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Abstract---The paper presents a fuzzy logic speed control 

system based on fuzzy logic approach for an indirect vector 

controlled induction motor drive for high performance. The 

analysis, design and simulation of the fuzzy logic controller 

for indirect vector control induction motor are carried out 

based on fuzzy set theory. The result demonstrates the 

robustness and effectiveness of the proposed fuzzy 

controller for high performance of induction motor drive 

system. In this paper a fuzzy logic controller is developed in 

such a way that it can provide high performance while using 

lesser rule. The drive is simulated successfully using 

Simulink/MATLAB. The performance of the drive has been 

examined under various rigorous working conditions. The 

Simulation results show that the proposed fuzzy logic 

controller (FLC) works satisfactorily making the drive more 

suitable for high performance applications. 

Keywords: induction motor, vector control, fuzzy logic 

control. 

I. INTRODUCTION 

Ac motor drives are extensively used in industrial 

application requiring high performance. In high performance 

system, the motor speed should closely follow a specified 

reference trajectory regardless of any load disturbance, 

parameter variations and model uncertainties. In order to 

achieve high performance, field-oriented control of 

induction motor drive is employed [2].however the control 

design of such a system plays a role in system performance. 

The decoupling characteristics of vector-controlled 

induction motor are adversely affected the parameter 

changes in the motor. 

The speed control of IM issues are traditionally 
handled by fixed gain PI and PID controllers. However the 
fixed gain controllers are very sensitive to parameter 
variations, load disturbances etc. Thus, the controller 
parameters have to be continuously adapted. The problem 
can be solved by several 

Adaptive control techniques such as model 
reference adaptive control, sliding mode control (smc), and 
variable structure control VSC and self-tuning PI controller 
etc. The design of the entire above controller depends on the 
exact system mathematical model. However it is often 
difficult to develop an accurate mathematical model due to 
unknown load variation and unavoidable parameter 
variations due to saturation, 

Temperature variations and system disturbance. To 

overcome the above problems, Fuzzy logic controller (FLC) 

is being used for motor control purpose. There is some 

advantage of fuzzy logic controller as compared to 

conventional PI, PID and adaptive controller such as it does 

not require any mathematical model, it is based on linguistic 

rules within IFTHEN general structure, which is the basic of 

the human logic [3]. In this paper the configuration and 

design of fuzzy logic controller of indirect vector control of 

induction motor has been investigated. 

II. INDIRECT FIELD-IENTED INDUCTION MOTOR DRIVE:- 

The indirect vector control method is essentially same as the 

direct vector control except the unit vector generated in an 

indirect manner using the measured speed    and slip speed 

   . The following dynamic equations are taken into 

consideration to implement indirect vector control strategy. 

    ∫                  ……....1  

The rotor circuit equation : 
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For decoupling control, it is desirable that 
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So that, 
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From equation(2),(3),(4),(5) we get 
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if rotor flux  ̂ = constant, then 

 ̂        

The electromechanical torue developed is given by 
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III. DESIGN OF FUZZY LOGIC CONTROLLER FOR INDUCTION 

MOTOR DRIVE :- 

Fuzzy logic is especially advantageous for problems that 

cannot be easily represented by mathematical modeling 

because data is either unavailable, incomplete or the process 

is too complex. Such systems can be easily upgraded by 

adding new rules to improve performance or add new 

features. 

For the proposed FLC, the speed error are 

considered as the input linguistic variables and the torque-

producing component is considered as the output linguistic 

variable. Thus, the functional relation of the FLC can be 

expressed as 

Te=f {Δ    } 

 Where Δ        
*
 -    

The main goal of the control system is to track the 

command speed by providing the appropriate torque-

producing component depending upon the operating 

condition. 

The output of the fuzzy logic controller is in terms 

of differential voltage. This voltage can be addition with our 

main voltage that can be given by stator current. By addition 

both voltage we get reference voltage that can be used in 

space vector pulse width modulation technique for 

generating gate pulse[4]. 

So, there are two fuzzy logic controller used for 

generating differential voltage and one fuzzy logic controller 
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used for speed controller that can be given variation torque 

as a output of fuzzy logic controller. 

 

Fig. 1: Speed error 

 

Fig. 2: Differential voltage 

In this method 7 linguistic variables are used as 

membership function for both input and output. for 

defuzzyfication the centroid defuzzyfication method is used 

in the proposed method[5]. 

By using only one input for fuzzy logic controller 

and 7 membership function that can be maximum 7 fuzzy 

rule was made for speed controller. 

 

Fig. 3: Fuzzy control rule base 

IV. SIMULATION CIRCUIT AND RESULT 

 
Fig. 4: Simulation circuit of indirect vector control of 

induction motor drive. 
The machine is initially at stand still with no load. 

The reference speed is linearly increased from zero its rated 
value 500 rpm and further changed reference value from 500 
rpm to 1000rpm with FLC. Various simulation were carried 
out on fuzzy logic controller on the indirect-vector control 
of Induction motor. 

 

 
Fig. 5: speed and torque waveform for change reference 

speed 500rpm to 1000rpm 
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Fig. 6: current at speed chnge 500rpm to 1000rpm 

From this waveform we can see that our speed is 

take very less time to attain reference speed from actual 

speed. Also we see that our starting torque is within limit or 

we can say that this between 1.5 to 2.5 times full load 

torque. And also our starting current is 1.5 times full load 

current. 

V. CONCLUSION 

The simulation result of speed, torque and current by using 

fuzzy logic in indirect vector control technique for induction 

motor, is within specified limit that can be given in 

theoretical. The output waveform of this all quantity at 

difference reference speed given very smooth variation and 

attain commanded speed with very less time. So we can say 

that fuzzy logic give best performance for controlling speed 

induction. 

APPENDIX  

Parameter of induction motor 

Machine type- 3 phase induction motor 

Rotor type- squirrel cage 

Reference frame- stationary 

5 hp, 1440 rpm, 415 volt, 50hz, 4pole 

Rs=7.34 ohm, Rr= 5.64 ohm 

Ls=0.021 H, Lr=0.021 H 

Lm = 0.5 H, J = 0.061 kg m
2
, P = 4. 

Rs = stator resistance 

Rr = rotor resistance 

Ls = stator inductance 

Lr = rotor inductance 

Lm = mutual inductance 

J = rotor inertia 

P = number of pole 
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