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Abstract - One of the popular programmable boards, Arduino is known for open source electronics platform based easy to 
use hardware and software. Over the years Arduino has been brain of thousands of projects. Robotics is one of the branch 
that emerging with lot of challenges and applications. This paper proposes robotic vehicle that has an intelligence built in it 
such that it directs itself whenever an obstacle comes in its path. It is a robot vehicle that works on Arduino Microcontroller 
and employs three ultrasonic distance sensors. The hardware used in this project is widely available and inexpensive which 
makes the robot easily replicable. 
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I. INTRODUCTION 
 
Robotics is generally a combination of computational 
intelligence and physical machines (motors) and can 
perform task automatically or signals. Robot has 
sufficient intelligence to cover the maximum area of 
provided space. Autonomous Intelligent Robots are 
robots that can perform desired tasks in unstructured 
environments without continuous human guidance. 
The obstacle detection is primary requirement of this 
autonomous robot [1]. The robot gets the information 
from surrounding area through mounted sensors on 
the robot. This work of developed an obstacle 
avoiding robot which can move without any collision 
by sensing obstacles on its course with the help of 
ultrasonic distance sensors. Robots guided with this 
technology can be put into diversified uses, e.g., 
surveying, landscapes, driverless vehicles, 
autonomous cleaning, automated lawn mower and 
supervising robot in industries. The robot developed 
in this project uses ultrasonic sensors to detect 
obstacles in real time and requires no path planning. 
Its processing unit is based on the Arduino platform. 
 
II. DESIGN and IMPLEMENTATION 
 
The ultrasonic sensor has 4 pins: Vcc, Trig, Echo and 
Gnd. Vcc and Gnd .Trigger and Echo are digital and 
Vcc and Gnd are analog pins. Trig is connected to pin 
12 and Echo is connected to pin 13 of the Arduino. 
+5V supply provided to Vcc . 
Arduino is the main processing unit of the robot. Out 
of the 14 available digital I/O pins, 6 pins are used as 
analog pins. 
Motors are powered by the motor driver L293D, it 
gets power from the Arduino.  They are connected to 
pins 9 and 8 of Arduino respectively. 
Similarly, for second motor pins are connected to 
Pins 4 and 3 of Arduino. 
Motor Driver boards are available with on – board 5V 
voltage regulator. Since there are two motors for a 

robot (etc) it is ensured that the polarity of the motors 
is the same on both inputs. 
Connect Arduino GND to pin 5 on the module as well 
to complete the circuit. 
 
III. WORKING 
 
The sense for the object is done by one of the best 
technique, Ultrasonic Sensor. The basic principle 
behind the working of ultrasonic sensor is as an 
external trigger signal, the Trig pin on ultrasonic 
sensor is made logic high for at least 8 to 10μs. A 
sonic burst from the transmitter module is sent. This 
consists of pulses of 30-40 KHz. 
The ultrasonic sensor is mostly used for distance 
measurement application as the signals return back 
after hitting a surface and the receiver detects this 
signal. The ultrasonic sensor consists of a multi 
vibrator, which fixed at its base. The multi vibrator is 
combination of a resonator and vibrator. The 
ultrasonic waves generated by the vibration are 
delivers to the resonator. In this case the Echo pin is 
high from the time of sending the signal and 
receiving it. This time can be converted to distance 
using appropriate calculations. The basic block 
diagram is shown as follows: 

 
The obstacle avoidance robotic vehicle uses 
ultrasonic sensors for its movements. A 
microcontroller of 8051 family is used to achieve the 
desired operation. The motors are connected through 
motor driver IC microcontroller. 
The ultrasonic sensor is attached in front of the robot. 
Whenever the robot is going on the desired path the 
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ultrasonic sensor transmits the ultrasonic waves 
continuously from its sensor head. Whenever an 
obstacle comes ahead of it the ultrasonic waves are 
reflected back from an object and that information is 
passed to the microcontroller. The microcontroller 
controls the motors left, right, back, front based on 
ultrasonic signals. In order to control the speed of 
each motor pulse width modulation is used 
(PWM).[2-4] 
 
IV. METHODOLOGY 
 
Microcontroller: ATmega328P Microcontroller 
based prototyping board. It is an open source 
electronic prototyping platform that can be used with 
various sensors and actuators. ATmega328P has 14 
digital I/O pins out of which 6 pins can be provided 
to PWM output. 
Ultrasonic Sensor: It is an Ultrasonic Range Finder 
Sensor. It is a non-contact based distance 
measurement system and can measure distance of 
2cm to 4m. 
Motor Driver: Motor drivers take a low current 
control signal but provide a higher current signal, 
thus acting as a current amplifier. The higher current 
signal drives the motors. L293D is a motor driver that 
allows direct current (DC) motor to drive on either 
direction. 
 
V.  ADVANTAGES & APPLICATION: 
 
5.1 ADVANTAGES: 
 It can be used as a movable Surveillance System. 
 It consists of a simple hardware platform. 
 It can be controlled remotely. 
 It does not require Man Power. 
 It can be used for critical application like flood, 

bomb disposal, Fire, Terrorist attack, Earth 
quake, Spying. 

 
5.2  DRAWBACKS OF EXISTING SYSTEM 
 It is use for short distance only. 

 It is not in human control. 
 It is not recommended to keep the range very 

long because this would cause the robot to keep 
moving forward and backward as it senses 
obstacle, even far away from it. 

 
5.3 APPLICATIONS: 
 By doing extra things, it can be used in army 

application. 
 Automatic change over’s of traffic signals. 
 Intruder alarm system. 
 Counting instruments access switches parking 

meters. 
 can be used for household work like automatic 

vacuum cleaning 
 Can be used in almost all mobile robot 

navigation systems.[5-6] 
CONCLUSION 
 
The above Arduino controller and ultrasonic sensor 
were studied,  and with the help of it a robotic vehicle 
which moves in different directions like Forward, 
Backward, Left, and Right when input is given to it 
can be made.The goal of our work  is to create a 
autonomous robot which intelligently detects the 
obstacle in his path and navigate according to the 
actions that we set for it. 
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