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Supporting Information Figure S1: Example of three-parameter k-means clustering with k=5 clusters. The dielectric properties of the tissues in the original Duke model in the IT’IS database are shown as blue spheres, the k-means centroids are shown as red spheres, and black lines indicate which centroid (cluster) each tissue is mapped to. The radius of each sphere is proportional to the volume of tissue represented by it. 
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[bookmark: _Hlk38271017]Supporting Information Figure S2: The in-plane difference in 10g-SAR between simulations using the ‘4 clusters plus air’ model and the full Duke model for different B1-shims, displayed for three orthogonal slices (in addition to only the sagittal slices, shown in Figure 5 of the main text). The presented slices are the slices containing the voxel with the highest 10g-SAR-value in the full Duke model for each shim. This peak-SAR location is marked with an ‘x’. For readability, only the head-region of the models is shown. (a): The in-plane simulated 10g-SAR distribution in the full Duke model when using the B1-shim with the highest resulting 10g-SAR of the 500 random, normalized B1-shims. (b): The errors in simulated SAR when using the ‘4 clusters plus air’ model, relative to the peak-SAR in the full model-simulation. Positive errors correspond to overestimations of the SAR. (c-d): The same as (a-b), when using the B1-shim with the median 10g-SAR of the 500 shims. (e-f): The same for the B1-shim with the lowest SAR.

	Name
	ρ (kg/m3)
	σ (S/m)
	ε (εr)
	V (L)
	kMeans-5
	4 + air

	Esophagus Lumen
	1.16
	0.00
	1.00
	2.0E-03
	4
	Air

	Bronchi lumen
	1.16
	0.00
	1.00
	3.8E-03
	4
	Air

	Trachea Lumen
	1.16
	0.00
	1.00
	2.6E-02
	4
	Air

	Air 1
	1.16
	0.00
	1.00
	7.4E-02
	4
	Air

	Bone Marrow (Yellow)
	980.0
	0.04
	5.49
	6.6E-03
	2
	Fat

	Fat
	911.0
	0.12
	11.29
	8.5E-01
	2
	Fat

	SAT (Subcutaneous Fat)
	911.0
	0.12
	11.29
	1.1E+00
	2
	Fat

	Tooth
	2180.0
	0.16
	12.36
	8.6E-03
	0
	Bone

	Bone (Cortical)
	1908.0
	0.16
	12.36
	5.1E-01
	0
	Bone

	Bone (Cancellous)
	1178.3
	0.36
	20.58
	3.0E-01
	2
	Fat

	Lung
	394.0
	0.47
	21.83
	1.2E+00
	4
	Fat

	Eye (Lens)
	1075.5
	0.51
	35.67
	3.0E-04
	1
	GM

	Spinal Cord
	1075.0
	0.60
	32.25
	1.5E-02
	1
	GM

	Nerve
	1075.0
	0.60
	32.25
	9.2E-03
	1
	GM

	Commissura Anterior
	1041.0
	0.62
	38.58
	4.0E-05
	1
	GM

	Commissura Posterior
	1041.0
	0.62
	38.58
	8.0E-05
	1
	GM

	Brain (White Matter)
	1041.0
	0.62
	38.58
	5.2E-01
	1
	GM

	Lymphnode
	1035.0
	0.74
	79.56
	1.1E-03
	1
	GM

	Tendon\Ligament
	1142.0
	0.76
	45.63
	6.3E-02
	1
	GM

	Trachea
	1080.0
	0.80
	41.78
	2.4E-02
	1
	GM

	Bronchi
	1101.5
	0.80
	41.78
	1.9E-03
	1
	GM

	Larynx
	1099.5
	0.83
	42.32
	1.7E-02
	1
	GM

	Cartilage
	1099.5
	0.83
	42.32
	3.2E-02
	1
	GM

	Salivary Gland
	1048.0
	0.83
	75.79
	3.4E-02
	1
	GM

	Skin
	1109.0
	0.90
	40.94
	6.9E-01
	1
	GM

	Tongue
	1090.4
	0.98
	55.02
	7.2E-02
	1
	GM

	Mucous Membrane
	1102.0
	0.98
	54.81
	5.1E-02
	1
	GM

	Muscle
	1090.4
	0.98
	54.81
	5.6E+00
	1
	GM

	Thalamus
	1044.5
	0.99
	52.28
	9.1E-03
	1
	GM

	Hypothalamus
	1044.5
	0.99
	52.28
	6.0E-04
	1
	GM

	Brain (Grey Matter)
	1044.5
	0.99
	52.28
	5.6E-01
	1
	GM

	Hippocampus
	1044.5
	0.99
	52.28
	6.0E-03
	1
	GM

	Dura
	1174.0
	0.99
	44.20
	1.2E-01
	1
	GM

	Pineal Body
	1053.0
	1.08
	59.47
	1.0E-04
	1
	GM

	Hypophysis
	1053.0
	1.08
	59.47
	9.0E-04
	1
	GM

	Thyroid Gland
	1050.0
	1.08
	59.47
	4.9E-03
	1
	GM

	Intervertebral Disc
	1099.5
	1.14
	43.14
	2.5E-02
	1
	GM

	Eye (Sclera)
	1032.0
	1.21
	55.02
	4.1E-03
	1
	GM

	Esophagus
	1040.0
	1.23
	64.80
	1.9E-02
	1
	GM

	Cerebellum
	1045.0
	1.31
	48.86
	1.6E-01
	1
	GM

	Medulla Oblongata
	1045.5
	1.31
	48.86
	4.1E-03
	1
	GM

	Midbrain
	1045.5
	1.31
	48.86
	1.4E-02
	1
	GM

	Pons
	1045.5
	1.31
	48.86
	1.5E-02
	1
	GM

	Eye (Cornea)
	1050.5
	1.44
	54.84
	8.0E-04
	1
	GM

	Blood
	1049.8
	1.58
	61.06
	1.5E-01
	1
	GM

	Eye (Vitreous Humor)
	1004.5
	1.67
	68.88
	7.8E-03
	3
	CSF

	Cerebrospinal Fluid
	1007.0
	2.46
	68.44
	2.6E-01
	3
	CSF


[bookmark: _Hlk34833308][bookmark: _Hlk38282457]Supporting Information Table S1: An overview of the 47 different tissue types (with 41 different combinations of dielectric properties) in the original voxelized Duke model, sorted by the conductivities used in Sim4Life. The first four columns contain the original (adult) tissue properties as used in Sim4Life. From left to right, those are the name, the mass density, the conductivity, and the relative permittivity of the tissue types. The fifth column shows the total volume per tissue type in the voxelized model. The sixth and seventh column show the clustering of the tissues in the k=5 clusters k-means clustering (“kMeans-5”; see Table S2 for the dielectric properties of the 5 tissue clusters in that segmentation), where every number is the index of a cluster, and in the 4 clusters plus air-model (“4 + air”). The original tissues which all other tissues are mapped to in the 4 clusters plus air-model and their dielectric properties are highlighted in grey in the overview. Note that tissue types which do exist in the full Duke model but were not included in the bounding box in the simulations are not included in this overview. Also note that the lungs are mapped to different clusters in the k=5 cluster k-means segmentation and the ‘4 clusters plus air’ segmentation due to the slightly different dielectric properties of the cluster centroids in those two models. 

	Index
	𝜌 (kg/m3)
	σ (S/m)
	𝜖 (𝜖r)
	Allocation in “4 + air”-model

	0
	1912
	0.156
	12.4
	Bone (Cortical)

	1
	1085
	0.965
	52.1
	Brain (Grey Matter)

	2
	947
	0.149
	12.5
	Fat

	3
	1007
	2.432
	68.5
	Cerebrospinal Fluid

	4
	362
	0.435
	20.1
	Air 1


Supporting Information Table S2: The dielectric properties of the k=5 clusters in the k-means segmentation. Indices refer to the indices in the 6th column (“kMeans-5”) in Supporting Information Table S1. The final column indicates the tissue types in the IT’IS database from which the dielectric properties were used in the final ‘4 clusters plus air’-model.
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Supporting Information Table S3: Comparison of the accuracy of SAR simulations when using the ‘4 clusters plus air’-model with CSF and when excluding the CSF from the model. 
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