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Abstract: As much as road travel has improved lives for the better part it also has proposed many challenges. Along with taking
lives of those if countless people it also has been an economic burden on the country, in India the cost of road travel accidents in
2019 was estimated to be 12 billion USD. Along with loss of lives, serious injuries, damage to public infrastructure and with
huge financial burden on the tax payers it becomes a major in road block in the urbanization of developing countries, a lot of
the steps have been taken by the government regarding this issue including awareness among the general public about using the
safety features present in their respective automobile, avoiding driving under the influence of substances, regulating the
manufacturing standards of automobiles so they can withstand the damage and keep the passengers safe. But these steps are
primary based on the presumption on the reliable decision making of the human driver. A lot more could be achieved by devising
methods for accident prevention that don’t rely on human intervention.

In this project we have devised a system that works automatically using an ATmega328mp microcontroller paired with an
ultrasonic distance sensor that can detect the obstacles facing the automobile and can make a decision to warn the driver and if
ignored can override the control of the human driver.

Keywords: Arduino UNO, HC-SR04, Ultrasound sensor, Obstacle Avoidance, Accident Avoidance.

L. INTRODUCTION

As India progresses towards rapid urbanization and economic development it begins to see a surge in private vehicle ownership and
road travel. However, this has left behind the pace of infrastructure development in India which still needs work from ground up.
This has led to an increase in the road travel accidents across the country, many taking up lives and leaving people permanently
injured. Despite the government intervention, it has been one of the leading causes of death among Indians. A much needed effort
was required from the side of technologists that can apply the concepts from academic research and devise systems that prevent
such accidents. This report explores the use of ATmega328p single chip based microcontroller named Arduino Uno to program and
make use of its functionality of its platform and use ultrasound sensor. This project would be proof of concept for a system that is
much cheaper than other industry alternatives. Due to its design this system is supposed an automated system that would remove the
need for human intervention which obviously has a slower response time as compared a electronics device. As this project would be
very low cost and a scaled down version it could easily be replicated and tested on a variety of different automobiles.

1. LITERATURE REVIEW

[1] Varma, A., Ashwath, A., Verma, A., Bagubali, A. and Krishnan, K.V proposed a robot capable of avoiding obstacles using
Arduino UNO and Ultrasonic sensors, they’ve shown in their research using L298D motor drive IC that their robot is capable of
using the concept of sonar is able to change the direction by redirecting power to their different motors of their axles. Their robot
also took influences from multidirectional sensors that allowed it avoid obstacles in all directions.

[2] Madhu, Dr. Karthik Koti and K Surabhi propose a new system in which the user driving the vehicle will be registered to an
android application running on a smartphone. That application will be connected to microcontroller through Bluetooth module
which when the user has turned on that application will continuously monitor the system. Thus, this new system is designed to solve
the problem where drivers may not be able to brake manually exactly at the required time.

1. COMPONENTS
To solve the problem of accident avoidance we needed a sensor, particularly a HC-SR04 sensor which is used as an ultrasonic
sensor that could actually perceive the threat in front of the automobile, which it would then transmit to the Arduino microcontroller
which used the instructions written in a modified C++ and based on the case of the scenario it would raise alerts to the driver if
ignored it would eventually take over the control and avoid the collision with another automobile.
HCSR04 Module-This is a C++ library used by the Arduino microcontroller to connect and operate the HCSR04 ultrasonic sensor.
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Arduino IDE-The project use Arduino IDE to program the microcontroller, it offers a vast array of libraries coded in a modified
version of C++.

Piezoelectric Buzzer- This buzzer is used to give indication to the user about upcoming obstacles and switching of the different
stages of the system.

LED-Light Emitting Diodes are being used to give visual indication to the user about the different stages and keep them aware.
Arduino Uno Microcontroller-Arduino Uno was chosen to control the systems functions because of its flexible, low cost and low
power consumption design. It is based on an ATmega328p single chip microcontroller.

Voltage  16MHz
regulator  crystal

microcantroller 1C/USB contraller

7 to 12VDC input A
2.1mm x 5.5mm USE-B port
Male center positive to computer

Reset button

ICSP for
USB interface

(12€) SCL - Serial clock
(12C) SDA - Serial data
Pin-13 LED

Not cannected

1/0 Reference voltage
Reset

3.3V Output

5V Output

Ground

Ground

(SPI) SCK - Serial clock
(SPI) MISO - Master-in, slave-out
(SPI) MOSI - Master-out, slave-in
(SPI) SS - Slave select

Note: Pins dencted with "~
Input voltage are PWM supported
Analog pin 0
Analog pin 1
Interrupt 1
Interrupt 2
™D

RXD

Analog pin 2
Analog pin 3
(12€) SDA
(12c) scL

ATmega3z8

microcontroller IC RESET
SCK

Mi1so

1CSP for
ATmega3zs

Fig. 1. Pin diagram of the Arduino Uno microcontroller

Microcontroller ATmega328
Clock Speed 16MHz
Operating Voltage 5V
Maximum supply Voltage (not recommended) | 20V
Supply Voltage (recommended) 7-12V
Analog Input Pins 6
Digital Input/Output Pins 14
DC Current per Input/Output Pin 40mA
DC Current in 3.3V Pin S50mA
SRAM 2KB
EEPROM KB
Flash Memory 32KB of which 0.5KB
used by boot loader

Fig. 2. Specifications of the ATmega328 Microcontroller

DC Motor-A DC motor is used in place of a car’s engine as this is a scaled down version. That’ll get the signal from microcontroller
to either stop or let it continue.

HC-SR04-This is an ultrasound sensor that sends out a pulse and receives it back after it hits some object in front of it to get
ranging. It can be paired with the Arduino microcontroller and programmed using it module to get ranging data.

Fig. 3. Ultrasonic Sensor
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Operating voltage S5V DC

Current 15 mA
Frequency 40 kHz
Measurement range 2cm - 400cm
Resolution 0.3cm
Measuring angle 30 degrees
Trigger Input Signal 10us TTL pulse
Dimensions 45%20%15mm

Fig. 4. Specification of Ultrasonic sensor.

V. CONSTRUCTION

Here the ultrasonic sensor used has four pins VCC, GND, TRIG AND ECHO. The VCC pin is used to power the sensor, usually
with +5V supply so it’ll be connected to the 5V pin of the Arduino Uno board. GND pin is used for grounding of the sensor so that
will be connected to GND pin present in the Arduino. TRIG short for trigger is a pin used for input to start measurement by
transmitting burst eight ultrasonic pulses at 40kHz by keeping this pin in HIGH state for 10us, these eight pulses help receiver in
distinguishing the signal from the noise of surrounding, so this pin is connected to one of the 1/O pins of Arduino for our project
we’ll use 8" pin. ECHO pin is an output pin, it goes HIGH state for a particular time period which is equivalent to the duration of
time the wave to returns back to the sensor and it’ll be connected to another 1/O pin of Arduino we’ll use 9" pin. LEDs have two
pins a longer Anode and the Shorter Cathode. Green LEDs anode will be connected to the 10™ pin of Arduino and the cathode will
be connected to the GND pin of the Arduino. Similarly Yellow LEDs cathode to the 11" pin and the cathode to the GND pin of
Arduino. And finally Red LEDs anode to the 12" pin and cathode to the GND pin of Arduino as well. Piezo buzzers positive
terminal will be connected to the 13" 1/0 pin of the Arduino and the negative terminal to the GND pin of Arduino. DC motor
having two terminals, one of them will be connected to 1% 1/0 pin of Arduino and the other to GND pin of Arduino.

V. METHADOLOGY
This system is designed to make notice of aobjects right in front of the body of the vehicle through its sensors. The HC-SR04
ultrasonic sensor sends out a burst of 8 pulses of 40 kHz each that propagates further until it hits an object or else it comes back.
When the said wave comes back without a delay it doesn’t send out a signal to the microcontroller but if the opposite happens then
the controller gets the signal and then it processes it according to its programmed instructions to make the decision.

ULTRASONIC SENSOR

POWER SUPPLY |:>
4| ARDUINO UNO
MICROCONTROLLER
WARNING BUZZER (:] =>| oemoror

Fig. 5. Block diagram of system

When the vehicle moves it checks it’s vicinity for obstacle, if distance between the Ultrasonic sensor and the obstacle at the front of
vehicle is greater than 100cm then there will be no warning. Green color LED will glow and motor will run, indicating that obstacle
is at a safe distance from the vehicle.

If the distance between the obstacle in front of the ultrasonic sensor is between 100-50cm, then yellow color LED will start
blinking. This indicates the user that Obstacle is approaching. Motor will continue to run.
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If the distance between obstacle and the sensor gets in between 50-20cm, then red color LED will start blinking. In addition to that a
beeping sound is also be heard from the buzzer. Driver would need to respond in this situation. In spite of the warning, the motor
will continue to run.

In the last stage. If the distance between the object gets to less than 20cm, the system will take control over the vehicle from the
human driver and then the motor will automatically stop working, thus preventing an accident with the obstacle.

VI. APPLICATIONS

1) This system can be used to scale up as a low cost model for accident avoidance systems as it uses an open source
microcontroller which increases it’s functionality and cost effectiveness.

2) It doesn’t use human intervention to function and that makes it a more reliable on top of an already present human driver.

3) It can be scaled with other technologies to make it even more functional and featured

4) The proof of concept of this experiment can be replicated easily and can be tested over and over in different conditions.

5) This concept can be used in both autonomous systems and also in manned systems as these concepts are very flexible to be able
to applied on variety of applications

VII. CONCLUSION & FUTURE SCOPE
The proposed system allows an automobile to make use of the sensor and allows the data collected to be processed by a single board
microcontroller which can process that data according to the programmed code and be an aid to a human driver. The suggested
system can be implemented at a low cost. The avoidance system also plays a key role in working without human intervention which
can be an advantage in certain situations and can be a failsafe if in case a timely response isn’t able to come from the human driver,
it can place itself in between the automobile. As this is a low cost proof of concept for the following technology it is crucial to
remember this experiment was conducted by low cost sensors and with equipment of fairly decent margin of error. The following
system can be conjoined with other systems to make a robust and fail safe system with added functionality that was otherwise not
present. Especially Al, a camera connected to a single board computer having the software infrastructure to classify different images
of objects can vastly increase it’s use cases. This system can also be implemented on suburban rail systems that run through high
density areas where the chances of collision with a hard target or in some cases a living soft target are quite high.
Accident avoidance systems are still being researched and a lot of them are in their primitive stages. A lot of research still needs to
be done and for the same. Multiple approaches can also be applied to solve this problem, including the electronic avoidance systems
like radars. But among all artificial intelligence has shown promise Cars are being developed with machine learning algorithms that
are trained with large datasets to train the neural networks in order to fine tune the decision making of the car’s computer. These
systems can be run parallel to the human driver as a convenient aid.
Whereas work on the polar opposite approach has been taking place with developing systems that completely remove the need for
human drivers as they are more prone in making mistakes. Work on self driving cars has been promising, as these systems are
putting forward the argument on letting the computer take over the controls and let it do the decision making regarding the cars
controls.
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