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ABSTRACT 

 
ARTICLE INFO 

Nowadays there are many useful sensors on Mobile phones. Most of these mobile 

phones are smartphones. There have been a lot of research and development for the 

use of these sensors. These sensors are used in several fields and for many useful 

purposes. Using these smart-phones sensors we have tried to analyze the road surface 

condition. The main reason for using the smart-phones for this purpose is their 

availability and effectiveness. Most of the people have smart-phone and hence there is 

no need for some add-on hardware. In this, we will be using smart-phone sensors like 

accelerometer along with the GPS of the phone to collect the road location data and 

its roughness condition details. These data is then analyzed and the roughness of the 

road is determined. This analysis details are made available to all the users who are 

using this application. 
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I. INTRODUCTION 

These days, it’s very common to find mobile phone with 

useful sensors. These mobiles phones are basically 

smartphones. Smartphones have many sensors which have 

been used in many fields. Lots of research and development 

is done using these smartphones. Many motion sensors 

application or games have adapted the use of this 

technology. With respect to such application, these sensors 

can be used to detect Road surface condition. Nowadays 

there are many navigation tools which we use like Google 

maps, HERE maps and many more while travelling over 

long distances and even for daily commutation. These 

applications give us information about the possible routes to 

our destination and guide you till there with the help of 

various navigating options. However, these applications are 

unable to guide you with the prevalent physical conditions 

such as irregularities of the road surface. The condition of 

the roads is usually unpredictable; we tend to travel without 

considering the situation of the route which we take.Our 

perspective is to design an application which is enabled with 

multifaceted functions that provide you even more critical 

details about the road. The main motive for the app is to 

make use of an easily available hardware without investing 

in some extra standalone hardware especially for this 

purpose which makes it cost efficient.Route Replica, an 

android powered Travelling assistant which will be the key 

to your safety and security and can guide you even when 

you venture remote places where getting an internet 

connection is difficult. Route Replica, is designed to utilize 

the built-in GPS system of the smartphones and as well as 

the sensors of the phone. There are few sensors in 

smartphone like accelerometer, magnetometer, and 

orientation. We will be using accelerometer for our purpose. 

Accelerometer will provide us the Road surface details in 

terms of axis value. These values are combination of 3 

different axis i.e. X-axis, Y-axis and Z-axis. After collecting 

the data, Route replica will send this information to the 

central server where it’s processing will be done and the 

condition of the road will be determined as per the result 

value. Two different algorithms are used in this process. 

First algorithm is for detecting the road condition value and 

second one for the data processing.After the analysis, the 

stored data of the route is stored in the server itself and 

whenever any Route Replica user request for that details, it 

is readily made available to them. Using that information, 

user will be able to know the details of the route for his 

destination and will have a choice to change route if 

possible. This will make the travelers journey easier then it 

how it was before knowing the details of the route... 
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Literature survey 

 

1. Estimation of Road Roughness Condition from 

Smartphones under Realistic Settings, November 2013  

In this research, the researchers have used a smartphone to 

detect Road roughness condition. They use a smartphone for 

its sensors to detect the vibration. They used a standalone 

device for GPS location tagging. They had two different 

programs for in data collection. First one was a calibrator, it 

was used to calibrate the application as per the vehicle 

capacity of absorbing vibration and then collect the data. 

The second application was to carry out the processing on 

the data collected. The application calculates the 

International Roughness Index for every 10meters of the 

road section. Here, they have used two smartphones, one in 

the drivers pocket and other one in the box near gear shifter. 

These smartphones in allowed pocket is allowed to move 

freely but will not move as free as the one in the box due the 

the pocket dimensions. Along with the smartphones, there 

were a GPS standalone device attach to the dashboard to 

detect the location coordinates. 

 

 

2. Bump Recorder: 

There was an Android application developed by 

some researchers of Japan called Bump Recorder which was 

used to record the bumps created due to the earthquake in 

March 11. This apps used to record the location and severity 

of the bumps of that location.  

 

 

3. In some other research work like  “Real time pothole 

detection using Android smartphones with accelerometers” 

and   “Towards Vehicular Sensor Networks with Android 

Smartphones for Road Surface Monitoring,”, the researcher 

have used these android smartphones to detect the potholes 

of the roads. These system have made use of some simple 

algorithm using which they detected the vibration change of 

the vehicle. 

 

4. Another system was proposed in 2012, VIMS (Vehicle 

Intelligent Monitoring Systems) which was made to reduce 

the cost the system which captured accurate road surface 

details. The previous system was much more accurate but it 

needed a proper standalone road profiler system which was 

not cost efficient. So VIMS was developed in which a 

standalone accelerometer and a GPS were mounted in the 

normal road patrol car.This GPS along with a PC computer 

was used to location the anomalies of the road and severity 

as well as the location of it. 

 

Existing System 

 

As of now, there is no such existing system which makes 

use of the single Android smartphone for both purpose. 

Previous system have made use of the smartphone for 

sensors and standalone devices for the GPS location 

identification.They have made all the major processing on 

the android smart phone itself... This puts a lot of load on 

the Android phone. These system had to be calibrated with 

the vehicle in which they were mounted. It would not be an 

easy task to calibrate the parameter depending upon the 

vehicle. These systems have used an external application for 

sensing the vibration of the vehicle which is an extra load of 

converting one app data to another app.The main thing for 

those system was connectivity. They all must be connected 

in order to get the data. It is very hard to have a proper 

connectivity in some area. For such cases it is not possible 

for those system to be efficient. 

 
Proposed system & Architecture 

 

 
 

Advantages: 
 

● This system will require low cost setup and usage 

as compared to other system. This system will have 

a good backend central server which will do all the 

processing and then transmit the analyzed data to 

the user application as per requirement. 

 
● This system will have a special advantage that it 

will efficiently work even if its network 

connectivity faces some issues. But have a proper 

network connectivity will help user with better 

real-time results or changes. 

 
● One of the major highlight of this system is its 

voice notification. It is designed such that the user 

no longer have to keep looking at the phone for 
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details. The user will be notified with a voice 

details mentioned how the next few meters of the 

road will be. 

 

● This application is very light weight as it does not 

have any kind of calculation or processing on it. 

 

Applications: 
● This application can be used for guide for all the 

traveler. 

 

● This system can be used to monitor and maintain 

the Roads by the concerned authority. 

 

Algorithms: 

1. Road Roughness detection algorithm: 

This algorithm is used on the smartphone. It is 

applicable at the lowest level of the system. This 

algorithm is used to process the collected data of 

the road surface and its location and make it readily 

available in the server. 

The data collected by the app is in terms of the axis 

values i.e. x-axis, y-axis and z-axis. The recording 

frequency of these data is around 5~7 reading per 

seconds. With this, the average reading per minute 

will be around 300~400. 

This is how the phone and vehicle axis are considered: 

 

 
Variables: 

„I‟ is the index value of recording order of data. 

Nwis related to wheelbase.  

V[m/s] is used to define the speed of the vehicle. 

Lw[m] is used to define the wheelbase. 

H[hz] is used to define recording cycle. 

Formulas: 

SDyz(i) = SDy(i) * SDz(i)  

This formula is used for calculating simultaneity index. 

Byz(i) = SDyz(i) * SDyz(i + Nw)  

This formula is used for calculating Bump/pothole Index. 

 

2. K-Means Algorithm : 

 This algorithm is used for grouping of data. In our system, 

there will be multiple reading in 1 second for specific 

location. It would be hard to analyze such variant of data 

and plotting it on the route. So K-Means is used to minimize 

the data for one location. 

In this algorithm, the data set in grouping in multiple 

clusters of same type. Each cluster have a centroid using 

which the grouping is done. The process of clustering is 

kept repeating until the new clusters cannot be formed 

further. 

This grouped data can be easily used for our purpose. 

Conclusion: 

      In conclusion, it can be seen that the system calculates 

the analysis on any road upon triggering it, a full fledge data 

is obtained from the server side which makes the app battery 

efficient. The road which are to be avoided can be avoided 

by having a forecast of the following road also this 

eventually makes the driving at unknown or risky places 

more safer than ever due to knowledge of road being present 

at the right time. It not only makes your journey safe but 

also maintains your vehicle status by avoiding bad roads 

wherever possible. Altogether, it seems that we cannot 

accept without question the dramatic increase in bad road 

condition but we have found a way to avoid it in a more 

sophisticated way by using our day to day technology and 

nothing else. The further improvement to this technology 

can be implemented in Airways as well as sea ways by 

avoid bad patches.  
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