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Abstract---Monitoring the road condition has gain significant importance in last few years. There are various reasons 

for extending research in this field: first, it will ensure safety and comfort to various road users; second, smooth roads 

will lead to less vehicle damage and government investment; third, the availability of low cost sensors in Smartphone’s; 

fourth, the rapid increase in the rate of Smartphone users. Thus, it is necessary to develop systems which are able to 

detect road conditions using sensors present in Smartphone. Several methods have been proposed towards addressing 

this problem. This paper reviews the various road conditions detection systems. 

 

Keywords:Sensors, Path Holes, GPS, Bumps, Ultrasonic sensors/Stereoscopic, Cameras, Global Positioning System 

(GPS),Microcontroller. 
 

I. INTRODUCTION 

 

Road surface in Bharat is comparatively rough, which might cause uneasiness and have safety risk to the drivers 

World Health Organization traverse these roadways. There are unit several constrains poignant the road condition 

example construction, Quality of material used. Weather is typically wet and heat in Bharat, causing nature to 

additionally take its toll on roadways. As an effect, these caliber road surfaces cause many potholes that area unit 

terribly dangerous for drivers and might also cause sizable conveyance injury. It should increase fuel consumption, 

road user price for vehicle maintenance, reduced driving comfort and generally it should cause a significant traffic 

safety threat to road users. Road surface condition is incredibly helpful for the road user as a result of with the 

availability of such data road users are often avoid or get cautious of the dangerous road ahead. For several decades, 
roughness is internationally accepted indicator that is usually accustomed live the ride quality of paved surface. 

Therefore road condition data is typically the interest of the final public, and significantly the govt. or road 

authorities. This task needs the gathering of huge amount of road links information that is incredibly necessary for 

maintenance, designing and observation in more than time. 

 

Using Smartphone as a tool to gather information is promising different as a result of its least price and simple 

to use options additionally to its probably wide population coverage as probe devices. Accelerometers and GPS area 

unit among several sensors that may be found in today’s Smartphone’s. There are unit some researches and studies 

that have explored the employment of standalone measuring device which comes with Smartphone to notice road 

bumps and anomalies. But majority of this study focuses principally on characteristic and locating anomalies. 

Standalone measuring device is fitted in an exceedingly simulation automotive and accustomed generate X, Y, Z Co-

ordinates. The simulation concludes that roughness of the road is often calculable from acceleration information 
obtained from the detector. This information is additional accustomed road and traffic condition. 

 

II. RELATED WORK 

 

Recently, automatic pothole-detection systems exploitation numerous sensors are studied. Existing proposals 

may be categorized into vibration-based ways laser-scanning ways and vision-based ways. Vibration-based ways 

usually use gradient variation from measuring system information. Accelerometers have been utilized for hollow 

detection, thanks to their low value and comparatively straightforward detection algorithms. However, the accuracy 

of detection is below that achieved with different sensors such as cameras and lasers, as a result of hollows square 

measure detected only if vehicles wheels traverse a pothole. Moreover, false detections will occur with vehicles skip 

whole covers and speed bumps. 
Nevertheless, vibration-based hollow detection is advantageous given its low value and simple methodology 

despite its limitations. Several studies are performed in a trial to extend the accuracy of vibration-based detection by 

planning advanced algorithms and mixing different device information. Recently, smart phones are planned to 

support mobile sensing however these methods have constant issues as vibration-based ways. Laser scanning offers 

outstanding detection performance, compared to different ways. This approaches able to collect much elaborated 

road-surface info employing a technique that employs reflected laser pulses to make precise digital models. 
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Accurate 3D purpose clouds live elevation in the surface, and this info is captured with the optical device so 

extracted by filtering the information for specific distress options by suggests that of a grid-based process approach. 

However, whereas optical device scanning is highly precise, the instrumentation required is pricey. What is more, 

this technique can't be applied over a wide space for quick hollow detection. 

 

III. PROPOSED SYSTEM 

 

Figure one depicts the planned chuckhole-maintenance system with a pothole detector that uses a black-box 
camera. Chuckhole info, like size, location and look, is collected by the pothole-detection system mistreatment the 

camera. The collected information is hold on within the chuckhole information, and therefore the chuckhole-

maintenance server uses it for sensible pothole maintenance. We have a tendency to developed new code for the 

chuckhole-maintenance server supported our previous pothole information system as shown on the correct in Figure 

one. This code provides numerous items of data regarding potholes like their video clips, images, regions, road 

authorities, and route variety of a road, driving direction, lane variety of the road, variety of road, latitude, longitude, 

collectors, collected date, and variety of pavement, location, shape, size, and comments. The potholes location is 

unreal on a digital map mistreatment the collected GPS information. Thus, users will simply see the distribution of 

potholes. Moreover, the code accurately estimates the prices of chuckhole maintenance within the selected space. 

This way, transportation officers will simply and accurately develop road-maintenance policies and methods with the 

code. Potholes will then be repaired neatly mistreatment the chuckhole-maintenance system like our intelligent 

asphalt repair systems and pothole info will be extended to alternative users and services via external connections 
and OpenAP. 

 

 
 

Figure 1. Proposed Pathhole Detection and Maintainance System  

 

 

IV. PATHHOLE DETECTECTION SYSTEM 

 

Two webcams, or stereoscopic cameras, ar placed at the bottom of a crate at a distance of 6cm from associate 

degreeother} and at an angle of zero degrees. pictures of a hollow from 2 completely different views ar obtained. A left 
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read and a right read of the hollow ar obtained. this can be analyzed victimisation varied image process operations and a 

definitive extraction of the hollow is obtained. This detected hollow then underneath goes a kind of 3D mapping and 

therefore the volume of the hollow is set. This volume info is later accustomed confirm the quantity of fabric that's 

required to fill a hollow. Potholes, mutually style of pavement distress, ar bowl formed depressions of assorted sizes 

within the pavement surface. Considering their visual impact, they'll even be outlined as nearly elliptical pavement 

regions, that ar absolutely or part encircled by a dark shadow (due to depression) and that have a granular and course 

textural look (due to fragmentation). supported these visual characteristics, they're known at intervals visual inspections 

of pavement image and video knowledge through a sequence of image process operations. 
 

The system has 2 elements specifically, Access purpose (AP) and Mobile Node (MN). APs ar answerable for 

storing info regarding potholes in its section, taking feedback from vehicles, change info within the repository and 

broadcasting info to different vehicles. MN could be a tiny device placed during a vehicle to sense potholes regarding 

that it doesn't have previous info, to find and warn the motive force regarding potholes; regarding that it's previous info, 

and giving knowledge regarding fresh detected hollow to access purpose. 

 

V. DATABASE MAITAINACE 

 

This system includes a collection of sensors put in in vehicles to gather and method knowledge and send it to portal 

based mostly upon the continual queries that square measure processed by continuous question processor on remote 

nodes. It uses sensors like GPS for observance the movements of vehicles. It uses timeserving affiliation (e.g. Wi-Fi, 
Bluetooth) to transfer data between portal and remote nodes. These data may be used for varied applications like time of 

travel, route coming up with. 

When the user starts his/her journey, they launch the hole detection robot application. the applying, that has the 

algorithmic program plug-in running, detects the potholes on the roads whereas user is driving. It monitors for changes 

within the acceleration. the applying adds this time, geographic co-ordinates and hole statistics to the event log. once the 

user finishes his/her journey he/she faucets Stop and that they square measure bestowed with the event log. This log 

ought to be maintained within the info. It contains data associated with the values saved within the info. 

 

VI. SYSTEM COMPONENTS 

6.1 Ultrasonicsensors/Stereoscopic Cameras 

Ultrasonic sensors are used for activity the Y-acceleration comparatively called vertical displacement of the vehicle from 

the paved surface.  The inaudible  device works on Doppler shift. It consists of a inaudible  transmitter and a receiver. 

The transmitter transmits the signal in single direction. This transmitted signal is then mirrored back by the obstacle and 

received by the receiver. The signal transmitted and received back in some period of your time. this can be wont to 

calculate the gap between the inaudible  device and therefore the obstacle. 

6.2 Global Positioning System (GPS) 

A GPS trailing unit could be a device that uses the worldwide Positioning System to work out the situation of a vehicle, 

person, or different quality to that it's connected. These positions are recorded at regular intervals. The recorded location 

information is keep at intervals the trailing unit, or it should be transmitted to a knowledge base (Central Location), or 

internet-connected laptop, employing a cellular (GPRS or SMS), radio, or satellite electronic equipment embedded within 

the unit. This permits the asset's location to be displayed against a map scenery in real time or once analyzing the track 

later, victimization GPS trailing computer code. World Positioning System (GPS) is one in all the favored and effective 

systems for location finding. Once vehicles receive the info from Access purpose, they will simply establish the situation 
of potholes on the GPS map. 

6.3 Microcontroller 

The ARM7TDMI-S provides high-performance and very low power consumption. It is a general purpose 32-bit 

microprocessor. RISC principle is used in ARM architecture and the instruction set and related decode mechanism are 

much simple. This simplicity results in a high instruction throughput and powerful real-time interrupt response from a 
small and cost-effective processor core. 

 

VII. CONCLUSION 

 

The hole Detection System is a trial to supply its users with higher information concerning the routes of their 

transportation. Despite hardware variations in terms of GPS accuracy, measuring system rate and noise, we have a 

tendency to postulate that correct hole detection is feasible. We have a tendency to believe that our expertise can 

facilitate to boost potency and cut back time and energy for additional experiments exploitation the golem platform for 

transport sensing researchers. 
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