







Appendix A. Supplementary Model and Implementation Details



Table A-1. Comparison of the number of parameters of different YOLO models in the Nano class.
	Model Version
	Model Type
	Number of Parameters

	YOLOv4
	Nano
	6.2 million

	YOLOv5
	Nano
	1.8 million

	YOLOv6
	Nano
	1.3 million

	YOLOv7
	Nano
	2.5 million

	YOLOv8
	Nano
	3.2 million

	YOLOv11
	Nano
	2.59 million





Table A-2. Python libraries used for data preparation, outlier detection, model training and performance evaluation.
	Library
	Purpose

	Os
	File path management and directory handling

	Numpy
	Numerical computations and array operations

	PIL (Pillow)
	Image loading and preprocessing

	sklearn.neighbors.LocalOutlierFactor
	LOF for anomaly detection

	Ultralytics
	Model training and evaluation using the YOLO framework

	Torch (PyTorch)
	Backend deep learning operations for YOLO

	opencv-python
	Image and video preprocessing (used as needed)

	yaml / ruamel.yaml
	Configuration file reading/editing (e.g., data.yaml)
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