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1 The way physical information is combined with Unet

Our method was inspired by the way U-Net combines with timestep t in the dif-
fusion model. In our approach, at each layer of the U-Net, we assume the shape
of the image data is [batch, channel, depth, height, width], and the shape of the
physical information data is [batch, 3]. We reshape the image data to [batch,
channel, depth x height x width| and the physical information parameters to
[batch, 1, 3]. Then we perform cross-attention where Q is the physical informa-
tion data, and K and V are the image data. This enhances the model’s ability
to distinguish based on specific physical information.

2 Model Optimization Algorithm
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Igorithm 1 Detailed Model Optimization Flow

Require: z: Input NCE-CT image; t: Output from transformer encoder; y;: Real CE-

11:

12:

13:
14:
15:
16:

CT image; y2: Real segmentation image; 1: Predicted CE-CT image; g2: Predicted
segmentation image; a: Learning rate; (1, 82: Adam optimizer parameters; Ac:
Classifier loss weight; Ar,: L1 loss weight; Ap: Perceptual loss weight; Aseg: Dice
loss weight; M: Batch size; w: discriminators parameters; 6: classifier parameters;
(: generator parameters.

: for N training iterations do
for M batches do
Sample noise: z ~ p..
Sample real images with class:x, y1, y2, ¢ ~ Pdata-
g1, Y2 Go(x, 2), 71 is the synthesized CE-CT, ¢2 is the predicted segment.
£}y = logDe(,y1) +log(1 — Dus(z,1n))-
ﬁg) = BinaryCrossEntropy(C¢(t), c).
: ﬁg) = lOg(]- — Dw(xvgl)) + )\L1Hy - glul + Apﬂ;erceptual + >\C‘Clc +
Asegﬁéeg (y27 g2)
: end for
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w < Adam(V,Lp, o, B1, B2)
¢+ Adam(V¢Le, a, B, B2)
0 «+ Adam(VoLa,a, b1, B2)

end for
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