
Preface

Conventional computing or hard computing often depends on a precisely stated
analytical model and many times involves a lot of complexity during computation
along with high computation time. Nowadays, there are a lot of real-world engi-
neering problems, which cannot be studied precisely due to the presence of im-
preciseness and uncertainties. To tackle these types of problems, soft computing
techniques have found wide applications and have been proved to be a powerful
problem-solving methodology because of their strong learning and cognitive abil-
ity and good tolerance of uncertainty and imprecision. Basically, they are an ex-
tension of heuristics and help in solving typical problems that are hard to model
mathematically. Moreover, they are easy to accommodate with changed scenario
and can be executed with parallel computing. Needless to say, soft computing
techniques are an emerging approach, which includes techniques such as fuzzy
logic, evolutionary computing, artificial neural network, and applied statistics.
An interesting fact to be noted down is that they are actually distinct applied tech-
niques to solve a wide range of problems but when applied in collaboration help a lot
in solving complicated problems easily or relatively easily. They have wide applica-
tions in fields such as machine intelligence, computer vision, VLSI design, medical
diagnosis, pattern recognition, network optimization, and weather forecasting.

Keeping aforementioned facts in view, we have tried to edit a book comprising
some of the contemporary researches in different real-world problems where soft
computing techniques have been applied. The book consists of ten chapters in
which the following studies are conducted:
– Chapter 1 focuses on the application of neural network models for freezing of

gait detection and prediction in Parkinson’s disease in which authors develop
a user-independent freezing of gait detection and prediction model that would
go along with nonpharmacological treatments.

– Chapter 2 examines a new fuzzy de novo programming approach for optimal
system design, which proposes a new approach for solutions of de novo pro-
gramming problems in fuzzy environment. This approach is built on the ap-
proach by Li and Lee (1993), which uses positive and negative ideal solutions.

– Chapter 3 discusses a probabilistic bilevel programming in Stackelberg game
under fuzzy environment in which researchers develop a computational algo-
rithm to solve a stochastic bilevel programming in Stackelberg game using fuzzy
optimization technique.

– Chapter 4 studies intuitionistic fuzzy trigonometric distance and similarity mea-
sure and their properties. In this chapter, the concept of intuitionistic fuzzy sets
is introduced. Similarity and distance measures between intuitionistic fuzzy sets
are also explained and extended these measures to intuitionistic fuzzy sets.
Some new trigonometric similarity and distance measures of intuitionistic fuzzy
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sets are studied and it is shown that an intuitionistic fuzzy distance measure sat-
isfies the required identities of intuitionistic fuzzy similarity measures.

– Chapter 5 develops a mathematical model through transmutation of activation
energy function. This work incorporates the different perspective of modeling
of activation energies through ingression of an additional parameter of distri-
bution function to increase the flexibility and controlling ability of modeling by
the linear mixing.

– Chapter 6 addresses forecasting of air quality parameters using soft computing
techniques. In this chapter, authors studied the application of soft computing
techniques of artificial neural networks and genetic programming for forecast-
ing of air quality parameters a few time steps in advance.

– Chapter 7 examines arithmetic operations on generalized semielliptic intuitionis-
tic fuzzy numbers (IFNs) and its application in multicriteria decision making. In
this chapter, authors discuss the generalized semielliptic IFN and performed its
arithmetic operations with the help of (α, β) cut method. In this study, they com-
pared the proposed IFN with normal triangular, trapezoidal, semielliptic IFNs.

– Chapter 8 discusses the method for solving intuitionistic fuzzy assignment
problem. In this research, authors use a newly proposed centroid concept rank-
ing method for intuitionistic fuzzy numbers and solve assignment problem
where assignment costs are taken as triangular intuitionistic fuzzy numbers.

– Chapter 9 focuses on optimization of electric discharge machining process through
evolutionary computing and fuzzy multicriteria decision-making techniques. This
study intended to explore the best possible set of process parameters, namely, cur-
rent, voltage, and pulse on time during electric discharge machining process in
order to determine the changes in performance characteristics like material re-
moval rate and electrode wear rate for machining of high carbon high chromium
die steel workpiece by applying the titanium nitride–coated copper electrode.

– Chapter 10 studies the fuzzy reliability of systems using different types of level
(λ, 1) interval-valued fuzzy numbers. In this chapter, authors obtain the fuzzy
reliability of series, parallel, parallel–series, and series–parallel systems as-
suming that all components of the system follow different types of level (λ, 1)
interval-valued fuzzy numbers (both triangular and trapezoidal).

The book will be useful to scientists, engineers, managers, senior and postgraduate
students, as well as research scholars.
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