a first year one semester graduate course,
primarily for electrical engineers.
Electric power systems around the world are changing in terms of structure, operation, management and ownership due to technical,
financial, and ideological reasons. Power systems keep on expanding in terms of geographical areas, asset additions, and the penetration of
new technologies in generation, transmission, and distribution. The conventional methods for solving the power system design, planning,
operation, and control problems have been extensively used for different applications, but these methods suffer from several difficulties, thus
providing suboptimal solutions. Computationally intelligent methods can offer better solutions for several conditions and are being widely
applied in electrical engineering applications. This Special Issue represents a thorough treatment of computational intelligence from an
electrical power system engineer’s perspective. Thorough, well-organised, and up-to-date, it examines in detail some of the important
aspects of this very exciting and rapidly emerging technology, including machine learning, particle swarm optimization, genetic algorithms,
and deep learning systems. Written in a concise and flowing manner by experts in the area of electrical power systems who have experience
in the application of computational intelligence for solving many complex and difficult power system problems, this Special Issue is ideal for
professional engineers and postgraduate students entering this exciting field.
A groundbreaking look at marriage, one of the most basic and universal of all human institutions, which reveals the emotional, physical,
economic, and sexual benefits that marriage brings to individuals and society as a whole. The Case for Marriage is a critically important
intervention in the national debate about the future of family. Based on the authoritative research of family sociologist Linda J. Waite,
journalist Maggie Gallagher, and a number of other scholars, this book’s findings dramatically contradict the anti-marriage myths that have
become the common sense of most Americans. Today a broad consensus holds that marriage is a bad deal for women, that divorce is better
for children when parents are unhappy, and that marriage is essentially a private choice, not a public institution. Waite and Gallagher flatly
contradict these assumptions, arguing instead that by a broad range of indices, marriage is actually better for you than being single or
divorced– physically, materially, and spiritually. They contend that married people live longer, have better health, earn more money,
accumulate more wealth, feel more fulfillment in their lives, enjoy more satisfying sexual relationships, and have happier and more successful
children than those who remain single, cohabit, or get divorced. The Case for Marriage combines clearheaded analysis, penetrating cultural
criticism, and practical advice for strengthening the institution of marriage, and provides clear, essential guidelines for reestablishing marriage
as the foundation for a healthy and happy society. “A compelling defense of a sacred union. The Case for Marriage is well written and well
argued, empirically rigorous and learned, practical and commonsensical.” -- William J. Bennett, author of The Book of Virtues “Makes the
absolutely critical point that marriage has been misrepresented and misunderstood.” -- The Wall Street Journal www.broadwaybooks.com
A compact overview on signals and systems, with emphasis on analysis of continuous and discrete systems in time domain. FrequencyPage 2/4
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domain analysis, transform analysis and state-space analysis are also discussed in detail. With abundant examples and exercises to facilitate
learning, it is an ideal texts for graduate students and lecturers in signal processing, and communication engineering.
This textbook presents an introduction to the fundamental concepts of continuous-time (CT) and discrete-time (DT) signals and systems,
treating them separately in a pedagogical and self-contained manner. Emphasis is on the basic signal processing principles, with underlying
concepts illustrated using practical examples from signal processing, multimedia communications, and bioinformatics. Following introductory
chapters, the text is separated into two parts. Part I covers the theories, techniques, and applications of CT signals and systems and Part II
discusses these topics for DT, so that the two can be taught independently or together. With over 300 illustrations, 285 worked examples and
385 homework problems, this textbook is an ideal introduction to the subject for undergraduates in electrical and computer engineering.
This book constitutes the refereed proceedings of the International Conference on Information Systems for Indian Languages, ICISIL 2011,
held in Patiala, India, in March 2011. The 63 revised papers presented were carefully reviewed and selected from 126 paper submissions (full
papers as well as poster papers) and 25 demo submissions. The papers address all current aspects on localization, e-governance, Web
content accessibility, search engine and information retrieval systems, online and offline OCR, handwriting recognition, machine translation
and transliteration, and text-to-speech and speech recognition - all with a particular focus on Indic scripts and languages.
Concisely covers all the important concepts in an easy-to-understand way Gaining a strong sense of signals and systems fundamentals is
key for general proficiency in any electronic engineering discipline, and critical for specialists in signal processing, communication, and
control. At the same time, there is a pressing need to gain mastery of these concepts quickly, and in a manner that will be immediately
applicable in the real word. Simultaneous study of both continuous and discrete signals and systems presents a much easy path to
understanding signals and systems analysis. In A Practical Approach to Signals and Systems, Sundararajan details the discrete version first
followed by the corresponding continuous version for each topic, as discrete signals and systems are more often used in practice and their
concepts are relatively easier to understand. In addition to examples of typical applications of analysis methods, the author gives
comprehensive coverage of transform methods, emphasizing practical methods of analysis and physical interpretations of concepts. Gives
equal emphasis to theory and practice Presents methods that can be immediately applied Complete treatment of transform methods
Expanded coverage of Fourier analysis Self-contained: starts from the basics and discusses applications Visual aids and examples makes
the subject easier to understand End-of-chapter exercises, with a extensive solutions manual for instructors MATLAB software for readers to
download and practice on their own Presentation slides with book figures and slides with lecture notes A Practical Approach to Signals and
Systems is an excellent resource for the electrical engineering student or professional to quickly gain an understanding of signal analysis
concepts - concepts which all electrical engineers will eventually encounter no matter what their specialization. For aspiring engineers in
signal processing, communication, and control, the topics presented will form a sound foundation to their future study, while allowing them to
quickly move on to more advanced topics in the area. Scientists in chemical, mechanical, and biomedical areas will also benefit from this
book, as increasing overlap with electrical engineering solutions and applications will require a working understanding of signals. Compact
and self contained, A Practical Approach to Signals and Systems be used for courses or self-study, or as a reference book.
This introductory text assists students in developing the ability to understand and analyze both continuous and discrete-time systems. The
authors present the most widely used techniques of signal and system analysis in a highly readable and understandable fashion. *Covers the
most widely used techniques of signal and system analysis. *Separate treatment of continuous-time and discrete-time signals and systems.
*Extensive treatment of Fourier analysis. *A flexible structure making the text accessible to a variety of courses. *Makes extensive use of
mathematics in an engineering context. *Uses an abundance of examples to illustrate ideas and apply the theoretical results.
This book is written for those who would like to advance their knowledge beyond an introductory level of biomaterials or materials science
and engineering. This requires one to understand more fully the science of materials, which is, of course, the foundation of biomaterials. The
subject matter of this book may be divided into three parts: (1) fundamental structure-property relationships of man-made materials (Chapters
2-5) and natural biological materials, including biocompatibility (Chapters 6 and 7); (2) metallic, ceramic, and polymeric implant materials
(Chapters 8-10); and (3) actual prostheses (Chapters 11 and 12). This manuscript was initially organized at Clemson University as classnotes
for an introductory graduate course on biomaterials. Since then it has been revised and corrected many times based on experience with
graduate students at Clemson and at Tulane University, where I taught for two years, 1981-1983, before joining the University of Iowa. I
would like to thank the many people who helped me to finish this book; my son Y oon Ho, who typed all of the manuscript into the Apple Pie
word processor; my former graduate students, M. Ackley Loony, W. Barb, D. N. Bingham, D. R. Clarke, J. P. Davies, M. F. DeMane, B. J.
Kelly, K. W. Markgraf, N. N. Salman, W. J. Whatley, and S. o. Young; and my colleagues, Drs. W. Cooke, D. D. Moyle (Clemson G. H.
Kenner (University of Utah), F. University), W. C. Van Buskirk (Tulane University), and Y.
The book comprehensively discusses the mechanisms of pathogenesis and drug resistance; current diagnostics landscape of four key
human pathogens; bacterial, fungal, protozoans and viral which are the causes of major infectious diseases. It also assesses the emerging
technologies for the detection and quantification of these pathogens. Further, it discusses the novel opportunities to fight against these
infectious diseases and to identify pertinent drug targets with novel methodologies. It also reviews the current and future insights into the
control, elimination, and eradication of these infectious diseases. Importantly, the book discusses the epidemiological characteristics and
various challenges in combating Ebola and Influenza diseases. Finally, the book highlights the growing role of nanotechnology and
bioinformatics resources for combating the infectious diseases. In summary, the book provides the mechanistic insight of the pathogenicity,
drug-resistance, therapeutic strategies and identification of the novel drug targets of Mycobacterium tuberculosis, Plasmodium, Candida,
Hepatitis C and emerging viral infections.
This textbook presents an introduction to fundamental concepts of continuous-time and discrete-time signals and systems, in a self-contained
manner.
This revised second edition is improved linguistically with multiple increases of the number of figures and the inclusion of several novel
chapters such as actin filaments during matrix invasion, microtubuli during migration and matrix invasion, nuclear deformability during
migration and matrix invasion, and the active role of the tumor stroma in regulating cell invasion.
The two volume set CCIS 1030 and 1031 constitutes the refereed proceedings of the Second International Conference on Computational
Intelligence, Communications, and Business Analytics, CICBA 2018, held in Kalyani, India, in July 2018. The 76 revised full papers presented
in the two volumes were carefully reviewed and selected from 240 submissions. The papers are organized in topical sections on
computational intelligence; signal processing and communications; microelectronics, sensors, and intelligent networks; data science &
advanced data analytics; intelligent data mining & data warehousing; and computational forensics (privacy and security).
The volume presents high quality research papers presented at Second International Conference on Information and Communication
Technology for Intelligent Systems (ICICC 2017). The conference was held during 2–4 August 2017, Pune, India and organized communally
by Dr. Vishwanath Karad MIT World Peace University, Pune, India at MIT College of Engineering, Pune and supported by All India Council
for Technical Education (AICTE) and Council of Scientific and Industrial Research (CSIR). The volume contains research papers focused on
ICT for intelligent computation, communications and audio, and video data processing.
The first volume of this two-volume book, presents history, the mathematical modeling and the applications of fractional order systems, and
contains mathematical and theoretical studies and research related to this domain. This volume is made up of 11 chapters. The first chapter
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presents an analysis of the Caputo derivative and the pseudo state representation with the infinite state approach. The second chapter
studies the stability of a class of fractional Cauchy problems. The third chapter shows how to solve fractional order differential equations and
fractional order partial differential equations using modern matrix algebraic approaches. Following this chapter, chapter four proposes another
analytical method to solve differential equations with local fractional derivative operators. Concerning chapter five, it presents the extended
Borel transform and its related fractional analysis. After presenting the analytical resolution methods for fractional calculus, chapter six shows
the essentials of fractional calculus on discrete settings. The initialization of such systems is shown in chapter seven. In fact, this chapter
presents a generalized application of the Hankel operator for initialization of fractional order systems. The last four chapters show some new
studies and applications of non-integer calculus. In fact, chapter eight presents the fractional reaction-transport equations and evanescent
continuous time random walks. Chapter nine shows a novel approach in the exponential integrators for fractional differential equations.
Chapter ten presents the non-fragile tuning of fractional order PD controllers for integrating time delay systems. At the end, chapter eleven
proposes a discrete finite-dimensional approximation of linear infinite dimensional systems. To sum up, this volume presents a mathematical
and theoretical study of fractional calculus along with a stability study and some applications. This volume ends up with some new techniques
and methods applied in fractional calculus. This volume will be followed up by a second volume that focuses on the applications of fractional
calculus in several engineering domains.
This book gathers high-quality research papers presented at the Global AI Congress 2019, which was organized by the Institute of
Engineering and Management, Kolkata, India, on 12–14 September 2019. Sharing contributions prepared by researchers, practitioners,
developers and experts in the areas of artificial intelligence, the book covers the areas of AI for E-commerce and web applications, AI and
sensors, augmented reality, big data, brain computing interfaces, computer vision, cognitive radio networks, data mining, deep learning,
expert systems, fuzzy sets and systems, image processing, knowledge representation, nature-inspired computing, quantum machine
learning, reasoning, robotics and autonomous systems, robotics and the IoT, social network analysis, speech processing, video processing,
and virtual reality.
A market leader in previous editions, this book continues to offer a complete survey of continuous and discrete linear systems. It utilizes a
systems approach to solving practical engineering problems, rather than using the framework of traditional circuit theory. Numerous examples
from circuit theory appear throughout, however, to illustrate the various systems techniques introduced. The Fourth Edition has been
thoroughly updated to effectively integrate the use of computers and to accurately reflect the latest theoretical advances.

The book compiles the research works related to smart solutions concept in context to smart energy systems, maintaining
electrical grid discipline and resiliency, computational collective intelligence consisted of interaction between smart devices, smart
environments and smart interactions, as well as information technology support for such areas. It includes high-quality papers
presented in the International Conference on Intelligent Computing Techniques for Smart Energy Systems organized by Manipal
University Jaipur. This book will motivate scholars to work in these areas. The book also prophesies their approach to be used for
the business and the humanitarian technology development as research proposal to various government organizations for funding
approval.
This is the first textbook which presents the theory of pure discrete communication systems and its relation to the existing theory of
digital communication. It is written for undergraduate and graduate students, and for practicing engineers.
In the digital era, novel applications and techniques in the realm of computer science are increasing constantly. These innovations
have led to new techniques and developments in the field of cybernetics. The Handbook of Research on Applied Cybernetics and
Systems Science is an authoritative reference publication for the latest scholarly information on complex concepts of more
adaptive and self-regulating systems. Featuring exhaustive coverage on a variety of topics such as infectious disease modeling,
clinical imaging, and computational modeling, this publication is an ideal source for researchers and students in the field of
computer science seeking emerging trends in computer science and computational mathematics.
Signals and Systems is a comprehensive textbook designed for undergraduate students of engineering for a course on signals
and systems. Each topic is explained lucidly by introducing the concepts first through abstract mathematical reasoning and
illustrations, and then through solved examplesIt?s no secret that certain social groups have predominated India?s business and trading history, with business traditionally being
the preserve of particular `Bania? communities. However, the past four or so decades have seen a widening of the social base of
Indian capital, such that the social profile of Indian business has expanded beyond recognition, and entrepreneurship and
commerce in India are no longer the exclusive bastion of the old mercantile castes. In this meticulously researched book ?
acclaimed for being the first social history to document and understand India?s new entrepreneurial groups ? Harish Damodaran
looks to answer who the new `wealth creators? are, as he traces the transitional entry of India?s middle and lower peasant castes
into the business world. Combining analytical rigour with journalistic flair, India?s New Capitalists is an essential read for anyone
seeking to understand the culture and evolution of business in contemporary South Asia.
This book constitutes the refereed proceedings of the 52nd Annual Convention of the Computer Society of India, CSI 2017, held in
Kolkata, India, in January 2018. The 59 revised papers presented were carefully reviewed and selected from 157 submissions.
The theme of CSI 2017, Social Transformation – Digital Way, was selected to highlight the importance of technology for both
central and state governments at their respective levels to achieve doorstep connectivity with its citizens. The papers are
organized in the following topical sections: Signal processing, microwave and communication engineering; circuits and systems;
data science and data analytics; bio computing; social computing; mobile, nano, quantum computing; data mining; security and
forensics; digital image processing; and computational intelligence.
The three-volume set LNCS 6675, 6676 and 6677 constitutes the refereed proceedings of the 8th International Symposium on
Neural Networks, ISNN 2011, held in Guilin, China, in May/June 2011. The total of 215 papers presented in all three volumes were
carefully reviewed and selected from 651 submissions. The contributions are structured in topical sections on computational
neuroscience and cognitive science; neurodynamics and complex systems; stability and convergence analysis; neural network
models; supervised learning and unsupervised learning; kernel methods and support vector machines; mixture models and
clustering; visual perception and pattern recognition; motion, tracking and object recognition; natural scene analysis and speech
recognition; neuromorphic hardware, fuzzy neural networks and robotics; multi-agent systems and adaptive dynamic
programming; reinforcement learning and decision making; action and motor control; adaptive and hybrid intelligent systems;
neuroinformatics and bioinformatics; information retrieval; data mining and knowledge discovery; and natural language processing.
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