 Dataset Composition
The dataset used for training and evaluation consists of a total of 1,500 images spanning five distinct species classes. These images are partitioned into three subsets:
Training set: 1,045 images
Validation set: 150 images
Test set: 305 images
Each of the following classes contributes exactly 300 images, ensuring balanced representation across species:
	Class
	Number of Images

	Plestiodon laticeps
	300

	Agkistrodon laticinctus
	300

	Agkistrodon contortrix
	300

	Gonatodes albogularis
	300

	Plestiodon inexpectatus
	300


This balanced distribution across classes and subsets helps to mitigate class imbalance issues and supports reliable performance evaluation during both training and testing phases.



Result Comparison 
The performance of several additional models alongside ResNet50 was evaluated. The results are summarized in the table below:
	Metric
	YOLOv8n-cls
	InceptionV3
	EfficientNetB0
	ResNet50
	CNN

	Accuracy
	0.8133
	0.6721
	0.2000
	0.5115
	0.2000

	Macro Precision
	0.8133
	0.6762
	0.0400
	0.5085
	0.0401

	Macro Recall
	0.8133
	0.6721
	0.2000
	0.5115
	0.2000

	Macro F1-score
	0.8133
	0.6630
	0.0667
	0.5040
	0.0668

	Top-5 Accuracy
	1.0000
	—
	—
	—
	—



Analysis:
· The YOLOv8n-cls model achieved the highest performance among the five models, with an accuracy of 81.33% and equal macro precision and recall, indicating balanced sensitivity and specificity across all classes.
· InceptionV3 delivered moderate performance (Accuracy: 67.21%), with a slight improvement in precision (67.62%) over ResNet50.
· EfficientNetB0 and the basic CNN recorded the lowest performance, likely due to their limited capacity to handle intra-class variability and class imbalance, especially for rare species.
· The Top-5 Accuracy test highlights that YOLOv8n-cls correctly includes the true class within its top five predictions 100% of the time.
These comparisons demonstrate that the YOLOv8n-cls architecture offers a tangible advantage for static image classification tasks over traditional frameworks such as ResNet50 and InceptionV3, making it a strong candidate for future field deployment in wildlife monitoring systems.

