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ABSTRACT 

This paper deals with design of the real time control 

system for controlling unmanned vehicle. The object of 

the real time control system reduces operating time of 

system and controls the system precisely. Inreal time 

environment, Unmanned vehicle system consists of 

navigation system, object detecting system, and Missile 

control system. The Host PC used for monitoring and 

development system. The Ultrasonic sensors mounted 

on DC Servo motor for object detection of vehicle and 

surveillance of 180 degreesand Laser diode mounted 

on DC Servo motor for Missile control system. In this 

research, we propose design of the real time control 

system for Navigation, Ranging and Destruction of any 

object.The mode of controlling the robot here is the 

keyboard control mode and RF mode. The RF mode is 

used as the secondary control of Vehicle directions. 

Theon board computer NI myRIO based system is used 

in this research. TheNI myRIO system receives 

command from command center control for controlling 

the motors. PID control algorithm is used for the speed 

control system of Vehicle and PI control algorithm is 

used for Target control system. 

. 

Keywords: LabVIEW, Real time control system, 

vehicle control, Unmanned vehicle. myRIO 

 

1.INTRODUCTION 

The Unmanned vehicle which is capable to operate 

without any presence of human in the ground vehicle, 

but the overall control of the vehicle will be in the 

hands of the operator through wireless medium from 

the operator base station and also by using remote 

control. The vehicle is mounted with Ultrasonic 

Transducer to gather information from the environment 

and at the same point it also displays on the computer 

screen in the form of graphs, images, numerical and 

digital values etc...at the base station, further the 

operator will take decision for the vehicle’s position, 

based upon the analysis of the data information on the 

screen. Here, two modes namely RF control mode and 

Keyboard control mode are being used to control the 

robot. 

 RF Control mode: In this mode, simple 

Arduino based RF controlled robot can be 

driven remotely. This robot can be built very 

quickly on a small budget. The RF remote 

control provides the advantage of a good 

controlling range (up to 100 meters with 

suitable antennae) besides being 

omnidirectional. 

 Keyboard control mode: In this mode, keypad 

is referred as skin / body (feel) for the 

controlling system and with the help of 

software support provides navigation 

commands based on processing the key 

pressed by the operator. 

The Navigation control is made using PID. The 

advancing position based on known or estimated speed 

over elapsed time. When an over/under PWM is 

detected, the feedback analog signal is fed to input of 

the PID controller which compares the feedback value 

with set point to generate the error signal which is 

processed by PID controller to set the PWM value to 

compensate the error.The secondary Navigation using 

RF control is made without PID control. The remote 

button is used for driving the Robot. The controls of 

RF mode are forward, backward, right and left. The 

secondary navigation can be used when the Unmanned 
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vehicle needs immediate driving control. When an 

object is detected by Ultrasonic sensor, LabVIEW 

determined the particular angle of object in the servo 

motor is mounted with sensor. This angle is made as 

the set point for the other DC servo motor using PI 

control to guide the Laser to that precise of the object 

and targeted at the detected object.  Therefore, an 

efficient solution is made for object detection and 

Missile control system. The objectives are to achieve 

control of system precisely in the real time 

environment in less operating time using controller and 

LabVIEW based control system. 

2.METHODOLOGY 

2.1Block diagram 

The below figure 1 shows the block diagram of 

unmanned vehicle robot. Divided into two parts, upper 

part is the base station and lower part is remote 

vehicle. The Host PC acts as the command centre for 

the Unmanned Vehicle. The communication for the 

primary control will be WIFI, communication for the 

secondary control will be through RF (Radio 

Frequency). 

2.1.1Lower Division of Unmanned Robot 

        The lowerdivision of block diagram is the remote 

vehicle blocks, which are controlled by myRIO 

controller. The heart of the entire system is myRIO. It 

is interfaced with the Ultrasonic sensors and actuators 

as shown in Block diagram. 

The input modules are Ultrasonic sensor, interfaced to 

myRIO and the output module H-Bridge, powers the 

DC gear motors. The Ultrasonic Transducer analog 

output which is input to the myRIO is converted into 

distance before sending it to base station. Sensor has 

maximum distance tracking of 300 cm is being 

mounted on dc servo motor1 shaft which can sweep 

Ultrasonic sensor to 0-180’ in the yaw plan to cover 

the surrounding. 

WIFI serves as communication medium between base 

station and myRIO controller mounted on the robot 

vehicle and RF module is used to control the 

navigation of the Robot. 

 

2.1.2 Upper Division–Base Station 

The upper division of the block diagram is the base 

station, where the feedback information such as current 

status and orientation of the vehicle is displayed in 

graphical form as well as in digital and analog readings 

on computer screen, with the help of this information 

on the screen, further the operator will make decisions 

for navigation.

 

Fig 1: Block diagram 

The command input by the operator in two different 

modes, one is with RF control which has a simple 

remote to control the motor drivers, another way is 

through keyboard-controlledmode, here the commands 

are with the help of accessories - keypad and mouse. 

 

3. ALGORITHM AND FLOW CHART 

The figure 2 shows the flow diagram of signals flow 

from base station control to unmanned vehicle robot 

for navigation control. At the base station the 

commands are given either in RF mode or keyboard. 

The commands are encoded as Left, Right, Forward, 

and Backward. These encoded signals are sent to UGV 

through WI-FI. The controller will be continuously 

monitoring for the command signals serially in the 

UGV. The signal received are in encoded form, which 

are decoded into usable form to perform equivalent 

function as left, right, forward, backward, stop to 

execute the program. The respective pins are active 

low and made high to perform the movement 

operations. 
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Fig 2: Flow chart of Navigation control 

 

 

 

Fig 3: Flow chart of Missile control system 

The Figure 3 shows the flow chart of missile control 

system. The Missile control system has Laser diode 

mounted on DC servo motor. It targets on the object 

detected by Ultrasonic sensor. The distance measure 

from the Ultrasonic sensor is measured in Centimetres 

and Inches. The Ultrasonic sensor works by 

transmitting an ultrasonic burst and it provides an 

output pulse that is assigned to the time required for 

the burst echo to return to the sensor. By measuring the 

echo pulse width, the distance to target can easily be 

calculated. Technical characteristics Range is 2 cm to 3 

m (0.8 in to 3.3 yd).In LabVIEW designed with Range 

of 2cm to 100cm. Beyond or below which the readings 

are taken as false values. If the object detected by the 

sensor within the range of 2cm to 100cm is considered 

as true values. Servomotor is used for sweep control 

which is mounted with Ultrasonic Sensor for Object 

detection which moves the Ultrasonic sensor from 0-

180 degrees and 180-0 degrees.The PWM duty cycle 

of servo motor is given with values 1 and -1, the step 

angle give here is 10 which means the object detected 

by Ultrasonic sensor has the efficiency of 10degrees. 

When the Object is detected by Ultrasonic sensor 

within the specified range, the corresponding angle of 

Servo motor with Ultrasonic sensor is noted and these 

data is given to Missile control system. This 

Corresponding angle of Object detected is made as a 

set point for Servo motor for Missile system. The 

PWM unit of Servo motor is given to the PI tuning. 

The PI control tries to bring the servo motor to the Set 

point data which gives the accurate angle of the object 

detected. 

4.RESULT AND CONCLUSION 

 
Fig4: Hardware implementation 

The above figure 4 shows the mounting of Servo motor 

with Ultrasonic sensor and Servo motor with Laser 

diode. The servo motors should be placed in such a 

way that the origin of Servo motor for object detection 

is vertically same as Servo motor of Missile system. 

When the Object is detected it is targeted by Laser. 

 

The below figure 5 shows the graph of Object 

detection system. The amplitude refers to the angle of 

object detected with reference to time. The sweep 

control of servo motor which is mounted with 
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Ultrasonic sensor sweeps up to 180 degrees. 

 
Fig 5: Graph of Object detection system 

 

The below figure 6 shows the graph of Missile control 

system. Depending of the fig 5, the set point of missile 

control system is given. The servo motor in the Missile 

system is positioned precisely to the angle of object by 

tuning in PI control. 

Fig 6: Graph of Missile Control system 

 

The graph is of Amplitude with reference to time. The 

Amplitude is the PWM input of Missile system servo 

motor. 

The Figure 7 represents the Navigation control using 

PID. The advancing position based on known or 

estimated speed over elapsed time. When an 

over/under PWM is detected, the feedback analog 

signal is fed to input of the PID controller which 

compares the feedback value with set point to generate 

the error signal which is processed by PID controller to 

set the PWM value to compensate the error.

 

Fig 7: Graph on Output response of DC motor 

5.CONCLUSION 

The Real time control system for controlling 

Unmanned vehicle is built successfully. The code has 

been built in LabVIEW, Arduino and NI myRIO as a 

controller. The control algorithm is successfully 

applied for Navigation system, Object detection system 

and Missile control system. 
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