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Introduction: 

1. Road transportation plays a crucial role in economic development, mobility, and 

connectivity.  

2. Road surface deterioration particularly potholes continues to pose significant 

challenges to vehicle safety, ride comfort, and infrastructure maintenance.  

3. Potholes are formed due to a combination of material fatigue, water infiltration, and 

discomfort to road users. In many developing countries, these issues persist due to 

manual inspection methods, delayed maintenance, and lack of standardized. 

4. As smart cities expand, the need for intelligent road surface analysis using Artificial 

Intelligence (AI) has become increasingly essential. 

5. Recent advancements in computer vision, deep learning, and edge-device 

computing have enabled automated monitoring of road surface defects at large 

scale. 

Objectives:  

1. To classify potholes based on severity and physical characteristics. 

2. To design a real-time road surface monitoring framework. 

3. To create a geo-tagged defect mapping system. 

4. To propose a predictive maintenance model for road authorities 

5. To reduce road accidents, vehicle wear, and transportation delays 

6. To support smart-city initiatives through digital road infrastructure 

7. To develop an automated AI-based system for accurate detection of potholes 

Methodology: 

The system uses image processing and AI techniques. Images of roads are captured and 

processed using trained models. The system identifies potholes and calculates their 
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dimensions. Separate modules are used for detection, length calculation, and breadth 

estimation, which are later combined into a single system. 

Result and Conclusion: 

1. High detection accuracy across varied conditions 

2. Real-time performance suitable for city-wide deployment Accurate pothole sizing for 

severity classification 

3. GIS mapping supports smart maintenance 

4. Night and rain detection needs improvement 

5. The intelligent system enhances road safety, reduces maintenance costs, improves 

rider comfort, and supports smart-city digital infrastructure initiatives. The 

experiments demonstrate that AI- powered road surface analysis is a reliable and 

scalable solution for detecting potholes and redesigning road humps scientifically. 
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Future Scope: 

The future scope of this project includes: 

1. Real-Time Implementation 

2. Integration with Smart Cities 

3. Mobile Application Development 

 

 

 


