 Supplementary Table 1. Inference efficiency assessment (detailed)
	Metric
	Value

	Number of measurements
	20

	Mean inference time
	5.62 ± 2.00 seconds/image

	Median inference time
	4.97 seconds/image

	Minimum inference time
	3.20 seconds/image

	Maximum inference time
	10.90 seconds/image

	Throughput
	10.7 images/minute


*Hardware configuration: Intel Core i7-12700H CPU, NVIDIA RTX 3060 6GB GPU, 16GB DDR4 RAM, NVMe SSD storage.*

Supplementary Table 2. Comparative analysis of core system architectures and performance
	Dimension
	Proposed System
	Thorough Insights
	PathOrchestra
	Representative Commercial Products

	Core architecture
	YOLOv8 (lightweight, real-time)
	Deep CNN (not disclosed)
	DINOv2 large model
	Proprietary deep models

	Deployment model
	Complete local deployment
	Cloud/hybrid deployment
	Cloud/integrated platform
	Cloud-based/SaaS

	Sample size
	250
	Not disclosed
	>5,000
	Not disclosed

	Detection rate
	98.00%
	-
	-
	-

	Kappa coefficient
	0.831
	-
	-
	-

	AUC
	0.816
	-
	-
	-

	Inference speed
	5.62 sec/image
	-
	-
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	Key features
	Real-time inference, data privacy, open-source
	"Warning island," "Sky eye" teaching functions
	Integrated diagnosis and quality control
	FDA clearance, workflow integration

	Cost
	Free, open-source
	Project-based collaboration
	Project-based collaboration
	High cost/subscription-based

	Customization capability
	Fully open
	Closed
	Closed
	Closed



