
International Journal of Advances in Science Engineering and Technology, ISSN: 2321-9009 Special Issue-1, June-2015 

Design And Implementation Of Speed Control Motor Using Fuzzy Logic Technique 
 

150 

DESIGN AND IMPLEMENTATION OF SPEED CONTROL MOTOR 
USING FUZZY LOGIC TECHNIQUE 

K. Y. ROKDE1, S. GHATOLE2, A. G. KSHIRSAGAR3, N. D. MESHRAM4, S. S. SHENDE5 

 
1,3,4Department of Electronics,  S.M.M.Science College, Nagpur, India 1 

2,5Department of Electronics, Shivaji Science College, Nagpur, India 2 

krokde@yahoo.com

 

Abstract-This paper is about a Design and 
Implementation of Speed Control motor using Fuzzy Logic 
technique. In  our  modern  life  today, we  are  using  many  
complex  equipments  such   as, mobile  phones, i-pods, 
laptops  and  computers. The   complexity of these 
instruments is difficult to understand. The  Aim  of  fuzzy  
logic  is  to  understand  complexity  more  easily. 
Moreover, if we want precision in measurements then the 
cost increases. Fuzzy  logic  technique  is  useful  in  
reducing  the  cost  without  loss  of  precision. In  decision  
making,  the  probabilities  of  the  outcome  is  unknown  
and  decision  is  made  under  conditions  of  uncertainty. 
Fuzzy  logic  technique  is  more  effective  as  compared  
to  the  conventional    methods  of  decision  making. 

In   this   research  work  the  fuzzy  logic  technique  
has  been  explained  with  reference  to  the  real  world  
problems.  The problem of speed control motor for Fuzzy 
logic is solved using the MATLAB programming software. 
The Fuzzy Logic methods are used for solving the speed 
control motor problems are Fuzzy Sets, Fuzzy Relation, 
membership function, Cartesian product, alpha cut, λ-cut 
etc. Two  variables  related  to  this  problem  are  speed(in  
rpm)  and  load  (torque). The  following  membership  
functions  for  motor  were  developed  from  a  
hypothetical  components  catalog. This paper is totally 
based on software implementation of MATLAB.  
  
KEYWORDS: Membership function, fuzzy set, speed 
control motor, decision making, Uncertainty. 
 
1.  INTRODUCTION 

1.1  FUZZY LOGIC 

The  real  world  is  complex , complexity  
arises  from  uncertainty  in  the  form  of  
ambiguity.“ as  the  complexity  of  the  system  
increases , our  ability  to  make  precise  and  yet  
significant  statements  about  its  behavior  
diminishes  until  a  threshold  is  reached  beyond  
which  precision  and  significance (or  relevance)  
become  almost  mutually  exclusive  characteristics.”  
These  are  the  words  of  the  LOTFI  ZADEH  who  
introduced  fuzzy  logic  in  1965. “ The  closer  looks  
at  a  real  world  problem , the  fuzzier  becomes  its  

solution”, observed  Dr. Zadeh  who  published  his  
seminal  work “FUZZY  SETS”  in  the  journal or  
information  and  control. 

When  there  is  imprecision (more 
uncertainty)  and  inadequate  data  the  fuzzy  logic  
technique  is  useful. Secondly, the cost of 
information increases with precision. But  the  cost  
of  fuzzy  information  is  far  less  than  the  perfect  
or  imperfect  information. Thus,  there  are  two – 
fold  advantages  of  the  fuzzy  logic  technique: 
Understanding  of  complex  systems  becomes  easier  
and    analysis  makes  the  system  costs  effective. 
He used  the  linguistic  variable  and  further 
suggested that set membership  function  is  the  key  
to  decision   making  when   there  is  uncertainty.   
       The  attention  currently  being  
paid  to  fuzzy  logic  is  most  likely  the  result  of  
present  popular consumer  products  such  as  
washing  machine, cameras, elevators, air  
conditioners, rice  cookers, automobile, dishwashers  
etc. The  nature  of  uncertainty  in  a  problem  is  a  
very  important  point  that  engineers  should  ponder  
prior  to  their. 
 
1.2 FUZZIFICATION 

 
Fuzzification is the process of making a crisp 

quantity fuzzy. We  do  this  by  simply  recognizing  
that  many of  the  quantities  that  we  consider  to  
be  crisp  and  deterministic  are  actually  not  
deterministic  at  all. They carry considerable   
uncertainty. If  the  form  of  uncertainty  happens  to  
arise  because  of  imprecision, ambiguity  or 
vagueness  then  the  variable  is  probably  fuzzy  and  
can  be  represented  by  a  membership  function. 

In  the  real  world  such  as, digital  
voltmeter  generates  crisp  data, but  these  data  are  
subject  to  experimental  error. The  below  fig 1.1  
shows  one  possible  range  of  errors  for  a  typical  
voltage  reading  and  associated  membership  
function  that  might  represent Such imprecise. 
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Fig 1. Membership function of crisp voltage reading 
 

 
Fig 2.   Fuzzy sets and crisp reading  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 3.  Fuzzy set and fuzzy reading 
 

 

 

1.3  DEFUZZIFICATION 
 

 
It is the conversion of fuzzy quantity to a precise 
quantity. The  output  of  a fuzzy  process  can  be  
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the  logical  union  of  two  or  more  fuzzy  
membership  functions  defined  on  the  universe  of  

discourse  of  the  output  variable. 

 

 
Fig 4.  Block diagram of Fuzzy to Crisp Conversion 

 
 
2.  METHODOLOGY 
 
For solving the power transistor problem using 
fuzzy logic technique number of methods are 
available like Fuzzy Sets, Fuzzy relation, Cartesian 
product, alpha- cut etc. Among this method we 
have selected the Cartesian product method for 
solving the power transistor problem. 
 
2.1.   CARTESIAN PRODUCT METHOD 
 

Fuzzy  relations  also  map  elements  of  
one  universe, say  x, to  those  of  another  
universe, say  ‘Y’, through  the  Cartesian  
product  of  the  two  universes. Let  A  be  a  
fuzzy  set  on  universe  ‘X’  and  B  be  a  fuzzy  
set  on  universe  ‘Y’; then  the  Cartesian  
product  between  fuzzy  sets  A  and  will  
results  in  a  fuzzy  relation  R  is  given  by, 

A x B =R C X x Y 
 

Where, the fuzzy relation R has membership 
functions  

µR(x,y) =  µAxB(x,y) = min (µA(x), µB(y)) 
 
 
2.2  λ– CUTS FOR FUZZY RELATIONS  
             METHOD 
 

Let  fuzzy  set  A, then  define  a  lambda  
cut  set, Aλ , where  0 ≤ λ ≤ 1. The  set   Aλ Is  a  
crisp  set  called  the  (λ) – cut  (or  alpha- cut)  set  
of  the  fuzzy  set  A,  where  
  

Aλ = {x/µA(x) ≥ λ} 
It  is  a  crisp  set  derived  from  its  parent  

fuzzy  set, A. Any  particular  fuzzy  set  A  can  be  
transformed  into  an  infinite  number  of  λ – cut  
sets,  because  there  are  an  infinite  number  of  λ  
on  the  interval  [0,1]. Any  element  x Є Aλ  
belong  to  A  with  a  grade  of  membership  that  
is  greater  than  or  equal  to  the  value  λ. 
 
3.  EXPERIMENTAL WORK 

 
Here  we  describe  the  operations  of  

speed control of motor and  this  problem  is  
solved  using  MATLAB  software. Two  variables  
related  to  this  problem  are  speed(in  rpm)  and  

load  (torque). The  following  membership  
functions  for  motor  were  developed  from  a  
hypothetical  components  catalog. The speed in 
rpm is  
S = {0.2/x1 + 0.6/x2 + 1.0/x3 + 0.7/x4 + 0.5/x5} 
 
Where, S is on universe X. The load in torque 
 
  L = {0.3/y1 + 0.4/y2 + 0.7/y3 + 1.0/y4 + 0.7/y5 + 
0.4/y6 + 0.1/y7} 
 
  Where, L is on universe Y. 
 
  These  two  fuzzy  sets  are  related  to  the  
“speed  of  control  of  the  motor”  in  electronics  
is  defined  by  an  algebraic  operations , R=S.L  
but  let  us  deal  a  general  Cartesian  relation  
between  speed (in  rpm) and  load (torque) , that  is  
simply  with   
R= S x L 
  
a) The fuzzy Cartesian product R = S x L 
 
                                  x1     x2       x3       x4       x5 
 
   R =             y1       0.2     0.2      0.2      0.2      0.2 
                      y2       0.3     0.4      0.6      0.6      0.7 
                      y3       0.3     0.4      0.7      1.0      0.7 
                      y4       0.3     0.4      0.7      0.7      0.7    
                      y5       0.3     0.4      0.5      0.5      0.5       
 
3.1 PROGRAMMING IN MATLAB 
% Program  for  the  speed  of  control  of  motor 
%1) Cartesian  product  of  S  and  L  i.e  R = Sx 
L  
 
S=[0.2;0.6;1.0;0.7;0.5]         % fuzzy  set  of  
speed  in  rpm 
 
L=[0.3 0.4 0.7 1.0 0.7 ] % fuzzy  set  of  load 
(torque) 
R=zeros(5,5)      % matrix  of  zeros  from   5th  
row  to  columns  7th 
 
for i=1:5 
    for j=1:5 
        if S(i,1)<L(1,j) 
           R(i,j)=S(i,1) 
        else 
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            R(i,j)=L(1,j) 
        end 
    end 
end 
 
%% lambda cut of fuzzy equivalent relation R at 
values of = 1.0  0.7  0.6  0.5 0.4 0.3 0.2  
 
R = [0.2 0.2 0.2 0.2 0.2;0.3 0.4 0.6 0.6 0.6;0.3 0.4 
0.7 1.0 0.7;0.3 0.4 0.7 0.7 0.7;0.3 0.4 0.5 0.5 0.5] 
 
P=zeros(5,5) 
 
                  for i=1:5 
                     for j=1:5 
                           if R(i,j)==1 
                            P(i,j)=1 
                           elseif R(i,j)==0.7 
                               P(i,j)=1 
                           elseif R(i,j)==0.6 
                               P(i,j)=1 
                           elseif R(i,j)==0.5 
                               P(i,j)=1 
                           elseif R(i,j)==0.4 
                               P(i,j)=1 
                           elseif R(i,j)==0.3 
                               P(i,j)=1 
                           elseif R(i,j)==0.2 
                               P(i,j)=1    
                           end 
                     end 
                  end 
     
4.  RESULT AND DISCUSSION 
 

The speed control of motor problem has 
two variables Speed (in rpm), load(torque) each of 
them is a fuzzy set. The Cartesian product R= SxL 
(A fuzzy relation that relates two variables) and 
defuzzification is done means crisp reading will be 
calculated. This problem solved using MATLAB 
programming and the result is displayed given 
below in matrix form. 
 
4.1 OUTPUT: 
 
S = 0.2000 
     0.6000 
     1.0000 
     0.7000 
     0.5000 
 
L= 0.3000    0.4000    0.7000    1.0000    0.7000 
 
R =0.2000    0.2000    0.2000    0.2000    0.2000 
      0.3000    0.4000    0.6000    0.6000    0.6000 
      0.3000    0.4000    0.7000    1.0000    0.7000 
      0.3000    0.4000    0.7000    0.7000    0.7000 
      0.3000    0.4000    0.5000    0.5000    0.5000 

 
4.2  DISCUSSION 
 
One area in which fuzzy set theory has a great 
potential that in psychology; in particular the 
psycho logistics which is essential for studying the 
connection between human communication and 
decision machines. Today, close to four decades 
after the artificial intelligence (AI) was born. It can 
finally be said that intelligent systems are 
becoming a reality. The soft computing has direct 
bearing on machine intelligence. Neuro fuzzy soft 
computing has a special role in the design of 
modern intelligent systems.  
 
5. APPLICATIONS OF FUZZY LOGIC 
 

 Control  systems   
 Pattern  recognition 
  Robotics  
  Consumer  electronics 
  Automobiles 
  Intelligent  systems 

 
5.1 FUZZY LOGIC IN CONSUMER GOODS  
 

Cameras , Washing  machine , Air  
conditioners , Luxury  cars , Elevators , Rice  
cookers , Automobile , Dishwashers , Refrigerator , 
Camcorders , Vac. Cleaner  etc.  
 
6. SCOPE OF WORK 
 
The scope of further research work is to develop 
and design some electronic circuits such as speed 
control motor, automatic control system and some 
decision making problem like weather forecast.  
This has been recently used for user-oriented 
verification of probability forecasts, but there is 
applied to aid forecast users in optimizing their 
decision making from probability forecasts. 
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