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ABSTRACT
Human-elephant conflict (HEC) presents a critical challenge in regions where human settlements intersect with elephant habitats, endangering lives and livelihoods. Unmanned Aerial Vehicles (UAVs) equipped with thermal infrared (TIR) cameras offer a promising solution for real-time monitoring and management in HEC situations. This review paper comprehensively examines Convolutional Neural Network (CNN) algorithms integrated into UAV video streaming to enhance object detection in TIR videos for effective emergency response in HEC scenarios. Beginning with an overview of HEC mitigation strategies, the review emphasises the role of UAV surveillance and the necessity for accurate object detection algorithms to distinguish between humans and elephants in challenging environmental conditions. The background and related work section delve into previous research on HEC mitigation and object detection techniques in UAV videos, focusing on CNN-based approaches and challenges specific to TIR imagery. Exploring object detection algorithms tailored for TIR videos, the paper details architectures like YOLO, SSD, and Faster R-CNN, highlighting their strengths and limitations. Considerations for integrating CNN algorithms into UAV systems are discussed, addressing challenges such as computational efficiency and optimisation for TIR video streaming. The review also covers evaluation metrics and performance analysis, stressing the importance of precision, recall, and F1 score in assessing algorithm effectiveness. Furthermore, future directions and challenges are outlined, including multi-sensor fusion and ethical considerations in deploying UAV technology for HEC management. In conclusion, the paper underscores the significance of CNN-based object detection in UAV TIR videos for emergency response in HEC situations, emphasising the need for ongoing innovation and collaboration to mitigate human-elephant conflict effectively. 
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