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ABSTRACT 

Road surface defects such as potholes and humps are major contributors to vehicle damage, traffic inconvenience, and 

road accidents. Conventional identification of such defects generally depends on manual inspection and periodic road 

maintenance, which can be time-consuming and inefficient. This paper presents an IoT-based system for automatic 

detection and notification of potholes and road humps. An ultrasonic sensor is used to detect potholes and estimate the 

variation in road surface distance, while an RF transmitter-receiver arrangement is employed to identify road humps. 

An Arduino microcontroller processes the sensor information and provides warnings through an LCD and buzzer. GPS 

is incorporated to determine the location of detected potholes, while Wi-Fi connectivity transfers the sensed 

information to the cloud. The collected information can be monitored remotely through the Blynk IoT platform using 

an Android smartphone. The proposed system integrates sensing, location identification, wireless communication, and 

cloud-based monitoring to provide timely road-condition information and assist both drivers and road-maintenance 

authorities. The system described in the report demonstrates a feasible low-cost approach for automated road-

condition monitoring. 

Keywords— Pothole detection, road hump detection, IoT, Arduino, ultrasonic sensor, RF module, GPS, Blynk, Wi-

Fi, road safety. 

 

INTRODUCTION 

Road transportation is one of the major modes of transportation in India, carrying a substantial proportion of passenger 

and freight movement. However, many roads experience problems such as congestion, poor surface quality, potholes, 

and improperly constructed or distributed speed breakers. These defects can negatively affect vehicle operation and 

road safety. The increasing number of vehicles has further increased the consequences associated with poor road 

conditions, including traffic congestion, vehicle damage, and accidents. The report identifies potholes and road humps 

as important pavement-related problems that require timely detection and maintenance. 

Manual inspection of road conditions is difficult to perform continuously over a large road network. Therefore, an 

automated system capable of sensing road abnormalities and communicating their locations can support drivers as well 

as road-maintenance authorities. The proposed system uses ultrasonic sensing for pothole identification and an RF-

based mechanism for hump detection. The sensor information is processed using an Arduino microcontroller and 

presented to the driver through an LCD and buzzer. 

The system further incorporates IoT technologies to enable remote monitoring. Detected pothole depth and hump 

information are transmitted through Wi-Fi to a cloud platform and can be accessed using the Blynk application 

installed on an Android smartphone. GPS is used to identify the location associated with a detected pothole, providing 

useful information for road-condition monitoring. 
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The main contribution of the proposed work is the integration of ultrasonic sensing, RF communication, GPS, 

Arduino-based processing, Wi-Fi connectivity, and cloud monitoring into a single road-condition notification system. 

The approach provides local driver alerts while also enabling remote access to collected road-condition information. 

LITERATURE SURVEY 

He Youquan et al. [2] investigated pavement pothole detection using three-dimensional project transformation. Their 

work addressed road-surface defects and proposed a system capable of detecting potholes and road irregularities. The 

study also considered driver notification for potentially hazardous road locations. Moazzam et al. [8] presented 

pothole metrology and visualization using a Microsoft Kinect sensor, where depth images were collected from 

concrete and asphalt road surfaces and meshes were generated for pothole visualization. These approaches 

demonstrate the usefulness of sensing and three-dimensional information for identifying pavement defects. 

Mednis et al. [5] proposed real-time pothole detection using accelerometers integrated with Android smartphones and 

discussed participatory sensing for continuous road-surface monitoring. Their algorithms achieved a reported real-

world positive detection rate of up to 90%. Strutu et al. [7] developed a mobile sensor network-based road-surface 

monitoring system using accelerometers, GPS, and video modules installed on vehicles. Zhang et al. [6] proposed a 

stereo-vision-based pothole detection method capable of estimating pothole size, volume, and position. In comparison, 

the system presented in this paper focuses on a comparatively simple embedded architecture using ultrasonic sensing 

for potholes and RF communication for advance hump notification, together with GPS and IoT-based cloud 

monitoring. 

 

PROBLEM STATEMENT 

Potholes and uneven road humps are major road-surface defects that can cause vehicle damage, traffic disturbances, 

and road accidents. Conventional identification and reporting methods are often manual and may not provide timely 

warnings to drivers or useful information for road-maintenance authorities. 

MAIN OBJECTIVES 

1. To develop an automated system for detecting potholes using ultrasonic sensors and detecting road humps 

using RF transmitter-receiver technology, with real-time alerts to drivers. 

2. To integrate GPS, Wi-Fi, Arduino, and Blynk IoT technology for location-based monitoring and remote 

notification of detected road defects. 

 

PROPOSED METHODOLOGY 

The proposed system consists of two major modules: pothole detection and hump detection, integrated with an 

Arduino microcontroller, ultrasonic sensor, GPS, RF transmitter-receiver, LCD, buzzer, Wi-Fi, and Blynk IoT 

platform. For pothole detection, an HC-SR04 ultrasonic sensor continuously measures the distance between the 

vehicle and the road surface. The Arduino generates a trigger pulse and measures the reflected echo to calculate the 

distance. When the measured distance exceeds the predefined threshold, a pothole is detected and an alert is displayed 

on the LCD. The GPS module records the location of the detected pothole, enabling the road defect to be associated 

with its geographical position. 

 

For hump detection, RF transmitters are installed at locations where road humps are present, while an RF receiver is 

mounted on the vehicle. When the vehicle approaches a hump, the receiver detects the RF signal and sends the 
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information to the Arduino, which activates the buzzer and displays a warning on the LCD. The detected pothole and 

hump information is transmitted through Wi-Fi to the Blynk cloud platform and can be monitored using an Android 

smartphone. Thus, the methodology combines ultrasonic sensing, RF communication, GPS localization, embedded 

processing, and IoT-based monitoring to provide timely road-condition information and improve driver awareness. 

 

BLOCK DIAGRAM 

 

 

 

 

 

 

 

Fig1 Receiver Side 

 

Fig 2 Transmitter Side 

The Fig. 1,2 shows the block diagram of the IoT-based monitoring and alert system, where the microcontroller 

receives inputs from the ultrasonic sensor and RF receiver. The processed information is displayed on the LCD and 

transmitted through Wi-Fi to the Blynk cloud platform, while GPS provides location information and the buzzer 

generates an alert when required. 

METHODOLOGY 

The complete operating methodology can be divided into sensing, processing, notification, localization, and cloud-

monitoring stages. Initially, the ultrasonic sensor continuously observes the road surface in front of the vehicle. The 

Arduino generates the required trigger pulse and measures the returned echo time. The measured value is converted 

into a distance. When the measured distance crosses the predefined detection condition, the system identifies a pothole 

and displays an appropriate warning.  

At the same time, GPS provides the geographical location associated with the detected defect. 

For hump detection, RF transmitters are installed at known hump locations. When the vehicle approaches one of these 

locations, the RF receiver detects the transmitted signal. The Arduino interprets the received signal and activates the 
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buzzer and LCD to warn the driver. The information is also transferred through Wi-Fi to the Blynk server, where it can 

be viewed through an Android smartphone. Thus, the system provides both an immediate local warning and an IoT-

enabled remote monitoring facility. 

The software is developed using Embedded C and the Arduino IDE, with Blynk used for IoT visualization and remote 

control/monitoring. The main implementation consists of two modules: pothole detection and hump detection. The 

hardware requirements include a microcontroller, ultrasonic sensors, RF transmitter and receiver, buzzer, LCD, Wi-Fi 

interface, and Android smart phone. 

RESULTS AND DISCUSSION 

As shown in Fig. 3, the developed system was implemented and tested to verify the operation of its major hardware 

components and software functions. The system consists of two primary modules: pothole detection and hump 

detection. The pothole detection module uses an ultrasonic sensor to identify variations in road-surface distance, while 

the hump detection module employs RF communication to generate an alert when the vehicle approaches a predefined 

hump location. 

During pothole detection, the ultrasonic sensor generates an ultrasonic pulse and receives its reflected signal. The 

Arduino processes the echo duration and compares the resulting distance with the specified detection condition. When 

the condition is satisfied, the system displays the pothole warning; otherwise, the LCD indicates a safe condition. For 

hump detection, successful RF reception results in an appropriate warning through the LCD and buzzer. 

The system also supports transmission of sensed information to the Blynk server through Wi-Fi. This provides a 

mechanism for monitoring pothole and hump information from an Android smartphone. The source document 

describes verification and validation as important activities for confirming that the developed system conforms to its 

specified requirements and is useful in its intended operational environment. 

 

The principal advantage of the proposed approach is the integration of multiple technologies into one road-safety 

system. Ultrasonic sensing provides a direct method for detecting road-surface variations, RF communication provides 

advance notification of known humps, GPS associates detected potholes with locations, and IoT connectivity enables 

remote monitoring. However, the source document does not provide quantitative accuracy, detection-rate, response-

time, or comparative performance measurements; therefore, numerical performance claims cannot be established from 

the available project report. The report also identifies GPS reliability, Internet connectivity, data encryption, 

authentication, and side-channel attacks as important technological challenges. 
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 Fig 3 hardware setup 

CONCLUSION 

This paper presented an IoT-based automatic notification and detection system for potholes and road humps using 

ultrasonic and RF sensing technologies. The proposed system integrates Arduino, ultrasonic sensors, RF transmitter 

and receiver modules, GPS, Wi-Fi, LCD, buzzer, Android smartphone, and Blynk cloud services. Ultrasonic sensing is 

used to detect potholes by measuring road-surface distance variations, whereas RF communication is employed to 

provide advance notification of road humps. GPS and IoT connectivity further support location-based information and 

remote monitoring. 

The developed architecture provides a practical embedded and IoT-oriented approach for improving driver awareness 

of road defects. The system can assist in identifying hazardous road conditions and sharing the information with users 

through a cloud-connected application. Future enhancement can focus on improving detection accuracy, reducing 

dependence on Internet connectivity, strengthening IoT security, and incorporating more advanced sensing or data-

processing techniques. These directions follow the limitations identified in the source report concerning GPS 

reliability, connectivity, encryption, authentication, and IoT security. 
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