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Abstract— One of the major problems in developing 

countries is maintenance of roads. Identification of pavement 

distress such as potholes that helps drivers to avoid accidents 

and vehicle damages. This project discusses methods that 

have been developed and proposes a cost-effective solution 

to identify the potholes on roads and provide timely action to 

avoid accidents or vehicle damages. Ultrasonic sensors are 

used to identify the potholes and obstacles on the road. If 

pothole is detected then the microcontroller initiates the servo 

motor and it activates a tray and a shovel which will fill the 

pothole and level it simultaneously. We are using a camera to 

capture the real time image and that is sent to the PC. If the 

holes are very large then the vehicles is redirected using PC 

through Zigbee. When the pothole is detected its depth is 

displayed on the LCD and the buzzer will make a beep sound. 

The system reduces the time taken to manually search and 

locate the potholes and also the man power required. 
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I. INTRODUCTION 

Millions of dollars are spent in maintaining and repairing 

potholes by municipalities around the world. A pothole refers 

to a shallow pit on a road’s surface, caused by activities like 

erosion, weather, traffic and some other factors. These 

anomalies when accumulated in the transportation system, 

constitutes to major problems. These problems, even though 

they appear to be less significant at an individual level, 

constitute to major problems when taken in cumulative, 

collective and large scale manner. The problems constituted 

by these potholes result in low fuel economy, accidents, 

traffic coagulations etc, which have an adverse impact on the 

economy of a country and day to day life of citizens.The 

number of reported accidents is exponentially increasing 

dueto poor road conditions. The roads are deteriorating with 

more usage and lesser maintenance. Dueto the poor road 

conditions drivers find it difficult to ascertain the manholes, 

bumps etc. which leadsto major accidents. During the rainy 

season, potholes get fillled with water and the driver is 

unableto distinguish its presence or depth which can lead to 

life threatening calamities. It is hazardous totravel by road 

without any warning sign, especially during night. In order to 

avoid this accidents, a maintenance system is required which 

will detect the potholes, manholes, bumps etc. on road surface 

before it is encountered with so that the driver gets enough 

response time. 

For this a system should be developed which will 

detect the defects on the road. The prime motivation behind 

making a pothole detection method is to aid drivers in various 

aspects and thus assist them in avoiding a possible accident. 

All these reasons urge the need to get information of such bad 

road conditions and its remedy. The system detects such 

potholes and automatically fills them in order to maintain the 

road condition . Potholes are depressions rather than 

protrusions. Other obstacles like people, speed breakers will 

not be taken into account. 

II. DESIGN OVERVIEW 

The proposed system offers a cost effective solution for 

detecting potholes and repairing on roads and notifying 

drivers about their presence. Components used in the 

proposed work are as follows: 

A. Pic 16f877a Microcontroller: 

Peripheral Interface Control (PIC 16F887A) is a 40 pin 

microcontroller with 8k program memory. It is widely used 

due to its low cost, high application support and wide 

availability. Microcontroller is the heart of the proposed 

system and is responsible for performing various tasks 

starting form processing all the sensor inputs. 

B. Ultrasonic Sensors Hc-Sr04: 

The HC-SR04 is an active ultrasonic sensor and contains a 

transmitter and a receiver. It is used to measure distance at 

which, objects are placed in front of it. The ultrasonic sensor 

transmits high frequency sound waves and waits for the 

reflected wave to hit the receiver. The distance is calculated 

based on the time taken by the ultrasonic pulse to travel a 

particular distance. 

C. Zigbee Module:  

Zigbee is the name of a specification for a suite of high level 

communication protocols using small, low power digital 

radio based on IEEE]standard for wireless personal area 

networks. 

D. Ir Sensor: 

IR (infrared) sensors detect infrared light. The IR light is 

transformed into an electric current, and this is detected by a 

voltage or amperage detector.The IR Sensor consists of two 

IR LEDs, the first IR LED is wired to emit LED and the 

second LED is wired to transmit a signal when it receives an 

IR input. 

E. Max 232:  

It is an interfacing block between the controller and 

communication module and between communication module 

and PC. 

F. Lcd: 

Liquid crystal displays (LCD) is an alphanumeric display 

used to display numbers, characters and graphics. Here 16*2 

LCD is used to display the parameters of ultrasonic and IR 

sensors. 

G. Dc Motor Driver: 

L293D is a typical Motor driver or Motor Driver IC which 

allows DC motor to drive on either direction. L293D is a 16-

pin IC which can control a set of two DC motors 

simultaneously in any direction. 
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Fig. 1: Block diagram of the transmitter section 

 
Fig. 2: Block diagram of receiver section 

III. CIRCUIT DIAGRAM 

The circuit diagram of the proposed system is shown in figure 

3. 

 
Fig. 3.1: Transmitter section 

 
Fig. 3.2: Receiver section 

The circuit diagram mainly consist of 

 Microcontroller, 

 Zigbee Module, 

 DC Motor, 

 Dc Motor Driver, 

 Ultrasonic Sensors 

 Ir Sensors 

 Max232 

 Servo Motor 

 Camera 

 Pc 

 Buzzer 

 Power Supply 

A. Working: 

Robot does the action on roads or bridges etc. Sensor 

observation is made in the sensor unit. Sensor feedback is 

divided into two infrared sensors and ultrasonic 

sensor.Ultrasonic sensor will detect the potholes on 

workplace and activate the Zigbee for communication. The 

zigbee receiver receives the information and sends it to the 

PC. If the ultrasound detects a pothole it sends signal to 

microcontroller to activate the servomotor. The visual of the 

pothole and the information regarding the depth of the 

pothole is also sent to the PC for monitoring. A hardware 

structure is present which will start filling the pothole along 

with a shovel to level the road.IR sensors are used to ensure 

if the leveling has been done to appropriate level. If any 

obstacle is detected by the ultrasonic sensor then the PC 

directs the robot through wireless communication to take 

another path.4 wheel DC motor will receive the signal and 

take left or right depending on the command. After sending 

the message signal computer will reset the sensor. Robot can 

directly activate the sensor unit to do the actions. 

IV. PROJECT OUTCOME 

The proposed system is to effectively reduce the number of 

accidents by detecting the potholes on roads automatically 

and repairing it. The system uses an ultrasonic sensor to 

detect the holes on road and will measure the depth of the 

hole. The ultrasonic sensor is placed facing downwards in 
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front of robotic vehicle so that it can detect the potholes on 

roads. This sensor consists of a transmitter and a receiver. The 

transmitter sends an ultrasonic signal that hits an object (here 

potholes) and reflects it back, returns and is received by the 

receiver. 

 
Fig. 4: Robot for pothole detection and repair 

The proposed system uses a 16*2 Liquid Crystal Display to 

display the depth of the potholes on road and indicates 

abnormal when a pothole is detected. Whenever the 

ultrasonic sensor detects a pothole, this will activate the 

zigbee for communication and the information is send to PC. 

An IR sensor is used to detect the humps on road. When the 

sensor detects the hump, the buzzer will indicate its presence 

by making one type of sound. Another pair of IR sensor is 

used to detect the obstacles in front of the vehicle. Whenever 

the vehicle detects the obstacle the buzzer will indicate it by 

making another type of sound and the vehicle will be stopped. 

These details will also be displayed in the LCD screen. Thus 

when the vehicle is stopped we can change the direction of 

the vehicle with the help of PC. 

When the ultrasonic sensor detected a pothole on 

road, a mechanical system will activates automatically and 

starts filling it with the help of a servomotor. The mechanical 

system consists of a tray like structure. The material to fill the 

holes is kept in the tray like structure provided with a small 

hole and a lid. Whenever a pothole is detected, the servo 

motor will start and the lid will open. The vehicle will move 

forward and backward, fill the hole and level it by using a 

flatter. When the ultrasonic sensor detects normal surface the 

vehicle will move forward and once again level the road with 

the help of a roller. 

V. CONCLUSION 

Roads are needed to be monitored continuously for roughness 

and other anomalies to avoid inconvenience to the road users. 

The developed system will serve as a useful approach to 

detect the potholes in the roads and maintenance of it in an 

automated way. The entire design is composed of 3 main sub-

systems Design of robotic cover, sensor modules and 

interfacing of transceiver circuit with PC for transmitting the 

controls to the robot. Here ZigBee module is used for the 

reporting and controlling system as it can surely fill the 

requirements of applications having low power consumption 

along with secured data transfers. The mechanical design of 

the robot consists of wheels controlled by the DC motor.. The 

sensor detects the location and depth of the pothole and gives 

the information to the PC via ZigBee transceiver. A wireless 

camera is also used to provide the real time image of the entire 

operation reduces the time taken to manually search and 

locate potholes and also the man power required. It is a 

helpful approach for the government authority. The use of 

robots significantly expands the potential of surveillance 

systems. 

VI. FUTURE SCOPE 

Our project is implemented by keeping future in mind. In 

future this project could be implemented in each and every 

vehicle. Phased array ultrasonic sensors can be used to obtain 

better results and accuracy. It is an advanced form of 

ultrasonic testing. It basically refers to a bank of ultrasonic 

sensors. Advanced communication technologies like GSM 

can be incorporated along with GPS module for location 

identification. Further, it could be given Wi-Fi or Bluetooth 

connectivity to create a network of vehicles. This network 

would intelligently notify other vehicles present inside it 

about road conditions and traffic analysis The data in the 

central server can be exploited by concerned authorities for 

remedial action on the potholes. The verification of the 

remedial action can also be taken by detecting the presence 

of potholes in the particular location. Also the efficiency of 

interaction of vehicles through Quick Wifi can be improved 

to reduce data losses. 
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