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ABSTRACT

The importance of the road infrastructure for the society could be compared with importance of blood vessels for humans.
India is the vast country in the world which does not have proper maintenance of the road, over 95% of the people uses road
transportation. Due to this peak usage of road transports, there are many possibilities of potholes on roads which lead to
accidents. Other major reasons for accidents are due to the head on head collusions. This project aims to produce a Pothole
Detection and Notification System. The main components of the project are the Accelerometer, Ultrasonic Sensor, Wi-Fi
Module, GSM, GPA with Arduino Uno, and the Android smart phone. This project would be given to government road
contractors to rectify the potholes and avoid accidents and help in traffic analysis. Also, our aim is to make safety systems
affordable to every vehicle in the country.
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1. INTRODUCTION

Roads are the dominant means of transportation in India today. Over the last two decades, there has been a tremendous
increase in the vehicle population. This proliferation of vehicles has led to several problems. Potholes are formed due to
heavy rains and movement of vehicles. To address the above-mentioned problems, a cost effective solution is needed that
collects the information about the severity of potholes and also helps the drivers to drive safely. With the proposed system an
attempt has been made to endorse drivers to ward off the accidents caused due to potholes. Accidents are pretty common on
the roads as the cars move very close to each other, which can be prevented by assisting the driver by informing him that
another vehicle is very close to him. In case of Emergency help and accident cases, sending the real time location to registered
numbers can save the lives.

Proposed work is discussed in Section (2). System requirements and assumptions are listed in Section (3). The description and
evaluation of our approach includes a set of test drives, experimental data and results have been analyzed in Section(4). The
final section (5) presents our conclusion that our approach yields high true positive rate.

2. PROPOSED WORK
Objectives of our project:

To ensure safety of the commuters.

To provide safety on highway while changing lanes.

To inform the emergency contact in case of an emergency to the driver.

To detect the presence of potholes with the value produced by the accelerometer.

To show the position of the potholes in android app for the knowledge of the commuters.
To show the location of the potholes in the Google maps of android app.

3. SYSTEM REQUIREMENTS
The following System requirements were chosen as a basisfor pothole detection system
Hardware requirements:

NODE MCU Arduino board
HC-SR04 Ultrasonic Sensor
NEO 6M GPS module
SIM808 GSM module
Accelerometer ADXL345
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Software requirements:;

1. Arduino IDE 1.8.5
a. Board Node MCU 1.0(ESP_12E Module)
b. Board Arduino/Genuino Uno.

2. Android Studio version 2.3.3

4. Our Approach

As explained earlier the System is classified into three subsystems which are Sensing, Communication, and
Localization. The three subsystems work independent of each other, but have one common centre point they revolve around
that is data. Basically Sensing system generates the data, Communication collects, co-ordinates and distributes the data,
Localization uses the data and generates information for the driver.

4.1 Sensing Subsystem

This subsystem is responsible for sensing the data. The data in this case would be the Latitude and longitude of the
location of the pothole. This method uses 'Accelerometer' to sense potholes. This is a device that measures total specific
external force on the sensor. We can characterize the pothole on the basis of change in deflecting angle of accelerometer.

We use the Ultrasonic Sensor to prevent collisions and avoid accidents. An Ultrasonic sensor is a device that is used to
measure the distance to an object by using sound waves. It measures distance by sending out a sound wave at a specific
frequency and listening for that sound wave to bounce back.

4.2 Communication Subsystem

The communication subsystem is the backbone of the system. A GPS tracking unit is a device that uses the Global
Positioning System to determine the location of a vehicle, person, or other asset to which it is attached. This position will be
recorded at regular intervals. The pothole’s location data can be transmitted to a data base (Central Location), or internet
connected computer. This allows the asset's location to be displayed against a map backdrop in real time or when analyzing
the track later, using GPS tracking software.

4.3 Localization Subsystem

Localization System uses the data provided by Access Point to find the pothole’s location and eventually warn the
driver about it through the android app. Localization is challenging especially when Access Points are not in range. When
vehicles receive the data from Access Point, they can easily identify the location of potholes on the Google map through the
android app.

The list of the used sensors includes GPS to detect the current location of potholes and accelerometer to detect
potholes. After the sensor data is received, it is processed it is sent to the cloud and stored. Latitude and longitude of pothole
location Data are fetched from the cloud to plot the location through android app. We envision the pothole detection system as
a background service in the future, used by other applications.

5. Design

When a moving car goes over a pothole, the accelerometer detects it and shows the deflection on X or Y axis. If the
deflection satisfies our condition (as mentioned above in the flow diagram (fig -1)) the pothole’s latitude and longitude is sent
to the cloud. Ultrasonic sensor reads the distance between two vehicles which are approaching closely, If the distance satisfies
the condition mentioned above in the flow diagram (fig-2), then the rider will be notified by the buzzer giving alarm to avoid
collusion. In case of emergency situation, the rider can press the SOS button which sends his current location with an
emergency message to the registered phone number using GPS and GSM. The flow diagram is shown in (fig-3)
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Fig-3: SOS-GSM Module

6. Test cases
Test Case 1: A single pothole on a perfectly good road.

On a perfectly good plain road, when the vehicle encounters a pothole, in this case when the deflection of the angle in
the accelerometer went down to -15° and back to 5°, suggests that there is a pothole in that location. When the pothole is
detected then the GSM immediately tracks the location of the pothole and send it to the cloud which is reflected on the app on
an android phone.
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Fig-4: Graph showing a deflection due to single pothole.

Test Case 2: Multiple potholes on road.

On a road, when the vehicle encounters a multiple potholes, in this case with a deflection of the angle in the
accelerometer deflecting more frequently then it suggests that there are multiple potholes on the road. When the potholes are
detected then the GSM tracks all the location of the potholes and sends it to the cloud which is reflected on the app on an
android phone.
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Fig-5: Graph showing deflection for multiple potholes.

6. Conclusion:

This paper describes accelerometer data based pothole detection algorithms for deployment on devices with limited
hardware/software resources and their evaluation on real world data acquired using Android OS based smart-phones. The
model proposed in this paper overcomes two major problems that concern the people the most and which leads to frequent
accidents; the automatic detection of the potholes and the collusion detection using Ultrasonic sensor. It also sends an
emergency help message after the accident place when the SOS button is pressed. It is fully automated and it's very time
saving and efficient. The proposed work is also economical as it uses low cost devices. Hence, it brings to the notice of the
government officials and as a result, they can maintain the roads properly and prevent the accidents. The project provides a
user friendly Android interface. Proposed system is precise in calibration which helps to detect events while driving in
different four-wheel vehicle types such as passenger cars, minivans and buses.
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