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COLLOQUIA ON ALGORITHMS AND LEARNING

Deep Learning and Remote Sensing for Landslide Hazard Mapping:

Advances, Applications, and Opportunities
Abstract:
Landslide hazard mapping has seen significant progress with the integration of deep learning and remote
sensing technologies. Among the most effective approaches are object detection models from the YOLO
family, which, when enhanced with attention mechanisms such as CBAM, ECA, SA, and GAM,
demonstrate exceptional capabilities in identifying and localizing landslides across diverse and complex
terrains. These mechanisms improve the model’s ability to extract and prioritize critical spatial features
from high-resolution satellite and UAV imagery, leading to greater detection accuracy and speed.
Empirical evaluations using open-source datasets confirm the performance of these attention-
augmented models through key metrics such as precision, recall, F-score, and mean average precision
(mAP). Notably, configurations like YOLOv5n+CBAM and YOLOv10m+CBAM deliver robust results.
Complementing these object detection models, dynamic semantic segmentation networks, particularly
U-Net, achieve enhanced performance when integrated with backbone architectures like ResNet and
DenseNet, improving the depth and quality of feature extraction for pixel-wise landslide mapping.
These advancements underscore the transformative potential of combining multisource remote sensing
data with advanced computer vision techniques for scalable, data-driven disaster risk reduction. The
session will further highlight the importance of interdisciplinary collaboration across geoinformatics,
computer science, and environmental sciences to develop robust, Al-driven solutions for landslide
detection and environmental hazard monitoring. This talk will appeal to a wide audience interested in
artificial intelligence, geospatial technologies, and climate-related risk management.
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Indian Institute of Technology Roorkee (2018), an M.Tech. from the Indian Institute of Technology Bombay
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