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ABSTRACT

This paper presents a real-​time road health monitoring system that overcomes the 
limitations of manual road inspections. The system uses cameras and GPS modules 
mounted on public vehicles to capture live road images, which are processed on 
edge devices using a YOLOv8-​based deep learning model. It automatically detects 
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potholes, cracks, and surface irregularities, assigns severity scores, and tags each 
defect with precise GPS coordinates. The data is sent to a centralized PostgreSQL 
database with PostGIS for spatial mapping. A React-​based administrative dashboard 
helps authorities assess road conditions and prioritize repairs, while a public React 
web portal allows citizens to report issues. Automated and public reports are cross-​
verified to avoid duplication, making the system cost-​effective, scalable, and reliable.

1.	 INTRODUCTION

Infrastructure of road transportation is at thconnectivity,economic growth, social 
connectivity and mobility services in both developed and developing areas. Constant 
load exchanges caused by the environment and aging of materials cause gradual 
degradation of the pavement to producpotholes andthe form of cracks and potholes, 
and surface deformations, which deteriorate road safety and ride quality (Shakhovska 
et al., 2024). The high rate of urbaexacerbated high vehicular density exacerbates 
the mechanicoad on road networkexceedsmoting the wear and tear that exceed the 
possible scope of traditional maintenance regimes (Duan and Nazri, 2024). Poor 
and late recognition of pavement defects leads to the risk of accidents, additional 
spending on upkeep procedures, and the shorter life of infrastructure (Abbas et 
al., 2025). The need to ensure that the conditions of the road surface are known in 
time has thus been a major demand of a sustainable transport management system 
(Mishra and Kamal, 2024).

The conventional methods of road inspection are based on the periodic manual 
surveys and visual observations, which are carried out by the qualified staff. Although 
these approaches are still popular, they have limited coverage of space and frequency 
of inspection that limit them in terms of capturing quickly changing damages due to 
environmental changes and traffic overloads (Liu et al., 2025). Rural road systems 
are further complicated by the lack of resources and the lack of monitoring intensi-
ty; this leads to the fact that the routes are often underutilized, which leads to their 
long-​term decay (Davuluri, 2024). This is because of a lack of ongoing monitoring 
provisions, which results in reactive instead of proactive maintenance efforts, which 
adds to the overall operational costs in the long run (Abdelkader et al., 2025). These 
restintoctions have prompted the research to intelligent and automated road-​condition 
monitoring systems that can operate in real-​time (Uppukonda et al., 2025).

The development of intelligent transportation systems has provided the possi-
bility to combine computer vision and deep learning to analImagingoad surface 
automatically. Imagining platforms on vehicles and airlift can produce vast amounts 
of visual data that can be used to capture pavement texture, geometry, and defect 
features when used in real-​world conditions (Britto et al., 2025). Trained deep learn-



 

 

32 more pages are available in the full version of this

document, which may be purchased using the "Add to Cart"

button on the publisher's webpage: www.igi-

global.com/chapter/vehicle-mounted-real-time-road-damage-

detection-system-using-yolov8-and-edge-computing/413552

Related Content

Enhancing Empowerment: Exploring the Influence of Tourism Social

Entrepreneurship on Community Engagement
Megha Tamangand Joby Thomas (2025). Rural Social Entrepreneurship

Development: Network-Based Manufacturing System Model  (pp. 289-310).

www.irma-international.org/chapter/enhancing-empowerment/373566

State-of-the-Art Review on Fatigue Resistance of Lightweight Alloys Through

Advanced Manufacturing Techniques
Namrata Gangil, Arshad Noor Siddiquee, Faseeulla Khan Mohammad, Mohammed

E. Ali Mohsin, Syed Quiadir Moinuddinand Aarti Singh (2026). Engineering Advanced

Materials for Manufacturing, Energy, and Smart Systems (pp. 1-40).

www.irma-international.org/chapter/state-of-the-art-review-on-fatigue-resistance-of-lightweight-

alloys-through-advanced-manufacturing-techniques/402170

Elements of Industrial Automation and Robotics
Chandika Samynathanand  Kavitha G. (2022). Advanced Manufacturing Techniques

for Engineering and Engineered Materials (pp. 113-131).

www.irma-international.org/chapter/elements-of-industrial-automation-and-robotics/297273

Materials for Thin-Film Photovoltaics: Structure, Performance, Deposition

Techniques, and Engineering Applications
Atef Raafat El Khatiband Hameed AlRashidi (2026). Engineering Advanced Materials

for Manufacturing, Energy, and Smart Systems (pp. 395-434).

www.irma-international.org/chapter/materials-for-thin-film-photovoltaics/402182

An Overview of Welding Methods for Advanced Materials: Testing and

Evaluation
Thiraviam Rayapandiand  Suresh P. (2022). Advanced Manufacturing Techniques for

Engineering and Engineered Materials (pp. 198-225).

www.irma-international.org/chapter/an-overview-of-welding-methods-for-advanced-

materials/297279

http://www.igi-global.com/chapter/vehicle-mounted-real-time-road-damage-detection-system-using-yolov8-and-edge-computing/413552
http://www.igi-global.com/chapter/vehicle-mounted-real-time-road-damage-detection-system-using-yolov8-and-edge-computing/413552
http://www.igi-global.com/chapter/vehicle-mounted-real-time-road-damage-detection-system-using-yolov8-and-edge-computing/413552
http://www.irma-international.org/chapter/enhancing-empowerment/373566
http://www.irma-international.org/chapter/state-of-the-art-review-on-fatigue-resistance-of-lightweight-alloys-through-advanced-manufacturing-techniques/402170
http://www.irma-international.org/chapter/state-of-the-art-review-on-fatigue-resistance-of-lightweight-alloys-through-advanced-manufacturing-techniques/402170
http://www.irma-international.org/chapter/elements-of-industrial-automation-and-robotics/297273
http://www.irma-international.org/chapter/materials-for-thin-film-photovoltaics/402182
http://www.irma-international.org/chapter/an-overview-of-welding-methods-for-advanced-materials/297279
http://www.irma-international.org/chapter/an-overview-of-welding-methods-for-advanced-materials/297279

