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Test-set results across random seeds
To assess run-to-run variation, we trained CXS-YOLO and YOLO11n using random seeds 0, 42 and 3407 under otherwise identical settings. Each trained model was evaluated on the same held-out test set. Supplementary Table S1 reports the run-level metrics and within-seed differences, calculated as CXS-YOLO minus YOLO11n. Supplementary Table S2 summarises the results as the mean ± sample standard deviation (SD) across three runs per model. Because only three runs were evaluated, these results are interpreted descriptively, and no inferential statistical test was performed.The seed 0 results in Supplementary Table S1 correspond to the results reported in Table 5 of the main manuscript.
CXS-YOLO achieved higher Precision, mAP@0.5 and Recall than YOLO11n for all three seeds, with mean paired improvements of 1.8, 1.1 and 0.6 percentage points, respectively. The mean improvement in mAP@0.5:0.95 was 0.5 percentage points, although the difference was negative for seed 42 (−0.3 percentage points). These results support the consistency of the improvements in precision, mAP@0.5 and recall across the three training runs. Gains in mAP@0.5:0.95 were less consistent.
Supplementary Table S1. Run-level test-set metrics and paired differences for each random seed.
	Seed
	Model
	Precision (%)
	mAP@0.5 (%)
	mAP@0.5:0.95 (%)
	Recall (%)

	0
	CXS-YOLO
	89.6
	84.9
	49.8
	83.4

	0
	YOLO11n
	87.4
	83.3
	48.8
	82.5

	0
	CXS-YOLO − YOLO11n
	+2.2
	+1.6
	+1.0
	+0.9

	42
	CXS-YOLO
	89.1
	84.4
	49.1
	83.5

	42
	YOLO11n
	87.7
	83.8
	49.4
	83.2

	42
	CXS-YOLO − YOLO11n
	+1.4
	+0.6
	−0.3
	+0.3

	3407
	CXS-YOLO
	89.2
	84.6
	49.6
	83.8

	3407
	YOLO11n
	87.2
	83.5
	48.8
	83.2

	3407
	CXS-YOLO − YOLO11n
	+2.0
	+1.1
	+0.8
	+0.6


Supplementary Table S2. Summary of test-set metrics across three random seeds. Values are means ± sample standard deviations; n denotes the number of independent training runs per model. Paired differences were calculated as CXS-YOLO minus YOLO11n and are reported in percentage points.
	Model
	Precision (%)
	mAP@0.5 (%)
	mAP@0.5:0.95 (%)
	Recall (%)
	n

	CXS-YOLO
	89.3 ± 0.3
	84.6 ± 0.3
	49.5 ± 0.4
	83.6 ± 0.2
	3

	YOLO11n
	87.4 ± 0.3
	83.5 ± 0.3
	49.0 ± 0.3
	83.0 ± 0.4
	3

	[bookmark: _GoBack]CXS-YOLO − YOLO11n
	+1.8 ± 0.5
	+1.1 ± 0.5
	+0.5 ± 0.7
	+0.6 ± 0.3
	3 pairs



