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Abstract

This research aims to apply small object detection techniques to classify and detect red ant
eggs from images captured in artificial nests, with the objective of improving detection accuracy for
estimating egg quantity. The study employs a deep learning model based on YOLO, specifically the
YOLOv1ln version, which is an effective approach for small object detection tasks. The research
methodology is divided into four main stages: data collection, image preprocessing, model training and
testing, and performance evaluation. The dataset consists of 47 images of red ant eggs, divided into 32
training images, 9 validation images, and 6 testing images, corresponding to a ratio of 70:20:10. Data
augmentation techniques, including image scaling, rotation, brightness and color adjustment, were
applied to increase data diversity and reduce overfitting. The experimental results found that the model
can detect red ant eggs with a precision was 0.66 and a recall was 0.79. The mean Average Precision
(mAP) at an Intersection over Union (loU) threshold of 0.5 (mAP@0.5) was 0.76, while the mAP@0.5:0.95
was 0.49. The results also show that the model performs better in detecting larger objects compared
to smaller ones. This research shows the potential of applying deep learning-based object detection

techniques in smart agriculture systems to support the detect and estimation of red ant egg production.

Keywords: Classification, Red Ant Egg, Small Object Detection, YOLOv11n
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2.3 Small Object Detection (SOD)
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