	Table S3. Computational Overhead of Fuzzy Optimization.

	Component
	Time Complexity (Without Fuzzy Optimization)
	Time Complexity (With Fuzzy Optimization)
	Training Time (Seconds)
	Inference Time (ms/frame)

	Preprocessing
	O(n)
	O(n)
	4.5
	32.5

	Silhouette Extraction
	O(n log n)
	O(n log n)
	3.0
	34.0

	Feature Extraction
	O(n)
	O(n log n)
	2.8
	33.0

	Fuzzy Optimization
	N/A
	O(n2)
	6.5
	35.0

	DNN Classification
	O(n log n)
	O(n log n)
	10
	40.0



