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Abstract— In recent years artificial neural networks (ANNs) 

have gained a wide attention in control applications. It is the 

ability of the artificial neural networks to model nonlinear 

systems that can be the most readily exploited in the synthesis 

of non-linear controllers. Artificial neural networks have 

been used to formulate a variety of control strategies. A 

qualified speed tracking and load regulating responses can be 

obtained by the proposed controller.  
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I. INTRODUCTION 

AC motors, particularly the squirrel-cage induction motor, 

having a several inherent advantages like simplicity, 

reliability, low cost and virtually maintenance-free electrical 

drives. However, for high dynamic performance industrial 

applications, their control remains a challenging problem. 

Consequently, performance deteriorates and a conventional 

controller such as a PID is unable to maintain satisfactory 

performance under these conditions. Recently, there has been 

observed an increasing interest in combining artificial 

intelligent control tools with classical control techniques. 

I am going to use latest state of art technology i.e. 

ANN. The principal motivations for ANN approach is that, 

uncertainty or unknown variations in plant parameters and 

structure can be dealt with more effectively, hence improving 

the robustness of the control system. 

II. MATLAB AND SIMULINK 

A. What is MATLAB 

The name Matlab stands for matrix laboratory. Matlab is a 

high performance language for technical computing. It 

integrates computing. It integrates computation, visualization 

and programming in an easy-to-use environment where 

problems and solutions are expressed in familiar 

mathematical notation. 

B. What is SIMULINK 

In the last few years Simulink has become the most widely 

used software package in academia and industry for modeling 

and simulating dynamic systems. It supports linear and 

nonlinear systems, modeled in continuous time, sampled 

time, or a hybrid of the two systems can also be multi-rate 

that is have different parts that are sampled or updated at 

different rates. 

Simulink encourages the user to try things out. User 

can easily build models from scratch or take an existing 

model and modify it. Simulations are interactive, so user can 

change parameters on the spot and immediately see what 

happens, and because Matlab and Simulink are incorporated 

together, user can simulates, analyses, and revise the models 

in either environment at any point. 

With Simulink, user can move beyond idealized 

linear models to explore more realistic nonlinear models, 

factoring in friction, air resistance, gear slippage, hard stops, 

and the other things that describe real world phenomena. 

Simulink turns the user computer into a lab for modeling and 

analyzing system that simply would not be possible or 

practical. Be it the behavior of an automotive clutch system, 

the flutter of an airplane using the dynamics of the predator-

prey model, or the effect of the monetary supply on the 

economy. 

Simulink is so practical that thousands of engineers 

around the world are using it to model and solve real problem. 

Knowledge of this software will serve the user well 

throughout his/her professional career. 

C. Application Programming Interface 

1) M-File: 

M-Files are normal text files written in Matlab programming 

language. The file is called an M-file because of its file 

extension of ‘.m’. 

It allows the user to write a series of codes into a file 

and execute them with a single command. The file can be 

created using the Matlab editor or another text editor. There 

are two types of M files, script files and function files, which 

will be discussed in the following section: 

2) Scripts File: 

The scripts files are the simplest kind of M file which contains 

a set of valid MATLAB commands. The file does not have 

any input or output arguments and any variables that they 

create remain in the workspace, to be used in subsequent 

computations. It can be executed by typing the name of the 

script file excluding the file extension. It has the same effect 

of typing all the individual commands stored in the script file 

at the command file. Script files work on global variables. 

Therefore it can operate on existing data in the workspace, or 

they can create new data in which to operate. 

3) Function Files: 

Functions are M-files that can accept input arguments and 

return output arguments. The name of the M-file and of the 

function should be the same. 

Functions operate on variable within their own 

workspace separate from the workspace you access at the 

Matlab command prompt. 

D. Simulation Design 

Electrical power systems are combinations of electrical 

circuits and electromechanical devices like motors and 

generators. Engineers working in this discipline are 

constantly improving the performance of the systems. 

Requirements for drastically increased efficiency have forced 

power system designers to use power electronic devices and 

sophisticated control system concepts that tax traditional 

analysis tools and techniques. Further complicating the 

analyst's role is the fact that the system is often so nonlinear 

that the only way to understand it is through simulation. 

Land-based power generation from hydroelectric, steam, or 



Advance Research in Speed Control of Induction Motor using Artificial Neural Network 

 (IJSRD/Vol. 6/Issue 02/2018/1036) 

 

 All rights reserved by www.ijsrd.com 3862 

other devices is not the only use of power systems. A common 

attribute of these systems is their use of power electronics and 

control systems to achieve their performance objectives 

SimPowerSystems software is a modern design tool 

that allows scientists and engineers to rapidly and easily build 

models that simulate power systems. It uses the Simulink 

environment, allowing you to build a model using simple 

click and drag procedures. Not only can you draw the circuit 

topology rapidly, but your analysis of the circuit can include 

its interactions with mechanical, thermal, control, and other 

disciplines. This is possible because all the electrical parts of 

the simulation interact with the extensive Simulink modeling 

library. Since Simulink uses the Matlab computational 

engine, designers can also use Matlab toolboxes and Simulink 

block sets. SimPowerSystems software belongs to the 

Physical Modeling product family and uses similar block and 

connection line interface. 

 
Fig. 1: Speed control of three phase induction motor using 

PI controller 

In the fig 1 above, a three phase induction motor of 

rating 4KW, 400V supply voltage, 4 pole motor is simulated 

along with speed control using load torque. Induction motor 

is fed from three phase source with rms voltage of 400V. 

A bus selector is connected to measurement point of 

asynchronous machine modal. In bus selector I have got 

facility of measuring rotor quantities, stator quantities and 

mechanical parameter (rotor speed, electromagnetic torque, 

rotor angle). 

I select rotor speed out of it, which was converted to 

proper until using a game block (To convert angular speed in 

rad / sec to rpm).Motor torque is given by output of PI 

controller. PI controller is fed from actual motor speed and 

the difference between a constant value and actual speed 

drives the controller. 

Proportional controller is achieved using game 

block, while integral controller is achieved by discrete time 

integral block. The output of PI controller is limited in values 

so as to keep the speed variation in a desired range. 

For example: - 0.01 to 40 as upper limit. 

For speed range of 1499rpm to 1385rpm in 

saturation block. Hence the input to PI controller is actual 

speed while the output is motor torque (which will act as input 

to induction motor). Parameters of this modal are transformed 

to workspace using a special sink with home to workspace. 

Hence actual speed and motor torque are available in 

programming environment. 

The waveforms of the fig 2 are shown in figure below: 

 
Fig. 2: Waveform of Voltage Vs Time 

 
Fig. 3: Waveform of Speed Vs Time or Torque Vs Time 

 
Fig. 4: Speed control of induction motor using Artificial 

Neural Network 

In the fig 4 above I replaced the PI controller with 

neural. Network generated simulink block whose internal 

architecture is visible in the modal. This totally replaces the 

hardware controller with a software control using ANN. This 

also gives a same output as with PI controller because neural 

network modals have tendency to train themselves for similar 

results. 

 

The waveforms of the fig 4 are shown in figure below: 
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Fig. 5: Waveform of Speed Vs Time 

 
Fig. 6: Waveform of Speed Vs Time or Torque Vs Time 

 
Fig. 7: Speed control of IM using PI controller and ANN 

The fig 7 comprises two modals in itself 

1) Without ANN using PI controller 

2) With ANN block 

The results of both the modals are connected to 

MUX to see any difference in performance for comparison. 

We can change our modal if certain parameter is not 

satisfactory for that neural network block has to be recreated 

for getting trained to new output. 

The waveforms of the fig 7 are as shown in figure below: 

 
Fig. 8: Waveform of Speed Vs Time (With ANN) or 

Waveform of Speed Vs Time (With PI Controller) or 

Waveform of Speed Vs Time (With ANN and PI Controller) 

III. ADVANTAGES OF MY PROJECT 

I conclude that ANN based control of Induction Motor gives: 

1) Reliable control for a non linear system. 

2) It puts intelligence and human expert like control. 

3) It is latest technique. 

4) It possesses learning, training and testing. 

5) It is robust and reliable as well as believable for 

controllers. 

6) It can help in optimization. 

IV. APPLICATION OF MY PROJECT 

Having a computer program itself from a set of examples so 

you don't have to program it yourself. This will be a strong 

focus of this course: neural networks that learn from a set of 

examples 

Nonparametric statistical analysis and regression. 

Control: e.g. backing up a truck: cab position, rear position, 

and match with the dock get converted to steering 

instructions. Manufacturing plants for controlling automated 

machines. 

It reduces the system power consumption and noise 

generation of the motor. 

They are robust, reliable, and durable. 

V. CONCLUSION 

Actual experimentation on bulky power components can be 

expensive and time consuming. But simulation offers a fast 

and inexpensive means to learn more about these 

components. 

In my project I successfully made several modal 

which gave us step by step inside into the ANN based speed 

control of Induction Motor. I had successful in achieving the 

final results and during the course of project I learned several 

features of Matlab such as, working in Simulink with modals, 

command line programs, ANN commands, and successful 

modeling techniques. 

Results of ANN based control were similar to PI 

controller. ANN control is adaptable control hence it can be 

trained for any task. It is flexible also and does not need any 

hardware configuration changes. 
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VI. FUTURE SCOPE 

There are a number of topics for future work and 

development related with the simulation model designed in 

this paper. 

These may include: 

1) Inserting external resistors into the armature circuit 

during start, output of the simulation to reduce the large 

starting current. These resistors can either be manually 

or automatically shortedout as the motor accelerates. 

2) Modifying the block diagram to control the speed of the 

DC motor by varying the current (If) of the field circuit. 

This can be achieved by using a field circuit rheostat. 

This would allow the user to observe the effect on the 

speed response at the DC motor speed response by 

varying the field current. 
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