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Abstract 

The aim of this project is to couple multiple induction motors using wireless technology. 

This project uses wireless system to synchronize motor speed. This model is applicatory to 

industries like steel mills, paper industry, and textile industry where multiplemotorsused on 

conveyor belts are requisite to be synchronized. 

For good example, in textile industry etc where more than one motors work at the same time 

on a conveyor belt to pull/draw clothes, it is very much requirement that all the motors run at 

synchronized speed, so that equal and balanced tension is attained to keep up clothes getting 

damaged. 

In this project motors are wirelessly synchronized to make the differential speed error among 

multiple motors to zero. In this model one of the motor is acts as atransmitter and all others 

actas a receiver. Thus, if a particular speed is set in transmitter then rest all motors run on 

same speed as main motor. The mode of communication here used is radio frequency. 

Pwm control is used to operate the ac motors. Each motor have a closed loop feedback 

mechanism in which rpm reference is set by a shaft mounted keypad system whose output is 

givento the controller. The pwm output from the microcontroller would be automatically 

adjusted to maintain the signal to the motor such that the required speed matches the running 

speed. 

In all stages of operations motors have to rotate at unlike speeds, so if we alter the speed of 

main motor then rest all motors speed are adjusted accordingly. The whole operation is made 

simple by using this technology. In this system manpower and time will also save. 
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1. Introduction 

In this project motors are wirelessly synchronized to make the differential speed error among 

multiple motors to zero. In this model one of the motor is acts as atransmitter and all others 

actas a receiver[1]. Thus, if a particular speed is set in transmitter then rest all motors run on 

same speed as main motor. The mode of communication here used is radio frequency. 

A proposed that the motor speed controls system requires a closed loop real time system 

where a very high optical encoder is connected to motor shaft and provides a feedback signal 

through micro controller. Prof. R.v. Katre [2] discussed that in textile industry many 

processes required speed synchronization of more than one motors involved in the process. 

Speed control of motor is very important especially in the fields including industrial 

applications, robotics, textile mills, etc.Ankurshukla [3] says that multiple motor set up has 

vast application in industries. The application can be in textile mills, paper mills and robotics. 

In these all application the synchronization is must between the motors to perform certain 

task. Speed synchronization is very essential in these all operation to avoid damage to the 

product. The synchronization is done by using microcontroller chip which controls the 

master slave whose speed is followed by the other motors which all have to be 

synchronized.Xiaoyuanzhu, huizhang, zongde fang [4] “speed synchronization control for 

integrated automotive motor transmission power train system with random delays” says that 

integrated motor transmission power train system in which driving motor and multi-gearbox 

is directly connected. 

Pwm control is ued to operate the ac motors.. Each motors have a closed loop feedback 

mechanism in which rpm reference is set by a shaft mounted keypad system whose output is 

given to the controller . The pwm output from the microcontroller would be automatically 

adjusted to maintain the signal to the motor such that the required speed  matches the running 

speed. 

In all stages of operations motors have to rotate at unlike speeds, so if we alter the speed of 

main motor then rest all motors speed are adjusted accordingly. The whole operation is made 

simple by using this technology. In this system manpower and time will also saved. 
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2. System Description 

The main principal of the model is to control the speed of master induction motor through 

pwm technique and at a same time same pulse is transmitted to the slave induction motor 

through receiver and traic. In this way induction motor is coupled. 

 

In this project we are using pwm technique to control speed of induction motor. Key will 

instruct to controller to about the user requirement. According to adc protocol, 

microcontroller will receive data from user through key and generate pulse. This pulse will 

instruct opto-coupler. Optocoupler is a device that uses a short optical transmission path to 

transfer a signal between a transmitter and a receiver, while keeping them electrically 

disjunct since the signal travel from electrical signal to light signal back to an electrical 

signal, the electrical contact along the path is upset. A common implementation involves a 

light emitting diode and a phototransistoris separated, so that light may pass across a path but 

electrical current will not. 

When an electrical signal is applied to the input of the optocoupler, its light emitting diode 

lights, its light sensor activates, and prop ornateelectrical signal is rendered at the output. 

Unlike a transformer, the optocoupler allow for dc coupling and generally provides 

significant protection from serious overvoltage conditions in one circuit affecting the other. 

With a photodiode as the detector, the output of the optocoupler is proportional to the amount 

of light supplied by the emitter(led). 

The diode can be used in a photovoltaic mode or a photoconductive mode. In photovoltaic 

mode, the diode acts like a current source in parallel with a forward-biased diode. The output 

current and voltage are dependent on the load impedance and light intensity. In 

photoconductive mode, the diode is connected to a supply voltage, and the magnitude of the 

current conducted is directly proportional to the intensity of light. 

Now output of optocoupler switch triac in order to run induction motor using pwm 

signal.Traic is a power electronics switch. One terminal of is connected to induction motor 

and one is generate 220v .two terminal are internally short circuited after getting signal to 

gate.  The same controller pwm signal will be passed to encoder. The data sent from the 

microcontroller is encoded and sent to rf transmitter. The data is transmitted on the antenna 
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pin. Thus, this datashould be received on the destination i.e., on rf receiver. For decoding 

purpose. After decoding, signal will fed into the controller for switching of triac for the same 

speed of rotation. In this way speed of multiple induction motor is coupled. 

3. System Block Diagram: 

3.1 Block Diagram 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.1. Block representation of proposed configuration 

 

3.2 DescriptionOf Block Diagram 

Microcontroller 

The controller atmega16 is the main part of this project. It controls all the functions. In mega 

avr category of avr family, atmega16 lies and atmega16 is a 40-pin ic. In the family of 

reduced instruction set computer (risc), lies avr, a 8-bit microcontroller. The instruction set 

of the computer in risc architecture are not only lesser in number but also simpler and faster 

in operation. 
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Power Supply 

We get a desired dc voltage to run the other circuits from a circuit known as power supply.  

The other components of our circuit require 5v dc but the voltage we get from the main line 

is 230v ac. To get 12v ac, a step-down transformer is used. 12v ac is later converted to 12v 

dc using a rectifier. Some ripples are present in the output of the rectifier. It is called as 

pulsating dc as it is a dc signal. To remove the ripples and obtain smooth dc, power filter 

circuits are used. Here a capacitor is also used. The 12v dc is rated down to 5v using a 

positive voltage regulator chip 7805. Thus a fixed dc voltage of 5v is obtained. 

Keypad 

A keypad is a set of buttons arranged in a block or "pad" which usually bear digits, symbols 

and usually a complete set of alphabetical letters.The function of the microcontroller is to 

scan the keyboard continuously to identify the key pressed. To identify the pressed key, 

microcontroller grounds all rows by providing 0 to the output latch, and then it reads the 

columns. If the data read from columns is d3 – d0 = 1111, no key has been pressed and the 

process continues till key press is identify. If one of the column bits has a 0, this means that a 

key press has pressed. 

Optocoupler 

Optocoupler is a device that uses a short optical transmission path to transfer a signal 

between a transmitter and a receiver, while keeping them electrically disjunct since the signal 

travel from electrical signal to light signal back to an electrical signal, the electrical contact 

along the path is upset. A common implementation involves a light emitting diode and a 

phototransistor is separated, so that light may pass across a path but electrical current will 

not. 

Traic 

There are so many situations where signals and data need to be transferred from one 

subsystem to another within a piece of electronics equipment, or from one piece of 

equipment to another, without making a direct electrical connection. Often this is because the 

source and destination are at very unlike voltage , like a microprocessor which is operating 

from 5volts dc but being used to control a triac which is switching 24ovolt ac. In this type 
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ofsituations the link between the two must be an isolated one, to protect microprocessor from 

overvoltage damage. 

Induction Motor 

Induction motor works on the principle of electromagnetic induction. Speed of rotation of the 

magnetic field in a rotary machine is called synchronous speed, and it depends on the and 

number poles and frequency of the machine. But the induction motor never catches the 

synchronous speed because of losses in induction motor. It always runs at speed less than 

synchronous speed. The rotating magnetic field, produced in the stator will create flux in the 

rotor and hence make the rotor to rotate. 

Encoder 

The 312 (3 power of 12) series of encoders begins a three-word transmission cycle upon 

receipt of a transmission enable (te active high). This cycle will repeat itself as long as the 

transmission enable (te) is active high. Once if the transmission enable falls low, the encoder 

output complete its final cycle and then stop as shown below. 

 

Fig.2 Transmission Timing Of Encoder 

 

 

 

 

 

 

 

 

Fig.3 Demo Circuit Of Encoder 
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Rf transmitter stt-433mhz: 

 

Fig. 4 Image of  RF Transmitter 

About the transmitter: 

 The stt-433 is ideal for remote control applications where low cost and longer range is 

required. 

 The transmitter operates from a (1.5-12) volts supply, making it ideal for battery-powered 

applications. 

 The manufacturing-friendly sip style package and low-cost make the stt-433 suitable for 

high volume applications. 

Decoder 

 The 3^12 decoders are a series of cmoslsi for remote control system applications. They 

are paired with  3^12 series of encoders. 

 For good operation, a pair of decoder/encoder pair with the same number of address and 

data format should be placed. 

 The 3^12 series of decoders receives serial address and data from that series of encoders 

that are transmitted by a carrier using an rf medium. 

 A signal on the din pin then activates the oscillator which in turns decodes the   incoming 

address and data. 

 Then it compare the serial input data twice continuously with its local address. 

 If no any errors or unmatched codes are encountered, the input data codes are decoded 

and then transferred to the output pins. 

 The vt pin also goes high which indicate a valid transmission. That will last till the 

address code is incorrect or no signal has been received. 



 

107 | P a g e  

 The 3^12 decoders are capable of decoding 18 bits of information that consists of n bits 

of address and 12–n bits of data. 

 

Fig.5 Demo Circuit Of Decoders 

The data transmitted is received by the receiver. The received data is taken from the data line 

of the receiver and is given to the decoder .the decoder output is given  to the  

microcontroller and then data is processed according to the algorithm,. 

Rf receiver 

 

Fig.6 Image Of Receiver 

The data is received by the rf receiver from the antenna pin and this data is available on the 

data pins. Two data pins are provided in the receiver module. Thus, this data can be used for 

further applications. 
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4.  Hardware Implementation 

The hardware implementation of “wireless speed coupling of induction motor”  is to design 

such a system which will control in this project we are using pwm technique to control speed 

of induction motor. Key will instruct to controller to about the user requirement. According 

to adc protocol, microcontroller will receive data from user and will instruct opto-coupler to 

switch triac in order to run induction motor using pwm signal. The same pwm signal will be 

passed to encoder and get transmitted to the receiver side for decoding purpose. After 

decoding the signal it will give to the controller, and controller switch the triac again, for the 

same speed of rotation. 

 

Fig.7 Hardware Implementation of Master Induction Motor 

 

Fig.7 Hardware Implementation OfSlave Induction Motor 
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5.  Conclusion 

The designing of a sustainable system to control the speed and the coupling of induction 

motor using wireless technology has been successfully implemented in this paper. Speed is 

controlled using pulse width modulation technique. The coupling of induction motor has 

been easily done using controller and wireless device. This project provides a platform for 

further advancement in the field of industrial use of motors. 
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