Supplementary Table 1. Quantitative comparison of the isodose dice between Conv and TMR10 dose for different size of dose distribution.

Size of dose distribution

Prescription Isodose dice

S12x512X Z | ye6y o567 | 128x128%xZ | 64%x 64% Z

(ground truth)
Spatial resolution (mm?) Ix1x1 2x2x1 4x4x1 8x8x1
120% 0.83+0.11 0.83+0.11 0.83+0.11 0.83+0.11
100% 0.89 + 0.05 0.89 + 0.05 0.89 + 0.05 0.89 + 0.06
90% 0.91+0.04 0.91+0.04 0.91+0.04 0.91+0.04
50% 0.93+0.03 0.93+0.03 0.93+0.03 0.93+0.03

Supplementary Table 2. Quantitative comparison of the difference between Conv and sConv dose. Time (s) for 128 x 128 x 172 volume generation.

Model f’sfjgsr;pé'l‘c’: DDIM 200 DDIM 100 DDIM 50 DDIM 32 DDIM 16 DDIM 8 DDIM 4 DDIM 2
120% 0.94 +0.03 0.94 + 0.03 0.94 +0.03 0.94 +0.03 0.94 +0.03 0.94+0.03 0.92 + 0.03 0.34+0.16
) 100% 0.96 + 0.02 0.95 + 0.02 0.95 + 0.02 0.95 + 0.02 0.96 + 0.02 0.95 + 0.02 0.94 + 0.02 0.29 + 0.14
DOF;O?'ﬁ 90% 0.96 + 0.02 0.96 + 0.02 0.96 + 0.02 0.96 + 0.02 0.96 + 0.02 0.96 + 0.02 0.94 + 0.03 0.23+0.12
50% 0.97 +0.02 0.97 +0.02 0.97 + 0.02 0.97 + 0.02 0.97 + 0.02 0.97 + 0.02 0.92 + 0.02 0.12+0.06
Time (s) 3280 1640 820 576 288 144 72 36
120% 0.94 +0.03 0.94 + 0.03 0.94 +0.03 0.94 +0.03 0.94 +0.03 0.94+0.03 0.88 + 0.03 0.21+0.11
Conditonal | 100% 0.95 + 0.02 0.95 + 0.02 0.95 + 0.02 0.95 + 0.02 0.95 + 0.02 0.95 + 0.02 0.90 + 0.02 0.16 £ 0.09
DDPM 90% 0.96 + 0.03 0.96 + 0.02 0.96 + 0.02 0.96 + 0.02 0.96 + 0.02 0.96 + 0.02 0.91 +0.03 0.14 £ 0.07
[71 50% 0.97 £ 0.02 0.97 + 0.02 0.97 £ 0.02 0.97 £ 0.02 0.97 £ 0.02 0.96 + 0.02 0.85 + 0.03 0.10+ 0.05
Time (s) 2800 1400 700 448 224 112 56 28
N 120% 0.91+0.06 0.91+0.05 0.91+0.05 0.90 + 0.06 0.90 + 0.06 0.90 + 0.06 0.89 + 0.08 0.92 +0.03
ng\'}éf;a' 100% 0.95 + 0.03 0.95 + 0.03 0.94 % 0.03 0.94 % 0.03 0.94 % 0.03 0.94 +0.03 0.94 +0.03 0.94 % 0.03
DDPM 90% 0.95 + 0.02 0.96 + 0.03 0.95 + 0.03 0.95 + 0.03 0.95 + 0.03 0.95 + 0.03 0.94 +0.03 0.94 +0.03
[12] 50% 0.96 + 0.02 0.96 + 0.02 0.96 + 0.02 0.96 + 0.02 0.96 + 0.02 0.96 + 0.02 0.95 + 0.02 0.95 + 0.02
Time (s) 9 48 24 12 6 3 15 0.8




Supplementary Table 3. Additional quantitative comparison of the difference between Conv and sConv dose. Time (s) for 128 x 128 x 172 volume generation.

Model Metric diff DDIM200 | DDIM 100 | DDIM 50 DDIM 32 DDIM 16 DDIM 8 DDIM 4 DDIM 2
Dmax (GY) 049%031 | 048030 | 050%031 | 049031 0.50 £ 0.31 0.47 £ 0.30 064%052 | 362%056
D (GY) 0374044 | 037:044 | 0374043 | 037+0.44 0.38 + 0.46 0.39 + 0.44 0704042 | 267090
Do (GY) 116+094 | 117094 | 1.11:093 | 1.16%094 117+0.92 1.20+0.97 1704121 | 12.4+382
Ve ) 0724125 | 073:125 | 072+125 | 072£1.25 0.73+1.25 0.75+1.29 114+207 | 507+195
DO[SSEO?'ﬁ Des (Gy) 0714069 | 071£070 | 069+063 | 071+0.69 0.71+0.69 0.75+0.71 1204071 | 353%117
Deo (GY) 0314031 | 030:028 | 031029 | 031+0.30 031+0.32 0.310.30 0604041 | 364%1.19
] 003+002 | 003£002 | 003002 | 003%0.02 0.030.02 0.03+0.02 004+003 | 024%005
Ci 002£0.02 | 002£002 | 002%002 | 002002 0.05 +0.02 0.02+0.02 0034001 | 052+0.12
Time (5) 3280 1640 820 576 288 144 72 36
Do (GY) 048%035 | 043£036 | 045:034 | 049£0.38 0.49 £ 0.41 046032 225:103 | 362%056
Dimean (GY) 041%039 | 044:050 | 042+042 | 044%0.49 0.43 + 0.46 0,43+ 0.40 130+051 | 295%1.10
Din (GY) 125+101 | 119096 | 1.18+103 | 123+097 121+ 1.03 127+ 111 165+119 | 16.39+4.81
Vos (%) 0724122 | 066118 | 075129 | 074%1.27 0.7+ 1.29 0.79+ 1.34 111+194 | 693217
CDB]P M Dw(Gy) 0.74+0.66 | 077+068 | 074+0.60 | 0.76+0.73 0.76 £ 0.66 0.81+0.65 1614082 | 518+192
Do (Gy) 038+032 | 038:033 | 038031 | 039:0.38 0.360.20 0.35 + 0.30 1354073 | 440%131
Al 003£002 | 003£0.02 | 003£003 | 0.03%0.02 0.03+0.02 0.03+0.03 0044004 | 028%008
Ci 002£002 | 002£002 | 002%002 | 002%0.02 0.02+0.02 0.02+ 0,02 007+003 | 059%0.13
Time (5) 2800 1400 700 448 224 112 56 28
Do (GY) 089£089 | 090£092 | 086£085 | 083077 0,96 0.74 100073 099£088 | 0982004
D (GY) 049+050 | 053:057 | 062£056 | 0.66£0.50 0.72£ 0.50 0.73+0.48 0554049 | 045050
Do (GY) 1124113 | 113+116 | 122+112 | 136+122 140+ 121 1.44+1.20 130+114 | 112+112
Conditional | Ve (%) 040+100 | 039£095 | 040%097 | 042+1.00 0.43+ 1.00 0.39+0.95 0344087 | 031%0.82
VS’E"::\;‘ Des (Gy) 0.66 + 0.48 0.70 + 0.48 0.82 +0.48 0.87 + 0.51 0.92 + 0.52 0.92 + 0.56 0.67 + 0.54 0.52 + 0.54
2] Deo (GY) 0524040 | 054:043 | 061047 | 064+0.46 0.70 + 0.47 0.69 + 0.47 0554042 | 046039
aT] 003+003 | 004:003 | 004003 | 004+0.03 0.04+ 0.03 0.04 + 0.04 0.04+004 | 003%004
Ci 001%001 | 001£00L | 002+001 | 002+001 0.02+0.01 0.02+0.01 0024001 | 001%0.01
Time (5) 9% 48 24 12 6 3 15 0.8




Supplementary Table 4. Conv vs. sConv dose for diffusion models with DDIM step of 8 and cGAN model.

Model | cGAN[18] | DoseDiff [50] | cDDPM [7] | cwDDPM [12]

Prescription Isodose dice
120% 0.89 + 0.06 0.94 +0.03 0.94+0.03 | 0.90+0.06
100% 0.92 + 0.04 0.95 + 0.02 0.95+0.02 | 0.94+0.03
90% 0.93 + 0.04 0.96 + 0.02 0.96+0.02 | 0.95%0.03
50% 0.95+ 0.03 0.97 + 0.02 0.96+0.02 | 0.96%0.02

Metric diff
Dimax (GY) 119+ 1.12 0.47 £ 0.30 0.46 + 0.32 1.00 + 0.73
Dinean (GY) 0.47  0.62 0.39 + 0.44 0.43+0.40 | 0.73+0.48
Dmin (GY) 0.87 + 1.37 1.20 £ 0.97 1.27+1.11 1.44 +1.20
Vs (%) 0.17 +1.18 0.75+ 1.29 0.79+1.34 | 0.39+0.95
Dgs (Gy) 0.38+0.95 0.75+0.71 0.81+065 | 0.92+0.56
Dso (GY) 0.30 + 0.47 0.31+0.30 0.35+0.30 | 0.69z0.47
HI 0.01+0.03 0.03+0.02 0.03£0.03 | 0.04%0.04
Cl 0.01 + 0.04 0.02 + 0.02 0.02+0.02 | 0.02+0.01

Supplementary Table 5. Tumor-to-skull distance dependent heterogeneity effect. DDIM step of 8 was used for diffusion models.
Tumor-to-skull distance

Parameters Model <2 cm (n=8) >= 2 cm (n=18)
TMR10 dose 0.90 + 0.02 0.92 +0.02

Prescription cwDDF_’M (ours) 0.94 + 0.02 0.96 + 0.02

isodose dice (%) DoseDiff 0.94 + 0.02 0.96 + 0.03
DDPM 0.94 +0.02 0.96 + 0.02
cGAN 0.92 + 0.02 0.93 + 0.05

Supplementary Table 6. Tumor volume dependent heterogeneity effect. DDIM step of 8 was used for diffusion models.

Parameters

Model

Tumor volume

<lcc (n=3) >=1 cc (n=23)
TMR10 dose 0.89 £ 0.02 0.92 £ 0.02
Prescription cwDDI_DM (ours) 0.91+0.04 0.96 £ 0.02
isodose dice (%) DoseDiff 0.92 £ 0.01 0.96 £ 0.02
DDPM 0.92+0.01 0.96 £ 0.02
cGAN 0.85 £ 0.06 0.94 £ 0.02




