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I. INTRODUCTION 
Induction machine with drive systems are widely used in applications such as pumps, paper and textile 

mills, elevators, electric vehicle and subway transportation. Industrial drive applications are generally classified 

into constant-speed and variable-speed drives. Traditionally, AC machines have been used in constant-speed 

applications [1]. DC machines were preferred for variable-speed drives. Variable speed Induction Motor has 

been used widely for the industrial applications. Synchronization techniques can be implemented by using high 

efficiency induction motor. The Existing techniques used are Master-Slave, Cross Coupling Technique, and Bi-

axial cross coupled control method [2]. Simulink model of an induction machine is described, and then this 

model is used in different drive applications, such as open-loop constant V/Hz control, indirect vector control, 

and master slave control [3-5]. 

 In this work one of the motors has been used as a master and the other one as slave, the speed of the 

master motor represents a reference signal for a close loop control system that controls the speed of the slave 

motor to track the speed of the master. A control methodology for various models of the induction machine, 

including conventional control, is used to study and simulate the system using MATLAB software. 

 

II. SYSTEM MODELING 
Figure (1) shows the Simulink  d

e
-q

e
 model of the induction motor. The model receives the input voltages 

Vqs and Vds and frequency e and solves the output currents iqs and ids with the help of flux linkage 

equations. Extensive discussion of this model was introduced in [6]. 

 

 
Figure (1) Induction Motor Model 

 

 

ABSTRACT: 
Induction motor is one of the main sources of mechanical energy in industry; several applications 

use more than one motor to bear the high load. This paper is concerned with the design of a master slave 

control system responsible for synchronization between the different motors. The concept of the field 

oriented control (foc) is explained. PI-field oriented controllers are designed for two induction motors in 

master slave configuration. The proposed control system is simulated using Matlab/Simulink. The 

simulation results showed good synchronization between the master and the slave motors with acceptable 

tracking error.  
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 Figure (2) shows the simple simulation block diagram for a three-phase, two-level PWM inverter. 

Each leg of the inverter is represented by a "switch" which has three input terminals and one output 

terminal. The output of a switch (vao, vbo, or vco) is connected to the upper input terminal (+0.5Vd) if 

the PWM control signal (middle input) is positive. Otherwise, the output is connected to the lower 

input terminal (-0.5Vd). Extensive discussion of this model was introduced in [7]. 

 

 
Figure 2 PWM Inverter Model 

 

III. MASTER-SLAVE CONTROL TECHNIQUE 
Master-Slave control technique is used for synchronization of double-motors. Its main characteristic is 

that the revolving speed output of the master motor is used as a reference value of the slave motor. Any input 

signal or disturbance on the master motor can be reflected and followed by the slave motor [8]. Figure (3) shows 

the adopted master salve configuration. 

 
Figure 3 Master-slave Control Method 

IV. SIMULATION RESULTS 
Direct start-up test of the model was done by applying a three-phase programmable voltage source with 460 volt, 

60 Hz. The simulation of the dynamic speed, torque and stator current of  the induction machine is shown in 

figure 4. 
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(a) Motor Speed 
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(b) Motor Torque 
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(c) Motor Stator Current 

Figure 5 Induction Motor Dynamics using direct start-up test 

 

In the indirect vector control the reference speed and the load torque applied to the motor shaft can be 

both selected by a manual switch block in order to use either a constant value or a step function. The simulation 

of indirect vector control of motor drive is shown in figure 6, as shown the system had poor transient response. 
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Figure 6 Speed of Motor Using Indirect Vector Control 

The Simulink model of master-slave control was formed by combining a vector control block to the 

master motor, so that the master motor can operate at any desired speed as shown in figure 7. The simulation of 

master close loop system is shown in figure 8. It is obvious that the transient response is so good. 

 

 
Figure 7: Simulink Model of Master-Slave Control 
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(a) Speed response in regulation mode 
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(b) Speed response tracking a variable reference (R1) 
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(a) Speed response tracking a variable reference (R2) 

Figure 8 Speed Response of Master and Slave motors  

V. CONCLUSIONS 
In this paper all objectives are investigated, and master slave control is applied in the double 

induction motor synchronized system, which is so widely used in the industry. Master slave control 

strategy with FOC proves to be effective for synchronization of double-motor system with fast speed 

response, short setting time, stronger robustness and less overshoot. Such   performance can hardly be 

achieved by traditional PI speed control. 
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