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Abstract- It is known that the technological advancements are increasing at a faster pace. But the utilization of   

technologies in various sectors is very low. And we also know that the road accidents are also increasing at a faster 

rate. Most of these accidents are due to the improper construction and maintenance of roads. So we propose a 

system of pothole detection using Ultrasonic sensor. Then an indication is provided using a voice signal emitted by a 

speaker. The Voice IC attached to the controller exerts the stored voice signal. An indication is also provided using 

LCD display. In this system we also have an add-on that is we inform the government officials regarding the 

detected road conditions by tracking the location of the pothole using an IoT board which has in-built GPRS. Thus 

this system can be used in order to avoid majority of road accidents and to take further effective measures to 

reconstruct the improper roads as early as possible. 

Keywords: Ultrasonic sensor, PIC16F887A Microcontroller, Voice IC-APR9600, Speaker, LCD display, IoT 

board 

I. INTRODUCTION 

 
 Driving has become one of the dangerous experiences in our life. Many drivers are losing their 

lives due to unsafe road conditions. In the current scenario, maintenance of roads has become the most 

complicated thing. Over the last 10 to 20 years, there is a huge increase in population rate as well as 

vehicle purchase rate. Nearly 90 percent of India’s population is using roadways to travel daily. So safety 

is the major factor for the drivers who drive various vehicles on roads. Driving safely is not the only way 

to avoid accidents because accident may occur due to various other reasons like improper construction of 

roads, potholes and humps present on the road surface, etc. As shown in figure-1 potholes are mostly 

formed due to heavy rains or the run of heavy vehicles on the roads.   

 A Report taken in 2016 in India on Road Accidents, reported by the Transport Research wing 

under the  Ministry of Road Transport & Highways,  has told that many people died on roads accidents in 

India in 2016, when compared to the number of deaths in 2015. The data has also reported that the states 

of Uttar Pradesh and Tamil Nadu have the maximum number of deaths. As per the data noted in the 

report, the country has a record of at least 4, 80,652 accidents in 2016, that leads to nearly 1, 50,785 

deaths. The number tells that at least 413 people died daily in nearly 1,317 road accidents due to 

potholes. So the remaining sections of the paper explains the proposed system, related works, hardware 

and software components used in the proposed system, block and circuit diagrams of the proposed 

system, experimental results, conclusion and future works.  
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Figure -1: A man falling from his bike due to improper road conditions 

   

II. PROPOSED SYSTEM 

 
 Our proposed system consists of an Ultrasonic sensor, it senses the distance between the vehicle 

and the pothole. The sensor provides the distance values to the PIC microcontroller. Based on the 

distance, an indication is provided to the driver. The indication is provided using a voice signal emitted by 

a speaker. The Voice IC attached to the controller exerts the stored voice signal. An indication is also 

provided using LCD display. 

 

III. RELATED WORKS 

 
 Wantanee et al. [2] proposed a system of Dynamics Network Connectivity in Urban Vehicular Network. 

Vehicular ad hoc networks (VANETs) have emerged as a serious and promising candidate for providing 

ubiquitous communications both in urban and highway scenarios. Consequently, nowadays it is widely 

believed that VANETs will be able to support both safety and non-safety applications. For both classes of 

applications, since a zero-infrastructure is the typical premise assumed, it is crucial to understand the 

dynamics of network connectivity when one operates without relying on any telecommunications 

infrastructure. Using the key metrics of interest (such as link duration, connection duration, and re-healing 

time) they provide a comprehensive framework for network connectivity of urban VANETs. In this study, 

in addition to extensive simulations based on a new Cellular Automata Model for mobility, also provides 

a comprehensive analytical framework. This analytical framework leads to closed form results which 

facilitate physical insight into the impact of key system parameters on network connectivity. The 

predictions of their analytical framework also shed light on which type of safety and non-safety 

applications can be supported by urban VANETs. 

Kevin et al. [6] proposed a system based on vehicle to vehicle environments where a  reliable 

robust wireless network of connected vehicles is desired to enable a number of future telematics and 

infotainment applications in the vehicular domain. To achieve this objective, vehicle-to- vehicle (V2V) 
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communication is standardized by the IEEE 802.11p Dedicated Short Range Communications (DSRC) 

standard. Providing reliable communication performance in a highly dynamic time-varying V2V channel 

is a challenging task. To tackle this challenge, they proposed a dynamic equalization scheme, on top of 

the existing DSRC technology, that significantly improves the packet error rate (PER) of data 

transmissions without changing the DSRC standard. They also show a hardware implementation of this 

scheme based on a field-programmable gate array (FPGA) to demonstrate its implementation feasibility. 

Furthermore, they extend our improved equalization scheme to various data rate options available in the 

DSRC standard, showing that the proposed scheme is sufficiently generic to support different types of 

V2V communication. Finally, they report the results of investigating the dependence of wireless 

communication performance (in terms of PER and throughput) on various design parameters such as 

packet length, payload size, and data rate. 

 Byeong-ho Kang et al. [3] proposed a Pothole detection system using 2D LiDAR and camera 

Automatic in which pothole detection is important task for determining proper strategies of asphalt-

surfaced pavement maintenance. In this paper, they develop a pothole Detection system and method using 

2D LiDAR and Camera. To improve the pothole detection accuracy, the combination of heterogeneous 

sensor system is used. By using 2D LiDAR, the distance and angle information of road are obtained. The 

pothole detection algorithm includes noise reduction pre-processing, clustering, line segment extraction, 

and gradient of pothole data function. Next, image-based pothole detection method is used to improve the 

accuracy of pothole detection and to obtain pothole shape. Image-based algorithm includes noise filtering, 

brightness control, binarization, addictive noise filtering, edge extraction, and object extraction and 

pothole detection. To show the pothole detection performance, experiments of pothole detection system 

using 2D LiDAR and camera are performed. 

 

IV. HARDWARE AND SOFTWARE COMPONENTS 

Hardware: 

1. PIC16F877A microcontroller: Microcontroller is the heart of the proposed system and is responsible 

for performing various tasks starting form processing all the sensor inputs to alerting the driver. 

Whenever the pothole is sensed, this controller enables the Voice IC and LCD display.  

2. Voice IC APR9600: In our proposed system Voice IC enables the speaker and gives a Voice alert to the 

driver whenever the pothole is detected.  During sound recording, sound is picked up by the microphone. 

A microphone pre-amplifier amplifies the voltage signal from the microphone.  

3. Ultrasonic sensor: In our system, this sensor generates high frequency sound waves and evaluates the 

echo which is received back by the sensor. It measures the time interval between sending the signal and 
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receiving the echo to determine the distance of an object. The distance is  calculated using the following 

formula:   

Distance= (Time x Speed of Sound in Air (340 m/s))/2 

             
Figure-2: Working principle of ultrasonic sensor 

 

4. IoT Board: It is featured with SIM900 GPRS modem to activate internet connection. In our proposed 

system, it is also equipped with a controller to process all the input units. Data may be updated to a 

specific site or a social network by which the user can able to access the data. 

 

Software:  

1. Embedded C: Here each module is coded using Embedded C because it is dependent on hardware 

architecture like microcontroller. Embedded systems are for microcontroller based applications thus it has 

to deal with limited resources, such as RAM, ROM, I/O on an embedded processor. 

2. MPLab: Free integrated development environment (IDE) from Microchip to implement code for the 

PIC microcontroller. Latest version 8.60(recommended.  IDE and documentation (user guide) can be 

downloaded from the Microchip website 

To open MPLab IDE: Start�All Programs�Microchip�MPLAB IDE v8.60�MPLAB IDE 

       

     V.  BLOCK DIAGRAM AND CIRCUIT DIAGRAM 

 

                             

 

 

 

 

 

 

 

 

 

 

 

      

 

Figure-3: Block diagram with all the modules 
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The architecture of the proposed system is shown in figure 3.It consists of 4 parts; Microcontroller, 

Ultrasonic sensor, Voice IC and IoT board. Microcontroller is used to receive the data about the potholes. 

Ultrasonic sensors are used to measure the distance between the car body and the road surface. IoT board 

is used to find the geographical locations which has an inbuilt GPRS in it. The Voice IC is used to exert 

the recorded voice through the speaker. 

 

             

                      
                                                     Figure-4: Circuit diagram 
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VI. WORKFLOW 
 

 
 

VII. EXPERIMENTAL RESULTS 

 
The working model our system is shown in figure 5. It was tested in a prototypic environment as well as 

tested in real time. Tests were carried out in two major phases. In the first phase, information about 

potholes was detected by the ultrasonic sensor and the indication is provided to the driver simultaneously, 

through a voice alert and a LCD display(shown in figure-6). In second phase shown in figure-7, the 

detected pothole location is stored in a database server and the server’s link can be shared to the 

government officials.  
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Figure-5: Working model of our proposed system 

 

 

                                                                                    
Figure-6: LCD display 

 

                                         
Figure-7: Screen shot of the server that stores the location of pothole 
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VIII. COMPARATIVE STUDY 

 
  The existing system et al. [1] uses two separate modules GSM and GPS for tracking the location 

of the pothole whereas in our proposed system, we use IoT board instead of the two modules. 

Our system also considers the fact that the pothole locations are informed to the government 

officials with is the drawback of the existing system. In the server we store the detected pothole location 

using the GPRS present in the IoT board.  

 Similarly in the existing system mobile application is used to indicate the drivers where as in our 

proposed system we use voice alert to indicate the drivers using Voice IC interfaced with the speaker.    

 

IX. CONCLUSION AND FUTURE WORKS 

 
Conclusion: The ultrasonic sensor is used for sensing the pothole. It is then detected and indicated to the 

driver through the LCD display and a voice IC. The LCD display will display whether the pothole has 

been detected or not. Voice IC will play the voice to the user few seconds before nearing the pothole. The 

government officials are also intimated about the location of the pothole using the GPRS tracking and 

thus the potholes can be recovered soon. 

Future Works: The ultrasonic sensor can sense the pothole only when the road is dry. During the rainy 

season the potholes cannot be detected. An efficient sensor can be used to overcome this situation. When 

there are many potholes in the same road then the driver can get an alert message to take alternative route. 

The primary goal of our paper is to indicate the driver and update the location in the database. Monitoring 

can also be done in three levels. If the pothole is not repaired by the government officers within 3 days, 

then the message will get passed on to the higher officials. If the potholes are not repaired for more than a 

week, then the message should be passed on to the media. This will eventually create awareness among 

people and the government officials will be more responsible in completing their work quickly. 
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