Supplementary experiments
The validation dataset for our study was sourced from the the PI-CAI challenge  (https://pi-cai.grand-challenge.org/). For validation purposes, exclusively the clinical data section was utilized. The dataset comprises a total of 1476 patients, with validated clinical characteristics including age, Prostate-Specific Antigen (PSA) levels, and volume measurements. The binary label 'case_csPCa' was employed for our analysis. Patients with any missing data were meticulously excluded, resulting in the retention of 1439 patients for the subsequent modeling process. Among these, 1031 patients were labeled as 'YES,' while 408 were labeled as 'NO,' illustrating the presence of sample imbalance within the dataset.
To address this imbalance, a stratified sampling approach was employed. A total of 1073 patients were involved in the training process, utilizing a 10K-fold cross-validation strategy. Subsequently, a subset of 360 patients was isolated to serve as the test set. 
1. Results
This section compared the performance of the optimal model combination (Cos + Stacking (SVM)) with that of the ML and standard Stacking (LR) models. The optimal combination proposed algorithm achieved a 3.35% improvement in AUC compared to the popular ML model LR, a 2.07% improvement compared to the standard Stacking (LR) algorithm and a 1.93% improvement compared to the Gelu + standard Stacking (LR) algorithm (Tabel 1). Furthermore, the proposed NT Stacking algorithm outperformed other methods across all performance metrics, including ACC of 0.731, SEN of 0.861, SPE of 0.402, and F1 of 0.821. These experimental results underscore the superiority of the proposed optimal Stacking algorithm combination in achieving enhanced performance.
Table 1. Performance comparison of ML models, standard Stacking (LR) algorithm, Gelu + standard Stacking (LR) algorithm and Cos + Stacking (SVM) algorithm
	NT
	ML strategy
	AUC
	ACC
	SEN
	SPE
	F1

	N/A
	SVM
	0.713
	0.705
	0.771
	0.539
	0.701

	
	LR
	0.717
	0.633
	0.608
	0.696
	0.704

	
	RF
	0.712
	0.725
	0.818
	0.490
	0.810

	
	XGB
	0.673
	0.719
	0.829
	0.441
	0.809

	
	DT
	0.628
	0.708
	0.814
	0.441
	0.800

	
	Stacking (LR)
	0.726
	0.725
	0.860
	0.382
	0.817

	Gelu
	Stacking (LR)
	0.727
	0.730
	0.852
	0.422
	0.819

	Cos
	Stacking (SVM)
	0.741
	0.731
	0.861
	0.402
	0.821




