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ABSTRACT

This paper mainly aims on the idea for the potligtection system. This paper addresses some &kthsteps
and some of the challenges of the detection syditeraviews various types of software and hardwafrearious levels
currently used. We also have proposed an algorithnich could computes the working of the whole syst@ short.
We have come up with a low-cost, road-surface-nooinig method, which employs acceleration sensorsinteal on
public transport buses, as a viable solution te girioblem. According to this method, the sensocere vertical and
horizontal accelerations experienced by the veldol@s route while a GPS device separately lagsadtresponding GPS
coordinates. The collected data can be then predeasslocate potholes along the path traversedeedy the vehicle.
[2] This system also takes care of alerting theegoment authorities about a pothole or bad roaiiscown. Every time a
commuter passes over a pothole the governmentbeilblerted until and unless they come and repait thad.[3]

In the conclusions, questions still open and oppities for future research are discussed.
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INTRODUCTION

Traffic, especially in a country like India, is ammon word. People in such countries count the amoutime
spend over traffic too. After analysis, one of thasons for the traffic was the number of potholeshe roadBecause of
many reasons like rains, oil spills, road accidemtdnevitable wear and tear make the road diffi¢al drive upon.
Unexpected hurdles on road may cause more accid&sts because of the bad road conditions, fuekaomption of the
vehicle increases; causing wastage of precious[IliéThus the motivation for making a system whitdn detect the
pothole and inform about the same. However, mamnt®s have roads dotted with potholes, but nal ne@nitoring
system to watch the road condition before the danagthe surface due to wear and tear becomesexgrgnsive to
repair.Some of the several advantages of having suchdamaaitoring system can be a boon. Such a systendeatify
problem areas early and the relevant authoritiesbeaalerted in time to take preventive steps. §stem can be broken
into 3 modules. The first is to sensing the pothmtethe surface with the amount of depth of thehplet Secondly,
to take a picture at the same moment the potholeeiisg detected. Thirdly, to send the picture arellbcation of the

pothole to the concerned authority.

HARDWARE REQUIREMENTS
Fire Bird 5

The Fire Bird V robot is the 5th in the Fire Birdries of robots. All the Fire Bird V series robatsare the
same main board and other accessories. Differentlyfaof microcontrollers can be added by simply ebimg top

microcontroller adapter board.
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Fire Bird V supports ATMEGA2560 (AVR), P89V51RD2(0®B1) and LPC2148(ARM7) microcontroller
adapter boards. This modularity in changing therodontroller adapter boards makes Fire Bird V rebueéry

versatile.
Sharp IR Range Sensors

Sharp IR range sensors consists of IR LED andfiG&€D array, both encapsulated in the housing pi#dtision
lens assembly mounted in front of them. IR LED with help of the leans transmits a narrow IR ba&ftmen light hits the
obstacle and reflects back to the linear CCD amlapending on the distance from the obstacle, asfglee reflected light
varies. This angle is measured using the CCD awagstimate distance from the obstacle. It givaresaesponse to

different coloured objects as measured distanfimition of the angle of reflection and not on thlected light intensity.
LCD Interfacing

LCD can be interfaced in 8bit or 4 bit interfacimgpde. In 8 bit mode it requires 3 control line @data lines.
To reduce number of 1/0s required, Fire Bird V rblbges 4 bit interfacing mode which requires 3 mmnines and

4 data lines. In this mode upper and lower niblblde data/command byte needs to be sent separately
Buzzer

Robot has 3 KHz piezo buzzer. It can be used fougdeging purpose or as attention seeker for a pdatievent.
The buzzer is connected to PC3 pin of the micraotlet. Also the same buzzer is used in battery itbang circuit to
alert the battery low indication. Buzzer is drivbp BC548 transistor. Resistor 100K is used to k&apsistor off,

if the input pin is floating. Buzzer will get turden if input voltage is greater than 0.65V
GPS Receiver MT3318 Module

This GPS receiver gives data output in standard NNtiEmat with update rate of 1second at 9600 beRrer
has onboard battery for memory backup for quickepugsition of GPS satellites. Module can directlgrivon 5V supply
and can be interfaced with the 5V TTL / CMOS lodimard has 10 pin male berg connector at the bods éor easier
mounting on the PCB and comes with the two 10 pimdle berg connectors which can be soldered on RGB.
This GPS module is very easy to interface and regquonly Transmit, Receive pins of the serial poftthe
microcontroller.

SOFTWARE REQUIREMENTS
Atmel Studio

AVR studio is an Integrated Development Environm@BtE) for writing and debugging AVR applications.
As a code writing environment, it supports includd&R Assembler and any external AVR GCC compileaicomplete
IDE environment.

AVR Boot Loader

All AVR microcontrollers can be programmed using Sgstem Programming (ISP), external programmer or
using boot loader. Advantage with the boot loadethat you don’t need any external hardware to.lébek file on the
microcontroller. It also protects robot’s hardwén@n possible damage due to static electricity prabents any accidental

changes in the fuse settings of the microcontroller
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TV Home Media

Output of the wireless camera’s receiver modul@ ithe composite video format. In order to acqtive image
you need to set the input video format as compasiteo. The images captured by camera will b diyeetdirected to

server and could be viewed using TV Home Media.
GPS Clockpit

GPS Cockpit allows a quick glance at GPS data, tomniand logs these data, displays them in a graphiay

and even provides statistical information. GPS @dckinderstands” the following NMEA sentences:
« RMC - Recommended Minimum Specific GPS Data
 GGA - Global Positioning System Fix Data
+ GSV - GPS Satellites in View
* VTG - Course over Ground and Ground Speed
* GSA - GNSS DOP and Active Satellites

So in order to interpret these data, the accorNiRgEA sentences have to be switched on within th& Giddule.
Of course, GPS Cockpit works best with Vin-cotechtssitioning products, the GPS modules A1080-A, 828,
A1084-A, A1084-B, A1088-A, A1035-D, A1035-E and newes that will be launched in the future, but atso be used
with any other GPS modules providing NMEA infornaati

ALGORITHM
In Figure 1, we have implemented the sequence aliagind the working is explained in the below altoni
« Initialise all the ports and LCD device to resetst
» Move the bot in forward direction, forward();
* Move the bot with constant velocity(150,150);
* Rotate the servo motor mounted with the IR Shams&ewithin a range of 0-180 degrees.
e Constantly check for the value of Sharp IR Sensor

« If the value is constant or is less than or eqaahteshold value, then go to step 4, Else a petleobetected,

hence stop the servo motor and move camera pte titection of pothole.
» Capture image, camera(); and locate the pothotegguBPS module, locate(latitude, longitude);
* Send both the data to server.

* Goto step 4.
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ROBOT IR RANGE SENSOR CAVERA &3 SERVER

1: 5can Potholes() :

2 Chedk Distance Satisfied() :

3: Detects Pothole() E

4: Click Pathole Picture()

1

E 5: Diternme Location() E
1 Sends Location() E

o

|

Figure 1. Sequence Diagram of the Working of Spotte

71 Send ing

CHALLENGES

While we were able to demonstrate that it is pdesib use the acceleration data gathered thougbhéicle
mounted sensor motes to detect potholes thereeamzad challenges in using this technique in pcactPothole is an
extreme road surface condition. In this experimeatonly concentrated on identifying this extremadition. However,
as mentioned before one of the advantages of haviogd surface condition monitoring system is ithahables the road
maintainers to take actions that prevent such &eme condition. Therefore, it is essential to bke &0 detect and identify

early signs of deteriorating road surface condgion

These mild conditions are hard to detect since #reynot much different from a good road surfagd@wever,
as mentioned before one of the advantages of haviogd surface condition monitoring system is thahables the road
maintainers to take actions that prevent such &eme condition. Therefore, it is essential to bke 4o detect and identify
early signs of deteriorating road surface condgiofihese mild conditions are hard to detect siheg fare not much

different from a good road surface.[2]

FUTURE SCOPE

In future we propose to do more experiments witheta of the scenario. Our next and immediate &ep use
the Accelerometer on real vehicles and measure theponse. Apply different scenarios like pothadesthe slopes,
turns and see how the accelerometer readings @aathrize such condition. Along with that in reniiag January and
February we want to come up with and formalizeahernate solution for the Localization subsystémmext months of
March and April we perform simulations for givereesarios in Communication subsystem. And we placotoe up with
values for the related parameters. For example Llinsshroughput because of increase in number oficlesh

Loss in vehicle throughput because of the incr@aspeeed.

In the month of May and June we perform the mopeerents regarding the Localization system. Ifase not
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able to come up with alternate solution; then w# pérform the experiments regarding integrationtlod rest of the
system with GPS.

CONCLUSIONS

By harnessing ATMEGA 2560, we have implemented adresurface monitoring system which would
continuously monitor the surface of road, dete@ ttamaged road condition, capture image of the, speiect the
hardware’s location and send the data to the sesider. In this paper we have describes the workihg, hardware
requirements, the software requirements as wetheaslgorithm that it will use to run the systenheTdata obtained from
here is being given to the higher authority for fbether procedures. If such system is implemeritexbuld result in

various helps to the public as well as the govemtaidody for the development of the country.
ACKNOWLEDGEMENTS

We would like to acknowledge various sites and aeste papers for their information. We would like dtso

acknowledge the various sites for their invaluabfermation provided to help us for the workingtbé project.
REFERENCES

1. http://www.ee.washington.edu/research/nsl/aar-cpkiRarGoyal-20081021025613.pdf

2. http://lwww.icter.org/conference/sites/default/flieter/1ITC-2008p1.pdf

3. http://lwww.techtantrik.com/2013/09/pothole-detent@nd-warning-system.htmi

Impact Factor(JCC): 1.3268 - This article can be denloaded from www.impactjournals.us







