
IJSRD - International Journal for Scientific Research & Development| Vol. 14, Issue 1, 2026 | ISSN (online): 2321-0613 

 

All rights reserved by www.ijsrd.com 76 

AI Based Pothole Detection System Using Drone Surveillance 

Mr. Sayyed Hussain1 Mr. Shaikh Aleem2 Ms. Shaah Kalina3 Mr. Khan Hammad4  

Mr. Zuber Shaikh5 

1,2,3,4Student 5Lecturer 
1,2,3,4,5Department of Artificial Intelligence Markup Language (AIML) 

1,2,3,4,5Anjuman-I-Islam’s A.R. Kalsekar Polytechnic, New Panvel, India

Abstract — Road damage such as potholes are a common 

source of accidents, damage to vehicles and inefficiency in 

transportation systems. Current methods of road inspection 

involve undertaking field surveys that are time-consuming 

and prone to human error. Here, we propose the use of drone-

based pothole detection system using Artificial Intelligence 

(AI). We use a drone equipped with a camera to fly over roads 

and take images of the road surface that can be processed 

using computer vision and deep learning techniques to detect 

potholes. 
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I. INTRODUCTION 

Roads infrastructure is crucial to transportation, whether it be 

by car, bus, bicycle or on foot. Although numerous 

improvements have been carried out in recent years, many 

districts of the city and the major highways that make up our 

road network still have many potholes. An unpleasant 

encumbrance that damages vehicles, hampers circulation and 

is a source of risks on the road. 

Current pothole detection methods depend on either 

manual field inspections or use citizen reporting applications. 

These methods are proven to be ineffective and slow. 

Manually surveying entire lengths of road requires a lot of 

time, money and resources. Even with the best of intentions, 

potholes are often left unfixed for months at a time due to the 

length of time it takes to discover and repair them. 

Infrastructure defects such as potholes are one of the 

biggest worries for all the commuters. Currently the potholes 

are identified using manual methods. Here we are using 

drones equipped with cameras to detect potholes. The drone 

photographs the road surface which is then passed on to the 

Machine Learning algorithm which detects potholes. 

Utilizing drone technology, computer vision and AI, 

the system can efficiently carry out road inspections. AI then 

categorizes the potholes by depth and assigns each with GPS 

coordinates, so that the responsible authorities are able to 

quickly repair them. 

II. BACKGROUND AND REVIEW 

Over the past few years there have been several attempts to 

find ways of utilising computer vision and artificial 

intelligence in road inspections. Perhaps one of the more 

common types of research revolves around finding ways to 

detect potholes using cameras fitted to a variety of different 

vehicles or even your smartphone. 

See also: Artificial intelligence Pothole detection 

using deep learning algorithms One of the most widely used 

methods to determine road surface anomalies, is to use 

Convolutional Neural Networks (CNNs) and classify road 

surfaces into potholes or not potholes. Deep learning models 

can also show a high level of accuracy in road surface defect 

detection. 

Another approach uses sensor onboard a vehicle that 

include accelerometers and vibration sensors to locate 

anomalies in the road surface. While useful for mapping 

rough patches of road this method does not always directly 

image the source of the problem, in other words provide an 

accurate photograph of the pothole that needs to be filled. 

With the ongoing technological advancements, the 

drones are increasingly being utilized for carrying out aerial 

road inspection systems. The drones are deployed with 

advanced high-definition cameras to carry out the 

surveillance and cover large distance on the roads. They 

record the high-definition images and videos of the roads. 

Then these images are put through an advanced system of 

Artificial Intelligence that uses various technologies to 

predict the faults or cracks in the roads. 

III. SYSTEM DESIGN AND METHODOLOGY 

A. System Overview:  

The system uses a drone with a camera to capture road 

images. These images are processed using AI with tools like 

Python, OpenCV, and YOLO to detect potholes and track 

their locations using GPS. 

B. Data Flow Diagram:  

Bounding boxes are used by a deep learning model to identify 

potholes. After that, the system logs the GPS location and 

transmits the information to a database or a road maintenance 

authority. 

C. Block Diagram:  

Real-time road photos are taken by a drone and transmitted to 

the processing unit. Potholes are identified, marked, and their 

GPS location is recorded by a deep learning model that 

examines the photos. After that, the data is either saved for 

reports and analysis or shown on a monitoring screen. 

D. Pothole Detection Mechanism:  

In order to enhance quality, captured road photos are first 

preprocessed by resizing, converting to grayscale, and 

applying filters to eliminate noise. A deep learning pothole 

detection model receives the processed photos and examines 

the road surface to find potholes based on their depth and 

shape. In order to track a pothole’s location, the system 

creates a bounding box around it and logs its GPS 

coordinates. 
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Fig. 1:  Drone capturing road surface imagery. 

IV. RESULTS AND DISCUSSION 

A. Accuracy of Detection:  

The AI model can effectively identify potholes in the majority 

of road photos, according to experimental testing. A number 

of variables, including model training, lighting, and image 

quality, affect detection accuracy. The system’s detection 

performance is greatly enhanced by high-resolution drone 

photos. 

B. Performance of Processing: 

Potholes can be detected almost instantly thanks to the 

system’s quick processing of captured images. The 

complexity of the AI model and the hardware utilized can 

affect processing speed. Deep learning models that have been 

optimized can increase detection speed without sacrificing 

accuracy. 

C. Dependability of the System:  

The combination of AI detection and drone surveillance 

offers a dependable way to inspect roads. Without the need 

for human intervention, the system can swiftly scan wide 

stretches of road and find potholes. However, environmental 

factors like dim lighting or heavy traffic can have an impact 

on detection performance and image quality. 

D. Conversation:  

The findings show that drone-based pothole detection 

systems can greatly increase the effectiveness of road 

inspections. The suggested system offers quicker, safer, and 

more precise detection than conventional manual tech 

toniques. Authorities may be able to handle road repairs more 

efficiently if this system is integrated with databases for road 

maintenance and smart city infrastructure. 

 
Fig. 2: Sample detection output with bounding boxes. 

V. ADVANTAGES 

A. Quicker Road Inspection:  

Large road areas can be quickly scanned by drones, greatly 

cutting down on inspection time. 

B. Enhanced Security:  

Workers no longer need to manually inspect hazardous road 

environments thanks to automated detection. 

C. High Accuracy of Detection:  

Potholes can be reliably identified from aerial photos using 

AI-based models. 

D. Integration of Smart:  

Infrastructure Road damage can be automatically reported by 

the system through integration with smart city platforms. 

VI. LIMITATIONS 

A. Dependency on the Weather:  

Rain, wind, and bad weather can all have an impact on drone 

operations. 

B. Conditions of Lighting:  

Shadows or poor lighting can make detection less accurate. 

C. Requirements for Processing:  

Large amounts of processing power are needed for deep 

learning models. 

D. Cost of Initial Deployment:  

AI infrastructure and drone systems may require a larger 

initial investment. 

VII. CONCLUSION 

This project presents an AI-based pothole detection system 

using drone surveillance designed to improve road 

monitoring and maintenance. By combining drone imaging, 

computer vision, and deep learning, the system can 

automatically detect potholes and provide their precise 

locations. 
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The proposed approach significantly reduces 

manual inspection efforts and improves detection efficiency. 

The system can help municipal authorities identify damaged 

roads quickly and take corrective action. 

Future developments may include real-time 

detection systems, automated maintenance alerts, and 

integration with smart transportation networks to further 

enhance road safety and infrastructure management. 
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