Supplementary Material
Robot-Tracked Multi-View 3D Ultrasound Reconstruction for Quantitative Assessment of Simulated Abdominal Haemorrhage in a Tissue-Mimicking Phantom
Supplementary Table S1. Experimental dataset and acquisition summary.

	Target injected fluid volume (mL)
	No. of 3D volumes
	Acquisition geometry
	Volume dimensions (voxels)
	Native voxel spacing (mm)
	Frames per volume
	Approximate FOV (mm)

	70
	21
	Group 1
	512 × 503 × 256
	0.11918 × 0.10265 × 0.17431
	256
	38.3 × 60.9

	100
	29
	Group 1
	512 × 503 × 256
	0.11918 × 0.10265 × 0.17431
	256
	38.3 × 60.9

	120
	22
	Group 2
	512 × 510 × 256
	0.12818 × 0.12042 × 0.18762
	256
	38.3 × 65.5

	150
	25
	Group 2
	512 × 510 × 256
	0.12818 × 0.12042 × 0.18762
	256
	38.3 × 65.5

	190
	25
	Group 2
	512 × 510 × 256
	0.12818 × 0.12042 × 0.18762
	256
	38.3 × 65.5

	Total
	122
	—
	—
	—
	—
	—


Notes. All acquisitions used the VL13-5 mechanical 3D transducer. The acquisition mode was Free Form / native 3D Cartesian. Each volume comprised 256 frames at 30 Hz (33.33-ms frame interval) and was stored in DICOM format. Two acquisition geometries were used because imaging depth was increased for the higher-volume conditions to maintain coverage of the expanded free-fluid reservoir.
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Supplementary Table S2. US–robot hand–eye calibration and held-out cross-validation performance.

A. Final calibration performance
	Metric
	Result

	Number of calibration acquisitions
	64

	RMS point-to-point reconstruction error
	1.23 mm

	SD of point-to-point reconstruction error
	0.53 mm

	Mean absolute translation discrepancy, x-axis
	0.50 mm

	Mean absolute translation discrepancy, y-axis
	0.60 mm

	Mean absolute translation discrepancy, z-axis
	0.62 mm

	Mean absolute rotation discrepancy, x-axis
	1.16°

	Mean absolute rotation discrepancy, y-axis
	1.34°

	Mean absolute rotation discrepancy, z-axis
	1.17°



B. Thirteen-fold held-out pose cross-validation
	Fold
	Held-out poses
	RMS error (mm)

	1
	5
	1.17

	2
	5
	1.26

	3
	5
	1.17

	4
	4
	0.97

	5
	5
	2.06

	6
	5
	1.33

	7
	5
	0.61

	8
	5
	0.86

	9
	5
	1.14

	10
	4
	1.57

	11
	5
	1.53

	12
	5
	1.15

	13
	5
	1.13

	Mean ± SD
	—
	1.23 ± 0.36

	Pooled held-out
	63
	1.27 (SD 0.54)


Note. The reference pose used to define the relative pose pairs in the hand–eye formulation was retained in the training set for every cross-validation fold. The remaining 63 poses were partitioned across 13 folds and each evaluated once as a held-out observation. The mean ± SD row summarises the 13 fold-wise RMS errors, whereas the pooled held-out result was calculated across all 63 held-out pose errors. RMS, root-mean-square; SD, standard deviation.
