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Abstract- The android application makes use of mobile sensors for detecting anomalies on the road surface including potholes, 

cracks and bumps. This application will utilize sensors to analyse the level of unevenness of the road. The application collects 

information and stores the information on a database so that the potholes location can be made public to all the users. When 

all the potholes are pinpointed on a map, it becomes very easy for civic authorities to focus their efforts on stretches of roads. A 

good road helps to simulate economic and social development. Maintenance of proper condition of roads is becoming a major 

issues in many developing countries like India creating disturbance in smooth travel and cause damage to vehicles. This 

project proposes an efficient solution for pothole detection which is cost and power effective. 
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I. INTRODUCTION 
 

Potholes are the hollow structures formed on the road 

surface that are mainly caused by water and by the poor 

quality of the raw materials used for the road construction. 

Potholes and uneven roads are becoming the main reason 

for the accidents in the present situation. Uneven roads are 

also the results of not maintainingthe roads properly. 

These also effect the vehicles by defecting their parts and 

reducing their life expectancy.  

 

The application makes use of the four sensors that are 

Accelerometer, Gyroscope, Magnetometer and Global 

Positioning System (GPS).  

 

Their functions are accelerometer is used for acceleration 

measurement and change in motion of the phone, 

gyroscope is used for position orientation of the scope, 

magnetometer is usedfor showing the direction of the 

magnetic north pole, and GPS is used for providing the 

coordinates of the locations of the phone. Here based on 

the magnitude of acceleration, pothole depth is found, 

GPS provides the latitude and longitude of the pothole, 

based on the depth the potholes are classified and the 

location of the pothole is color coded in the map.  

 

The proposed system will help in detecting the potholes 

and giving the information to the driver may reduce the 

risk of the accidents and reduce the harming of the vehicle 

parts. The android application helps the driver and in 

knowing the location of the potholes which makes him 

aware of the risk ahead. Pothole Detection system is a 

unique concept, and it is very useful to the people who 

face the problem of pothole in their route. The technology 

is purely new, and idea is generated a profile for pothole in 

your vehicle journey. This application is involved in 

assessment of accuracy of road conditions time to time, 

which helps in acknowledging public about the dangerous 

potholes. 

 

II. PROPOSED ALOGORITHM 

 
1. Pothole Detection Methodology: 

This application will make use of the four sensors 

(accelerometer, gyroscope, magnetometer and global 

positioning system) to examine the extent of unevenness 

(potholes and broken roads) of the road. 

 

 The accelerometer measures the acceleration and its 

changes of the motion of the phone. 

 The gyroscope measures the orientation of the position 

of the scope. 

 The magnetometer shows the direction of the magnetic 

north pole. 

 The GPS sensor will provide the coordinates of the 

locations of the phones. 

 

When a pothole is encountered, there is an increase in 

acceleration in the downward direction. This acceleration 

is accessed by the android application. Based on the 

magnitude of the acceleration, the depth of the pothole can 

be inferred. A deeper pothole will result in a higher 

acceleration. When the pothole is detected, the latitude and 

longitude coordinates will be retrieved from the GPS 

sensor. The pothole will be categorized based on the depth 

of the pothole. The map showing the location of the 

pothole will be color coded. Red will be used for severely 

bad roads; Orange will be used for moderately bad roads; 

Yellow will be used for smaller potholes. 
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Fig 1. Application Structure. 

 

1.1 Accelerometer: Accelerometer measures the 

acceleration. Mathematically, acceleration is the 

measurement of the changes in velocity or speed. 

Accelerometer in smart phone measures the linear 

acceleration of the device. In our application we use 

accelerometer to fetch the value of X, Y and Z axis to 

detect the potholes. 

1.2 GPS: GPS sensor provides the coordinates of the 

location. In our system we use GPS to fetch latitude and 

longitude value of the device to indicate the location of 

potholes. 

1.3 Google Map: In our system we use Google Map API to 

fetch the map in to the application and we use color to 

mark the point of pothole in map. 

1.4 Database: Here we use online database to store the 

pothole landmark latitude and longitude value so that we 

can access the data when we need it. 

 

2. Implementation: 

When a pothole is encountered, there is an increase in 

acceleration in the downward direction. This acceleration 

is accessed by the android application. Based on the 

magnitude of the acceleration, the depth of the pothole can 

be inferred.  

 

A deeper pothole will result in a higher acceleration. 

When the pothole is detected, the latitude and longitude 

coordinates will be retrieved from the GPS sensor. The 

pothole will be categorized based on the depth of the 

pothole. The map showing the location of the pothole will 

be color coded. Red will be used for severely bad roads. 

Google maps API is used to plot the location on the map. 

The data is pulled from the central server and plotted on 

the Google maps. 

 
Fig 2. Implementation of Application. 

 

3. Pothole Development Algorithm: 

 Step 1: Pothole Android Application loads first activity 

using AndroidManifest.xml file. Android Manifest.xml 

file contains different activities and permission to 

activities. 

 Step 2: First Activity contains Register and Login page.  

 Step 3: Register Page Contains Username and password 

field, which stores the field value into database on 

successful registration. 

 Step 4: Login Page on Login Button click calls a 

request to database and username and password is 

fetched in json values. 

 Step 5: Authentication is performed, by matching the 

json values (username, password) with the field values 

(username, password) in Login page. 

 Step 6: After Successful Authentication, Main Page 

with a button and menu on right top pane loads. 

 Step 7: menu contains “Logout” and “Caliber” drop 

down list. Logout terminates the logged in user. 

 Step 8: Caliber opens a new activity, which initiates two 

sensors–Accelerometer and Gyroscope. 

 Step 9: A Switch is present to select Accelerometer, 

Gyroscope, and a text field to set a threshold values. 

Threshold values should be entered as a common 

separate value (csv). 

 Step 10: The Threshold values set for Sensors and 

Switch state is stored in System using Shared 

Preferences.  

 Step 11: Go back to main page, where a button – “Plot 

Potholes” is present. Click on the Button will load Maps 

Activity. 

 Step 12: Google Maps is initiated in Maps Activity. A 

Google API key given by “Google” is created and stored 

in google_maps_api.xml. 

 Step 13: Initiated Google Maps checks for change in 

last acceleration with current acceleration values in three 

x,y,z axis. 

 Step 14: If the Switch state is on for Accelerometer and 

if there is a change in axis and that change is greater 
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than threshold values set in the system. Then the current 

location   is   fetched   and   plotted    in    the    maps. 

 Steps 15: Similarly. If the Switch state is on for 

Gyroscope, and if there is a change in axis and that 

change is greater than threshold values set in the system. 

Then the current location   is   fetched   and   plotted    in    

the    maps.  

 Steps 16: If both the Sensor Switch state is turned on, 

then if there is a change in both axis and greater than 

threshold values set in the system. Same is plotted. 

 

III. RESULTS 

 
1. Login Page: 

 

 
Fig 3. Login Page. 

 

2. Home Page: 

 

 
Fig 4. Home Page 

3. Menu: 

 

 
Fig 5. Dropdown Menu 

4. Sensors: 

 

 
Fig 6. Initiating Sensors 

 

5. Outcome: 

 

 
Fig 7. Expected Outcome. 

 

VI. CONCLUSION 
 

Potholes have been a problem in the country for quite a 

while now. Not only has the dents on the roads causing 

problems to the vehicles and cars which are quite severe. 

The advantage of usage in smart phones has been 

exponential and because of this, we can make use of the 

sensors which are present in the phones to automatically 

detect these potholes in the city and automatically warn 

the user about them when he/she are approaching it. 

 

The sensors detect readings and upload to the server and 

the server collects them in a database. By using the GPS 

readings, we can mark the potholes on the maps. When the 

usage of application will spread, the responsible people 

can be alerted about the whereabouts of these potholes. 
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