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Camel husbandry is an important component of livestock

g
management in arid and semi-arid regions; however, traditional counting
methods are labor-intensive, time-consuming, and prone to significant human
error. This study proposes a drone-based deep learning framework for automated
counting and monitoring of camel herds under prevailing desert conditions. Aerial
videos were collected from nine camel herds across multiple regions in Iran using
unmanned aerial vehicles (UAVs). A dedicated dataset was constructed from
extracted video frames and annotated using polygon-based labeling. Two
detection strategies were comparatively evaluated, including body-without-head
and head-only detection. Object detection models were trained using the YOLOv8
architecture and tested under different training data scales to analyze the effect
of dataset size on counting performance. Experimental results showed that head-
based detection showed promising robustness under the tested conditions,
although a fully controlled comparison with body-based detection would require
matched training data. Expanding the training dataset from 100 images (=900
frames) to 220 images (<1800 frames) led to substantial improvements in
detection stability and counting accuracy. Using the expanded dataset, the
proposed system achieved > 98% counting accuracy in multiple real herds,
including large groups containing up to 271 camels, with 1 counting error. The
trained model was successfully integrated into the Sarebanyar App, enabling
automated processing of newly acquired UAV videos and direct storage of results
within an operational management workflow. The findings demonstrated that
combining the UAV imaging, optimized region-of-interest selection, and diverse
real-world training data enables a robust, scalable, and economically efficient
solution for intelligent livestock monitoring in harsh desert environments,

Keywords: Drone, counting, camel, Deep Learning

production in arid and semi-arid regions, where camels
contribute to food security, rural livelihoods, and the
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Figure 3. Example of rea-time camel counting output generated by the deployed system
Discussion scalability in agricultural systems. Beyond crop
production, UAV systems have increasingly been

The results of th applied to livestock monitoring in extensive grazing
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Figure 2. Polygon-based camel annotation performed in the CVAT platform
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