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ABSTRACT 

 

 DC Motor plays an essential role in research and investigates due to their easiness and low cost.  The 

key role of the paper is to control the speed of a DC motor can be observed by using LabVIEW without any 

difficult circuits or costly sensors. It is connected with computer by using interface with LabVIEW installed in it. 

This project mainly deals with the approach of monitoring the speed of the dc motor by using the technique of 

auto-tuning PID controller and pulse width modulation (PWM). PWM signals can be produced as a digital 

signal, using counters or digital output line, an arbitrary waveform generator.Strategy of controller by relating 

several methods in evaluating controlled considerations to tune parameter in order to acquire the best process 

reaction.  The duty cycle discrepancy of the signal effectsthe change in speed of the motor. Auto-tuning PID 

control is comprehensively established control algorithm that is commonly used in industries. Auto-tuning PID 

controller in LabVIEW is used for the determination of governing the speed of the essential dc motor. LabVIEW 

is a graphical programming language. Lab VIEW offers the litheness of integration of data acquisition 

software/hardware with the process control application software for computerized test and measurement 

applications. 
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I. INTRODUCTION 

 

The process of controlling the Speed is to alter the drive speed to a value purposefully to accomplish 

the definite work process. DC motor is a type of motor which finds a number of applications. Controlling its 

speed at a specific value is a challenging procedure. For such speed control method you need to have definite 

complex circuits. This paper delivers you an eventual of way of governing the circuit without any complex 

circuits and control algorithms. Usually, speed control is completed using pulse width modulation (PWM) 

method. PWM method consists of altering the duty cycle of the feedback (i.e.) fluctuating the ON time and the 

OFF time of the input. In cooperation of open loop and closed loop control has been worked out in this paper. In 

the first intention, the open loop control system have no feedback is reserved while in a closed loop system, the 

ripple current is engaged as a feedback. A PID controller is used in a closed loop system. PID controller is the 

most frequently used, competent and simplest regulatory algorithm. They accomplish three basic operations 

depending upon the error set point-process variable is acquired. They are comparative, fundamental and 

imitative. When an error is created, the controller creates an output depending upon the error so as to decrease 

the error and reach the set point. 

 

Virtual instrument is one of the instrument systems of the computer. The system is based on the 

computer comprising a lot of hardware equipment and the customer enterprise the virtual panel and technique to 

accomplish the testing and monitoring goal. In current existences, virtual instrument knowledge has been 

smeared comprehensively in various fields, such as industrial control, communication, automation electric 
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power and electronic and industrial production. DC motors have been prevalent in the industry control part for a 

long time, since they have many worthy features, for example: high start torque distinctive, high response 

performance, tranquil to be linear control etc. There are different control methodologies which depend on the 

altered performance of motors. The elementary property of DC motor is that speed can be accustomed by 

changing the terminal voltage. Tweaking of PID considerations must be complete to get the ideal response. This 

paper is to project PID controller to manage and govern the promptness reaction of the DC motor with the 

simulated mechanism graphic observing software LabVIEW and also defines a simulation that comprises 

planning, constructing, and representing a regulatory control system. There are many algorithms/methods 

recommended in works for tweaking of PID controller such as Progression response curve, Ziegler Nichols 

method, Tyreus and Luyben. Lab-VIEW is the graphical growth environment for generating malleable and 

accessible test, measurement, and control applications promptly and at negligible cost. 

 

2. RELATED WORK 
 

Priyanka Rajput proposed A Study of Speed Control of PMDC Motor Using Auto-tuning of PID Controller 

through Lab VIEW. This paper presents a method of controlling the speed of PMDC motor with the auto 

tuning of parameters of the PIDcontroller for the purpose of on-line speed control and also presents a model of 

the closed loop system through LabVIEW. Currently, the Proportional-Integral-Derivative (PID) algorithmis the 

most common control algorithm used in industry. The designed auto tuning PID controller provides minimum 

steady state error and gives better performance compared to the manual tuning PID controller. 

 

Salim et.al proposed LabVIEW Based DC Motor and Temperature Control Using PID Controller. In this 

paper, an effort is made to control the speed of the DC motor and figure out the design process of a PID 

temperature controlling system of the electromagnetic oven using LabVIEW software. By LabVIEW-aided PID 

controller, the parameters are adjusted to control the motor speed and to control the temperature of 

Electromagnetic oven. Design of controller by applying several methods in analyzing controlled parameters to 

tune parameter in order to obtain the best process response. 

 

Rinkusinghal et.al proposed Design of fractional order PID controller for speed control of DC motor. 

Conventional PID controller is one of the most widely used controllers in industry, but the recent advancement 

in fractional calculus has introduced applications of fractional order calculus in control theory. One of the prime 

applications of fractional calculus is fractional order PID controller and it has received a considerable attention 

in academic studies and in industrial applications. Fractional order PID controller is an advancement of classical 

integer order PID controller. This research paper, studies the control aspect of fractional order controller in 

speed control of DC motor. A comparative study of classical PID controller and fractional order PID controller 

has been performed. 

 

Meghajaiswal et.al proposed Speed Control of DC Motor Using Genetic Algorithm Based PID Controller. 

The tuning aspect of proportional–integral-derivative (PID) controllers is a challenge for researchers and plant 

operators. This paper proposes the tuning of PID controller of a DC motor using genetic Algorithm .Genetic 

algorithm is a soft computing technique which is used for optimization of PID parameters. The Algorithm 

functions on three basic genetic operators of selection, crossover and mutation. Based on the types of these 

operators GA has many variants like Real coded GA, Binary coded GA, These parameters have a great 

influence on the stability and performance of the control system. This Paper focuses the Binary coded GA & 

finds the value of crossover, mutation of PID controller. 

 

PratapVikhe et.al proposed Real Time DC Motor Speed Control using PID Controller in Lab VIEW. The 

proportional integral derivative (PID) controller is the most common form of feedback used in the control 

systems. It can be used for various Industrial applications. One of the applications used here is to control the 

speed of the DC motor. Controlling the speed of a DC motors is very important as any small change can lead to 

instability of the closed loop system. The aim of this paper is to show how DC motor can be controlled by using 
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a PID controller in LabVIEW. The speed of the dc motor will be sensed by using the tachometer. Tachometer is 

a sensor which measures the revolutions. From tachometer, the output is sent back to the PID Controller in 

LabVIEW via Arduino board. PID Controller compares the actual speed of the DC motor with the set speed. If 

its speed is not same, PID Controller will try to minimize the error and bring the motor to the set point value. 

 

3. PROPOSED SYSTEM 

 

 Speed of DC motor is usually detected with the support of a tachometer. The standard speed control 

techniques working are flux control method, framework control technique and voltage control method. However 

traditional methods of governing the speed of the dc motor is existent, monitoring the speed using LabVIEW 

creates it very simple as it involves no difficult circuitry. The unit of the proposed system is demonstrated as 

follows as:  
 

OPEN LOOP CONTROL SYSTEM 
 

An open-loop controller, also called a non-feedback controller, is a type of controller that calculates its 

input into a system using only the current state and its model of the system.The duty cycle is given as the input 

to the system. The motor runs at a speed depending upon the duty cycle given as the input. The one of the digital 

output of the DAQ associate is associated to the motor driver circuit and is continuously assumed as true so as to 

support the motor. Square wave with the indicated duty cycle is produced in LabVIEW surroundings and is 

given to the DAQ assistant. The analog output pin of the DAQ is linked to the motor driver circuit. The motor 

ripple current is engaged as the output by given suitable rate and the number of illustrations. 
 

 
Fig. 1: Open loop control system 

 

 

MOTOR DRIVER CIRCUIT 

 

Motor driven circuit is a high voltage, high current dual full-bridge driver planned to admit typical TTL 

logic levels and determine inductive loads such as relays, solenoids, DC and stepper motors. Its mechanism 

works mainly based on the concept of H-Bridge. H-bridge is a circuit which permits current to be winged in 

both the directions. Two facilitate inputs are delivered to empower or restrict the device independently of the 

input signals. An additional supply input is provided so that the logic works at a lower voltage. 
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Fig.3: L298 motor driver circuit

4. CONTROLLING THE SPEED OF THE DC MOTOR  

 

This process as the name specifies uses a feedback for governing the speed of the motor (i.e.) closed 

loop control system is used. PID controllers are used from the control and simulation tool module to control the 

gain proportion. The PID algorithms are used to regulate the achievement of the plant based on numerous 

features of the system. The ripple current measured is used as the feedback element in the system. The main use 

of measuring the ripple current is to elude the used of speed sensors for the motor. Capacitive type tachometer 

and encoders when used are cost wise not efficient. To evade this limitation the ripple current is dignified and it 

is assumed as the feedback to the system. Other possibilities are frequency can also be used for providing the 

feedback. 

 

 
Fig.5: Functional Block Diagram of Closed Loop Speed Control System of DC Motor 

 

OVERALL PROCESS 

 

 The connections are given as per the circuit diagram shown below. A resistor is attached between the 

output voltage pins and ground. The resistor is used to yield the ripple current of a motor. The motor driver 

circuit is agreed an external power supply for its functioning and My DAQ is associated to the PC via USB 

cable. Interfacing of my DAQ with computer necessitates only a USB cable. 

 

 
 

Fig.4: The overall setup of the proposed system 
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In this control arrangement, the anticipated current must be given as the set point. Here the duty cycle need not 

be attuned manually. As the set point is specified and the PID gains are familiar to a nominal value, the 

feedback current develops almost equal to the set point and the motor runs with a duty cycle that has been 

spontaneously adjusted. The model output has been showed below. 

 

 
Fig.5: Model Simulation Output 

 

CONCLUSION 

 

 The method of monitoring the DC motor functions to be a cost efficient meanwhile no speed sensors 

are used in this method. DC motor is controlled with the assistance of LabVIEW for data acquisition and 

generation resolutions. The simulated instrument creates data evaluating more precise by reducing the 

computing time considerably. In its place of sensors, ripple current is used for speed control process. The speed 

control process is accomplished both by open and closed loop arrangements. The use of PID controller in 

LabVIEW also supports in regulating the speed of the motor more precisely and proficiently. Simulation result 

with LabVIEW demonstrates that PID controller can be the best choice for both command resulting control and 

disturbance rejection control. The output of the System confirms the fast rise time, fast setting time as well as 

fast improving time. 
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