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Abstract— The road irregularities and roughness due to bad maintenance are significant cause for road accidents in India. 
Road users often feel uncomfortable when they drive on rough roads, especially due to potholes. This paper presents a 
pothole detection system using the concepts of IoT. A mobile application “ROAD MODE “is developed that shows details 
of upcoming potholes so that driver can plan his safety and avoid bad roads. 
 

 
I. INTRODUCTION  
 
Everyone carry on their day to day work by travelling 
from one place to another using road networks. It 
may take longer time if the roads are irregular , 
further damaged roads lead to accidents . Potholes are 
one of the major irregularities which is the cause for 
many accidents in developing countries like India. 
11389 accidents were caused in the year 2014 due to 
potholes and humps alone. Having this social concern 
in mind, we have proposed a system, that contains an 
accelerometer that detects a pothole by notifying 
changes in its co-ordinates. These co-ordinates helps 
to identify severity of the potholes. GPS is used to 
record the location of the potholes. This data is 
communicated to the server , where the required 
information about potholes are mined . As the user 
approaches the location of the pothole , he is warned 
about appropriate pothole through a mapping 
application called “ROAD MODE”. Thus the system 
acts as a safety mechanism which allows the user 
overcome the road accidents. 

 
 

 
 
II. LITERATUE SURVEY 
 
The following papers were referred for the 
development of this system. 
Hsiu-Wen Wang, Chi-Hua Chen, Ding-Yaan Cheng, 
Chun-Haolin, and Chi-chun Lo provided algorithms 
in their paper A Real Time pothole Detection 
Approach for Intelligent Transport System [1] that 
detects potholes and classifies them. It proposes four 
different algorithms called Z-THRESH, G-ZERO, Z-
DIFF and STDEV (Z). In experiments, the results 
show that the proposed approach can precisely detect 

potholes without false-positives and the accuracy of 
the proposed approach is 100%. However, the 
limitation of this study is sample size. In the future, 
more practical results will be retrieved and analyzed 
to deploy the proposed method everywhere. 
Furthermore, due to the limited battery capacity of 
mobile device, the issue about saving of computation 
power can be investigated. 
 

1. Diptanil Chaudhuri and Shivangi Dwivedi 
published a paper which provides an idea of 
developing the sensor unit [2] which is 
attached to the commutation vehicle. The 
sensor unit consists of adxl335 accelerometer, 
PAM7Q Ublox GPS, and HC 0.5 Bluetooth 
module. This equipment looks forward to 
various advantages like reduction in time 
consumption invested by personnel in 
monitoring damaged roads. It can function 
effectively and efficiently in any weather 
condition. 

2. Harish Anil Jamakhandi and Srinivasa KG 
helped in obtaining knowledge about the way 
in which the sensor unit communicates with 
the server in their paper Internet of Things 
based real time mapping of road irregularities 
[3]. It also provides a novel method to have a 
reliable database about the road conditions and 
accident prone areas and can be further used to 
upgrade infrastructure. The system has a 
limitation with respect to calibration and 
accuracy of the GPS. The system also is 
limited by the accuracy of the GPS resulting in 
inaccurate warnings, but this can be addressed 
with ensuring better connectivity to the GPS 
device. 

3. Avik Ghose, Provat Biswas, Chirabrata 
Bhaumik, Monika Sharma, Arpan Pal, 
Abhinav Jha gave the basic idea of developing 
a smart phone application which provides the 
user the details of upcoming potholes. It is a 
low deployment cost system which uses off-
the-shelf open source packages thereby further 
reducing backend cost. It is also a very 
pervasive application since it can be easily 
deployed as an “app” on popular Smartphone 
platforms. The paper published by them Road 
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condition monitoring and alert application [4] 
gave the project an insight on the development 
of the sensor module.  

 
III. PROBLEM STATEMENT 
 
In countries like India, the probability of 
encountering irregularities on the road is more since 
the road conditions are prone to changes .The purpose 
of this project is to detect and monitor road 
conditions and bring awareness of the irregularities 
on the road. 
 
IV. APPROACH 
 
When any vehicle travels over the damaged potholes 
vibrations are produced. These vibrations can be 
sensed by the accelerometer to detect the severity of 
the pothole. We use adxl335 accelerometer which can 
easily detect the rate of change of momentum in x, y 
and z direction. The intensity of vibration is recorded 
along with the current location which is then sent to 
common server. 
 

 
 
The GPS monitors the coordinates of the potholes and 
map the index of pothole on a digital map on the 
user’s application. The GPS used in our system is 
UBLOX PAM 7Q. 
The accelerometer and GPS module are mounted on a 
Arduino mega 2560 board The readings of 
accelerometer , GPS , are sent to the server using 
Bluetooth module. 
 
IV. SYSTEM ARCHITECTURE 
 

 
 

i. The system comprises of an Accelerometer, 
GPS Receiver, Arduino Board, a server and 
a custom made mapping application. 

ii. The accelerometer will produce values of X, 
Y, Z axes (coordinates). 

iii. The GPS receiver provides the latitude and 
longitude coordinates. 

iv. The Arduino Board is used as a 
communicating interface between the GPS 
and the accelerometer and a server which is 
used to receive the data and send it to the 
server for classification and storage. 

v. The server, on receiving the coordinates of 
the irregularity, classifies them based on the 
severity and stores them in the database. 

vi. The mapping application, which is custom 
made, is designed to accept the source and 
the destination and shows the presence of 
any irregularities on the path. 

vii.  The severity of the irregularity is 
differentiated by colors. The application is 
programmed to show the path in ‘RED’ if 
the road has major irregularities that poses 
high risk, ‘YELLOW’ if the road has minor 
irregularities that pose little or no risk and 
‘GREEN’ if the road is safe for 
commutation. 

FLOWCHART 
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The flowchart explains the algorithm to detect 
potholes. We consider two of Mednis’s approaches 
.One is Z-THRESH approach and the other is G-
ZERO approach. The input is read from a file 
containing x, y and z axis values of accelerometer and 
latitude, longitude and time readings of the GPS. 
Function method_1 is Z-THRESH and method_2 is 
G-ZERO. Both are called to detect pothole. When the 
car passes through a pothole one or both the methods 
returns 1, this means a pothole is detected and the 
time is recorded to find the location of the pothole. 
                       

I. IMPLEMENTATION 
 

1. The system consists of a device that is 
designed by integrating an accelerometer, 
GPS with help of an Arduino Board.  

2. The designed device is attached to the rim of 
the wheel. The accelerometer can be utilized 
to detect dynamic force like vibrations due 
to its high sensitivity to a very small change 
too. This method is not only feasible but 
flexible i.e. can be used in any environment 
(on any vehicle) just by changing the 
sensitivity of the device.  

3. The overall system is cost effective and 
highly reliable in terms of accuracy. It forms 
an intelligent system which operates without 
any human intervention and reduces reliance 
on manual methods for maintenance of 
record and detection.  

4. Accelerometer in conjunction with GPS 
module is an innovative approach to design 
an efficient system to map all the damaged 
roads all across the globe.  

5. The coordinates, obtained when the vehicle 
encounters a pothole, is sent to the server 
that uses an algorithm to classify the pothole 
based on its severity and stores it in the 
database. 

6.  These coordinates are used to display the 
locations and the severity of the potholes on 
the mapping application. 
 

 
Figure 1: Working of the system 

 

 
Figure 2: Screenshot of the mapping application 
 
 

 
Figure 3: Screenshot of the mapping application 
 
FUTURE WORK AND CONCLUSION 
 
The system provides a two way interface to update 
and access the data regarding any possible 
irregularity on the road. This will be an important tool 
to avoid accidents in the place where the risk of 
accident or injury is substantial.  
Irregularities are more dangerous in low visibility 
conditions, such as night time, or foggy conditions, 
rain or snow. It also provides a novel method to have 
a reliable database about the road conditions and 
accident prone areas and can be further used to 
upgrade infrastructure.  
The project can be extended to enhance the 
suspension systems of low cost vehicles and increase 
the comfort of the driver. The major innovation of 
this work is in countries like India, where the 
probability of irregularities on the road is more and 
condition of the roads are prone to changes. 
In this paper we also propose a demo for Smartphone 
based road conditioning monitoring and alert system. 
It is an application that can be of substantial value to 
city authorities and drivers, especially where the 
roads are unsafe for commutation. 
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This proposition looks forward to various advantages 
as:  
1) Reducing the time invested by personnel in 
monitoring damaged roads.  
2) Significantly reduce the number of accidents and 
deaths occurring per year due to damaged roads. .  
3) Can be implemented in any vehicle without 
causing any change in the mechanism of the vehicle.  
5) It can function effectively and efficiently in any 
weather condition.  
To conclude we can infer that this system provides an 
easy, safe and cost efficient solution for problems 
faced by officials appointed for monitoring the 
damaged roads. 
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