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Abstract 

A DC motor is a one class of rotary electrical machines which converts direct electrical power to mechanical power. Commonly 

DC motors have some internal mechanism, either electronic or electromechanical to change the direction of current flows in part 

of the motor. This paper describes that interfacing of DC motor with NI-LabVIEW with the help of NI-myRIO which has inbuilt 

Analog and Digital signal ports which provide voltage and current to excite the circuit. To excite the DC circuit relay is used. Relay 

circuits require 3.3V signal from NI-MYRIO to get 9V supply. To run the motor we require 15V dc supply. Based upon the enum 

input the motor is to get triggered and controlled by interfaced with NI-myRIO and Personal Computer with LabVIEW 2014.   
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________________________________________________________________________________________________________ 

I. INTRODUCTION  

DC motors were the first type widely used, because they able to power from existing direct current lighting power distribution 

systems. Speed of DC motor can be vary from wide range either a supply voltage or by changing the strength of current in its field 

winding. Basically DC motor depends on fact that unlike magnetic poles attract each other. A simple DC motor naturally has a 

fixed set of magnets in a stator and an armature with ending on a commutator. Majorly the DC motor consists of two parts namely 

i) Stator, which is static part that houses the field windings and receives the supply. ii) Rotor which is the rotating part that gives 

mechanical rotations. It has a magnetic frame (i.e. Yoke of DC motor) made with cast iron or steel and it forms the static part of 

the rotor. The magnetic poles of DC motor are structures fitted with inner wall of yoke along with screws. Magnetic poles comprises 

into two parts namely i) pole core ii) pole shoe. Pole core is a small cross sectional area and its function is to hold the pole shoe 

whereas Pole shoe is a large cross sectional area that is used for to reduce reluctance. The field winding of DC motor are constructed 

with copper wires wound over the slots of pole shoes in such a manner that when field current flows it, then adjacent poles have 

opposite polarity are generated. Commutator, which is important part of DC motor. It looks like a cylindrical structure made with 

copper segments. The purpose of Commutator is to convert alternating current to direct current. 

The ultimate aim of virtual instrumentation is modification from conventional hardware to software centered system that use 

the computing efficiency and presentation. Though the PC and assimilated circuit technology makes the system becomes less cost 

and enhanced the future scope. 

Laboratory Virtual Instrument Engineering Workbench (LabVIEW) is a system design platform that are developed by National 

Instruments. Basically it comes up with “G” programming and initially developed by Apple Macintosh in 1986.LabVIEW is 

universally created for data acquisition, industrial automation and robotics. NI-myRIO is one of the hardware instruments that 

developed by National Instruments. NI myRIO provides the powerful hardware and software technology required for learners to 

comprehensive significant projects in a single term while being guaranteed that they are learning on an instrument that formulates 

them for their careers as skilled engineers. 

II. BLOCK DIAGRAM 

 
Fig. 1: General Block Diagram 
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The general block diagram is shown in Figure 1.  Based on enum input from the user the DC motor is controlled. We cannot run 

the motor directly by using NI-myRIO, because the output current of NI-myRIO is very low, so that we designed relay circuit to 

run the motor. The relay circuit is triggered with 3.3V dc. To turn the relay circuit we need 9V dc supply. In this relay circuit we 

are using 2-Double contact relay and 2-single contact relay. Relay circuit input is given to NI-myRIO of Digital I/O ports. With 

the help of relay circuit and NI-myRIO, the programming is developed in LabVIEW to run or control the motor. 

III. OVERALL SETUP 

 
Fig. 2: Setup 

The Figure 2. shows that overall setup of the project.  
In this paper the following are used that are listed below: 

 Battery 12v 

 NI-myRIO 

 Relay circuit with connecting wires. 

 PC with NI-LabVIEW 2014 

To control the motor by using either computer or any method. In recent times computer is used to control the motor with some 

software installed in it. E.g. LabVIEW, Arduino etc., in this article the motor is controlled by computer with LabVIEW is installed 

(i.e.-LabVIEW 2014).In this version it has a more additional features and advanced technologies such as NI-MYRIO driver 

software, Robotics toolkit, Vision and motion etc. 

 DC Motor 
To control the motor we are using 12 volt DC motor to provide free motion with load. The principle behind the motor is based on 

electromagnetism which converts electrical energy into mechanical energy [1]. In this article we are using 12 volt 500 RPM. When 

the conductor is placed in an electric field and when excitation is fed to magnets, due to attraction the conductor rotates thus 

produces a mechanical force. 

 NI-myRIO 
The name “RIO” indicates that Reconfigurable Input Output [2]. NI-MYRIO is one the product comes from National Instruments 

which can able to do process of Image Processing programs. NI-MYRIO is built with Xilinx which has an integration of Dual Core 

ARM Cortex A-9 processor and FPGA. It has an on-board accelerometer and power LED, Wi-Fi and it also has Analog inputs, 

Analog Outputs and Digital I/O ports.   

 Relay Circuit 

Since 15V ports of NI-MYRIO are less (i.e. +/-15port only available), it is not enough to drive 12V DC Motor pairs. Hence a 6V 

Relay Circuits with 9V excitation pulse are used to drive the Motors. NI-MYRIO has 4 Ports to produce 5V DC Supply to Relay 

Circuits which can be used to provide 12V from a Battery to a DC Motor. 
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Fig. 3: Relay Circuit 

IV. LABVIEW IMPLEMENTATION 

In LabVIEW they have 3 main parts i) Front panel ii) Block Diagram iii) Icon and Connector Pane. The front panel which is used 

for purpose of displaying and controlling functions whereas block diagram has functions block is used for development of 

programs. Icon and Connector is used for connecting a VI with other VIs and SubVIs. 

 Block Diagram 

As mentioned earlier, block diagram consists of several function palates that is used for programming. The purpose of block 

diagram is to connect controls and indicators with function palates such as structures, arrays, clusters, Data acquisition and Vision 

assistant etc.  

The Block Diagram consists of case structure which is used for adding different cases for the same scenario. In this case we are 

added cases like stop, forward, reverse, and right, left.  

Based upon our requirement we can add more number of cases. If the given case is true means it executes the corresponding 

coding else it executes default case. 

For the above case the motor rotates in a forward motion.At that time output0,output2,output3 goes to high state whereas output1 

goes to low state. 

 
Fig. 4: Simulation Result for Motor Interfacing 

 Front Panel 

Front panel is used for displaying and controlling. In front panel consists of Enum as input. In that Enum we are added the 

conditions like forward, backward, left, right and stop. 

Similarly for the reverse,right,left and stop the output values is tabulated below 
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Table - 1 

Output Values for different conditions 
Condition/Status Output 0 Output 1 Output 2 Output 3 

Stop 0 0 0 0 

Forward 1 0 1 1 

Reverse 0 1 1 1 

Left 1 0 1 0 

Right 1 0 0 1 

An Enum is one type of data type used for sequential numerical value to a user     defined string. Enum can also be used as a 

case selector to provide the user with an easy way of select a case. In this paper we are added five cases like forward, reverse, left, 

right and stop. 

 NI-myRIO Implementation 

With the help of NI-myRIO the relay circuit is triggered with 5V using NI-LabVIEW program. Since we are using Virtual 

Instruments they are easy to deploy the programs. To perform myRIO configuration basic is known and it can be configure via 

USB or Wireless. 

To interface NI-myRIO with PC either by USB or wireless. After connecting NI-myRIO with PC configure the Digital I/O ports. 

In NI-myRIO totally 40 Digital I/O ports which can be split into 3 channels namely channel A, channel B, channel C. 

 
Fig. 5: NI-myRIO Configuration 

V. RESULT AND CONCLUSION 

The running capability of DC motor is controlled based on Enum (i.e. Input) and there is a delay of 100ms for change of another 

response. The time delay is used because to transfer of control pulse from PC to Motor through NI-MYRIO and Relay Circuit. 
NI-myRIO, which is embedded with Analog I/O ports and Digital I/O ports to provide necessary voltage and current to drive 

the motor. Hence relay circuits requires 5V signal that is get from NI-myRIO to provide 12 volt input for DC Motor. With the help 

of NI-myRIO that is interfaced with motor and installed LabVIEW 2014 to control the DC motor. 
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