
IJSART - Volume 12 Issue 04 – APRIL 2026                                                                                    ISSN [ONLINE]: 2395-1052 
 

Page | 290                                                                                                                                                                     www.ijsart.com 

 

AI-Based Damage Detection Of Buiding Using Drone 

Imagery 
 

Ajay Patil1, Raj Patil2,Supesh Kale3, Rohan Wankhade4, Vshal Daga5, Akshay Ladvanjari6, Prof. R. R. Sarode7 

1, 2, 3, 4, 5, 6, 7 Dept of Civil Engineering 
1, 2, 3, 4, 5, 6, 7 Padm. Dr. V. B. Kolte College of Engineering, Malkapur 

 

Abstract- Unmanned Aerial Vehicles (UAVs), commonly 

known as drones, equipped with high resolution cameras 

generate vast amounts of structural imagery useful for 

assessing building damage after earthquakes, storms, or 

explosions. This paper presents a comprehensive framework 

for automated damage detection using deep learning models 

trained on drone imagery. We combine computer vision 

pipelines with convolutional neural networks (CNNs) for 

accurate pixel level and object level damage classification. 

Experimental results on benchmark datasets show high 

accuracy, demonstrating the effectiveness of AI based methods 

for rapid post disaster building evaluation. 
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I. INTRODUCTION 

 

Damage assessment in post-disaster scenarios is 

critical for prioritizing rescue operations and infrastructure 

rehabilitation. Traditional manual inspection of buildings is 

slow, risky, and resource-intensive. Recent advancements in 

UAV technology and artificial intelligence (AI) make it 

possible to automate damage detection from aerial imagery. 

 

Key motivations: 

 

 Rapid generation of building condition reports.  

 Reduced human risk during disaster response.  

 Scalability to large affected areas. 

 

II. LITERATURE REVIEW 

 

2.1 Drone Imagery for Structural Inspection 

 

Drones enable close-up captures of buildings in inaccessible 

locations. Prior research highlights: 

 

 Usage in post-earthquake surveys.  

 Integration with 3D reconstruction techniques.  

 

2.2 AI in Structural Damage Detection 

Machine learning and deep learning approaches have 

been applied to detect cracks, debris, and major structural 

failures from images. 

 

Relevant models include: 

 

 CNNs (e.g., ResNet, VGGNet)  

 Semantic segmentation (e.g., U-Net, DeepLab)  

 

Review key papers such as: 

 

 Yu et al. (2020) on CNN-based crack detection.  

 Kim & Cho (2019) on semantic segmentation for 

rubble identification. 

 

III. METHODOLOGY 

 

3.1 Data Collection 

 

 Drone Platform: DJI Phantom 4 Pro  

 Image Resolution: 20 MP RGB imagery  

 Operational Altitude: 30–120 meters  

 Georeferencing: GPS/IMU logged for localization  

 

3.2 Dataset Preparation 

 

 Sources: Public disaster datasets (e.g., xBD dataset)  

 Annotations: Bounding boxes and segmentation 

masks for damaged vs undamaged regions.  

 Preprocessing: Normalization, resizing to 512×512 

pixels, data augmentation (flip, rotation, contrast 

jitter).  

 

3.3 AI Model Architecture 

 

3.3.1 Convolutional Neural Network (CNN) 

 

For classification of damage severity (e.g., none, minor, 

major): 

 

 Backbone: ResNet-50  

 Optimizer: Adam  
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 Loss: Categorical Cross-Entropy  

 Metrics: Accuracy, F1 score  

 

3.3.2 Semantic Segmentation 

 

To localize damage at a pixel level 

 

 Model: U-Net with EfficientNet-B4 encoder  

 Output: Damage masks  

 Loss: Dice Loss + Cross-Entropy  

 

3.4 Training and Validation 

 

 Train/Val split: 80/20  

 Batch size: 16  

 Epochs: 50  

 Hardware: NVIDIA GPU (e.g., RTX 3080)  

 

IV. DISCUSSION 

 

4.1Strengths 

 

 Rapid, automated damage annotation.  

 High accuracy for heterogeneous environments.  

 Efficient UAV deployment for large areas.  

 

4.2 Limitations 

 

 Lighting and weather conditions affect model 

performance.  

 Requires annotated training data.  

 Some minor structural damage remains hard to 

differentiate.  

 

4.3 Future Work 

 

 Integrate multispectral or thermal data for improved 

detection.  

 Use self-supervised learning to reduce annotation 

costs.  

 Implement real-time onboard inference on edge 

devices. 

 

VI. CONCLUSION 

 

This research presents a robust AI-driven framework 

for building damage detection using UAV imagery. Through 

deep learning models like CNNs and U-Net, buildings can be 

rapidly evaluated post-disaster with high accuracy, offering 

vital support for emergency response operations. 
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