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Objective: Natural disasters such as earthquakes, floods, and hurricanes cause extensive
damage to buildings and urban infrastructure. Rapid and accurate post-disaster damage
assessment plays a crucial role in crisis management, optimal allocation of relief resources,
and reconstruction planning.

Method: In this study, using the XBD dataset and the deep learning-based models
YOLOvV8 and YOLOv11, a multi-level classification framework was developed to detect
and categorize building damage. The models were evaluated using Accuracy, Precision,
Recall, F-score, mean Intersection over Union (mloU), and Dice Coefficient metrics.
Results: YOLOv11 outperformed YOLOVS, achieving an Accuracy of 0.82, F-score of
0.81, mloU of 0.73, and Dice of 0.86. Both models successfully identified and
distinguished three damage levels — minor, severe, and complete — across various
disaster types.

Conclusion: Further analysis indicated that the type of disaster and the degree of urban
density significantly influenced model performance, with reduced accuracy in densely built
areas, particularly for minor damages. The superior performance of YOLOv11 is attributed
to its optimized architecture and the Dynamic Anchor Head mechanism, which enhances
its capability to capture complex spatial damage patterns. Overall, the proposed deep
learning framework provides an effective, automated approach to post-disaster building
damage assessment, supporting the development of intelligent crisis management systems
and improving the efficiency of resource allocation during disaster response.
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1. Unmanned aerial vehicles (UAVS)
2. light detection and ranging
3. convolutional neural network (CNN)
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4. Segmentation
5. Normalization
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7. Data preprocess

8. Deep learning

9. Data cleaning

10. Labels

11. Overfitting

12. Flip

13. Grayscale

14. Increase Saturation
15. contrast
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