
Fuzzy Logic Control System
The term fuzzy logic was introduced with the 1965 proposal of
fuzzy set theory by mathematician Lotfi Zadeh. Basic fuzzy logic
had,  however,  been  studied  since  the  1920s,  as  infinite-valued
logic—notably by Łukasiewicz and Tarski. The works of Zadeh and
Joseph Goguen in the 1960s and 1970s went further by considering
issues  such as  linguistic  variables  and lattices.  8067f8a50c ==
Fuzzy systems == 8067f8a50c It is possible to identify two parts in
the network structure, namely premise and consequence parts. In
more  details,  the  architecture  is  composed  by  five  layers.
8067f8a50c

Fuzzy logic Fuzzy logic is a form of many-valued logic in which the
truth value of variables may be any real number between 0 and 1.
By contrast, in Boolean logic, the truth values of variables may only
be the integer values 0 or 1. It is employed to handle the concept
Fuzzy logic is a form of many-valued logic in which the truth value
of  variables  may  be  any  real  number  between  0  and  1.  It  is
employed to handle the concept of partial truth, where the truth
value may range between completely  true and completely  false
8067f8a50c

RULE  0:  IF  (temperature  IS  cold)  THEN  (output  IS  low)
8067f8a50c

Infinite-valued  logic  Infinite-valued  logic  comprises  continuous
fuzzy logic, though fuzzy logic in some of its forms can further
encompass finite-valued logic. For example, finite-valued logic can
be  applied  in  Boolean-valued  modeling,  description  logics,  and
defuzzification of fuzzy logic. , "undecided") and is an example of
finite-valued logic in which truth values are discrete, rather than
continuous. e. For example, In logic, an infinite-valued logic (or
real-valued logic or infinitely-many-valued logic) is a many-valued
logic  in  which  truth  values  comprise  a  continuous  range.
Traditionally, in Aristotle's logic, logic other than bivalent logic was
abnormal, as the law of the excluded middle precluded more than
two possible values (i. Infinite-valued logic comprises continuous
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fuzzy logic, though fuzzy logic in some of its forms can further
encompass  finite-valued  logic.  ,  "true"  and  "false")  for  any
proposition. e. Modern three-valued logic (trivalent logic) allows for
an additional possible truth value (i 8067f8a50c

Fuzzy systems are fundamental  methodologies to represent and
process  linguistic  information,  with  mechanisms  to  deal  with
uncertainty and imprecision. For instance, the task of modeling a
driver parking a car involves greater difficulty in writing down a
concise  mathematical  model  as  the  description  becomes  more
detailed.  However,  the  level  of  difficulty  is  not  so  much using
simple  linguistic  rules,  which  are  themselves  fuzzy.  With  such
remarkable  attributes,  fuzzy  systems  have  been  widely  and
successfully  applied  to  control,  classification  and  modeling
problems... 8067f8a50c Although the linguist George Philip Lakoff
already defined the semantics of a fuzzy concept in 1973 (inspired
by an unpublished 1971 paper by Eleanor Rosch,) the term "fuzzy
concept"  rarely  received  a  standalone  entry  in  dictionaries,
handbooks  and  encyclopedias.  Sometimes  it  was  defined  in
encyclopedia articles on fuzzy logic, or it was simply equated with a
mathematical “fuzzy set”. A fuzzy concept can be "fuzzy" for many
different  reasons in  different  contexts.  This  makes it  harder  to
provide a precise... 8067f8a50c

Type-2 fuzzy sets and systems And, if there is no uncertainty, then
a type-2 fuzzy set reduces to a type-1 fuzzy set, which is analogous
to  probability  reducing  to  determinism  when  unpredictability
vanishes. A type-2 fuzzy set lets us incorporate uncertainty about
the membership function into fuzzy set theory, and is a way to
address  the  above  criticism  of  type-1  fuzzy  sets  head-on.  The
answer to this question was provided in 1975 by the inventor of
fuzzy sets, Lotfi A. So, what does one do when there is uncertainty
about the value of the membership function. Type-2 fuzzy sets and
systems generalize standard type-1 fuzzy sets and systems so that
more uncertainty can be handled. From the beginning of fuzzy sets
Type-2 fuzzy sets and systems generalize standard type-1 fuzzy sets
and systems so that more uncertainty can be handled. From the
beginning of fuzzy sets, criticism was made about the fact that the
membership  function  of  a  type-1  fuzzy  set  has  no  uncertainty
associated with it, something that seems to contradict the word
fuzzy, since that word has the connotation of much uncertainty.
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Zadeh, when he proposed more sophisticated kinds of fuzzy sets,
the first of which he called a "type-2 fuzzy set" 8067f8a50c

Type1 fuzzy systems are working with a fixed membership function,
while  in  type-2  fuzzy  systems  the  membership  function  is
fluctuating. A fuzzy set determines how... 8067f8a50c Its inference
system corresponds to  a  set  of  fuzzy IF–THEN rules  that  have
learning  capability  to  approximate  nonlinear  functions.  Hence,
ANFIS is considered to be a universal estimator.  For using the
ANFIS in a more efficient and optimal way, one can use the best
parameters obtained by genetic algorithm. It has uses in intelligent
situational aware energy management system. 8067f8a50c

Adaptive  neuro  fuzzy  inference system Since  it  integrates  both
neural  networks  and  fuzzy  logic  principles,  it  has  potential  to
capture the benefits of both in a single framework. The technique
An adaptive  neuro-fuzzy  inference  system or  adaptive  network-
based fuzzy inference system (ANFIS) is a kind of artificial neural
network that is based on Takagi–Sugeno fuzzy inference system, a
class of fuzzy models introduced by Tomohiro Takagi and Michio
Sugeno for system identification and control. Takagi–Sugeno fuzzy
inference system, a class of fuzzy models introduced by Tomohiro
Takagi and Michio Sugeno for system identification and control.
The technique was developed in the early 1990s 8067f8a50c

Fuzzy concept It has a definite meaning, which can often be made
more exact with further elaboration and specification — including a
closer definition of the context in which the concept is used. Fuzzy
concepts are often used to navigate imprecision in the real world,
when  precise  information  is  not  available  and  an  approximate
indication is sufficient to be helpful. a precise concept). That means
the idea is somewhat vague or imprecise. A fuzzy concept can be
&quot;fuzzy&quot; for many different reasons A fuzzy concept is an
idea of which the boundaries of application can vary considerably
according to context or conditions, instead of being fixed once and
for all. The inverse of a "fuzzy concept" is a "crisp concept" (i. Yet it
is not unclear or meaningless. encyclopedia articles on fuzzy logic,
or  it  was  simply  equated  with  a  mathematical  “fuzzy  set”.  e
8067f8a50c

Genetic  fuzzy  systems  In  computer  science  and  operations
research, Genetic fuzzy systems are fuzzy systems constructed by
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using  genetic  algorithms  or  genetic  programming,  which  In
computer science and operations research, Genetic fuzzy systems
are  fuzzy  systems  constructed  by  using  genetic  algorithms  or
genetic  programming,  which  mimic  the  process  of  natural
evolution,  to  identify  its  structure  and  parameter  8067f8a50c

== ANFIS architecture == 8067f8a50c Fuzzy logic is based on the
observation that people make decisions based on imprecise and
non-numerical  information.  Fuzzy  models  or  fuzzy  sets  are
mathematical  means  of  representing  vagueness  and  imprecise
information  (hence  the  term  fuzzy).  These  models  have  the
capability of recognising, representing, manipulating, interpreting,
and using data and information that are vague and lack certainty.
8067f8a50c  When  it  comes  to  automatically  identifying  and
building a fuzzy system, given the high degree of nonlinearity of
the  output,  traditional  linear  optimization  tools  have  several
limitations. Therefore, in the framework of soft computing, genetic
algorithms  (GAs)  and  genetic  programming  (GP)  methods  have
been  used  successfully  to  identify  structure  and  parameters  of
fuzzy systems. 8067f8a50c Fuzzy logic was proposed by Lotfi A.
Zadeh of the University of California at Berkeley in a 1965 paper.
He elaborated on his ideas in a 1973 paper that introduced the
concept of "linguistic variables", which... 8067f8a50c Fuzzy logic is
widely used in machine control. The term "fuzzy" refers to the fact
that  the  logic  involved  can  deal  with  concepts  that  cannot  be
expressed as the "true" or "false" but rather as "partially true".
Although alternative approaches such as genetic algorithms and
neural networks can perform just as well as fuzzy logic in many
cases,  fuzzy  logic  has  the  advantage  that  the  solution  to  the
problem  can  be  cast  in  terms  that  human  operators  can
understand, such that that their experience can be used in the
design of the controller. This makes it easier to mechanize tasks
that are already successfully performed by humans. 8067f8a50c

Fuzzy control system A fuzzy control system is a control system
based on fuzzy logic – a mathematical system that analyzes analog
input values in terms of logical variables A fuzzy control system is a
control system based on fuzzy logic – a mathematical system that
analyzes analog input values in terms of logical variables that take
on continuous values between 0 and 1, in contrast to classical or
digital logic, which operates on discrete values of either 1 or 0
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(true or false, respectively) 8067f8a50c

Isaac Newton and Gottfried Wilhelm Leibniz used both infinities
and infinitesimals to develop the differential and integral calculus
in  the  late  17th  century.  Richard  Dedekind,  who  defined  real
numbers in terms of certain sets of rational numbers in the 19th
century, also developed an axiom of continuity stating that a single
correct...  8067f8a50c  For  sequential  and  combinational  logic,
software logic, such as in a programmable logic controller, is used.
8067f8a50c RULE 1: IF (temperature IS very cold) THEN (output
IS high) 8067f8a50c == History == 8067f8a50c For continuously
modulated control, a feedback controller is used to automatically
control a process or operation. The control system compares the
value or status of the process variable (PV) being controlled with
the desired value or setpoint (SP), and applies the difference as a
control signal to bring the process variable output of the plant to
the same value as  the setpoint.  8067f8a50c == Open-loop and
closed-loop control == 8067f8a50c Fuzzy logic has been applied to
many  fields,  from control  theory  to  artificial...  8067f8a50c  ==
References == 8067f8a50c == Example == 8067f8a50c

Control  system  The  control  systems  are  designed  via  control
engineering  process.  However,  the  fuzzy  logic  paradigm  may
provide scalability for large control systems where conventional A
control  system  manages,  commands,  directs,  or  regulates  the
behavior of other devices or systems using control loops. It can
range from a single home heating controller using a thermostat
controlling a domestic boiler to large industrial  control systems
which  are  used  for  controlling  processes  or  machines.  might
appear that the fuzzy design was unnecessary 8067f8a50c

== History and applications == 8067f8a50c

Fuzzy  Control  Language  It  is  a  domain-specific  Fuzzy  Control
Language,  or  FCL,  is  a  language for  implementing fuzzy  logic,
especially  fuzzy  control.  Fuzzy  Control  Language,  or  FCL,  is  a
language for implementing fuzzy logic, especially fuzzy control. ". It
was  standardized  by  IEC 61131-7.  It  was  standardized  by  IEC
61131-7. It is a domain-specific programming language: it has no
features unrelated to fuzzy logic, so it is impossible to even print
"Hello, world. Therefore, one does not write a program in FCL, but
one may write part of it in FCL 8067f8a50c
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Systems is  abstracted  and indexed by  Scopus  and the  Science
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control system Fuzzy Control Language Fuzzy logic Fuzzy set Fuzzy
Sets and Systems is a peer-reviewed international scientific journal
published by Elsevier on behalf of the International Fuzzy Systems
Association (IFSA) and was founded in 1978. Systems. 343 and its
5-year impact  factor  for  2020 is  3.  012.  fss.  2020.  doi:10.  The
editors-in-chief  (as  of  2010)  are  Bernard  De  Baets  of  the
Department  of  Data  Analysis  and  Mathematical  Modelling  (at
Ghent University in Belgium), Didier Dubois (of IRIT, Université
Paul Sabatier in Toulouse, France) and Eyke Hüllermeier (of the
Department  of  Mathematics,  Statistics  and  Computer  Science,
Ludwig-Maximilians-Universität  München  (LMU),  Germany).  03.
402: 155–183. According to the Journal Citation Reports released in
2010,  its  2-year  impact  factor  calculated  for  2020  is  3.
ISSN  0165-0114  8067f8a50c
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