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Algorithm 1 Training algorithm for cDAL
Definitions:
xθ: Diffusion Model (generator), D: Discriminator, x0: GT-Label, I: Image, T : Num-
ber of time steps, AD: Attention Map
for batch of (I, x0) in Dataset do

Sample ε ∼ N (0, I), z ∼ N (0, I)
βmin = 0.1, βmax = 20; βt = 1− e
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)− 1
2
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αt = 1− βt, ᾱt =
∏t

s=1 αs

t ∼ Uniform({1, 2, . . . , T}); xt = q(x0, t, ϵ)
Take gradient step on D(xt, xt−1, t) where, xt−1 = q(x0, t− 1, ϵ) & xθ frozen
x̂0 = xθ(xt, t, z, I)
Take gradient step on D(xt, x̂t−1, t) where, x̂t−1 = q(x̂0, t− 1, ϵ) & xθ frozen
AD = (ΣC

i=1Fi)/C
xatt
0 = x0 ⊙AD

Take gradient step ∇θ∥x0 − xθ(x
att
t , t, z, I)∥2; xatt

t = q(xatt
0 , t, ϵ) & D frozen

end for

Algorithm 2 Sampling/Inference algorithm for cDAL
Input T : number of timestemps, I: Images
xT ∼ N (0, I)
for t ←− T to 1 do

βmin = 0.1, βmax = 20; βt = 1− e
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1−ᾱt
xt +

√
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xθ(xt, t, z, I), where z ∼ N (0, I)

end for
return x0
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Fig. 1: Visualization of the Image, ground-truth (GT) and predictions with dif-
ferent models for MoNuSeg dataset, where the zoomed figures demonstrate the
mispredictions of SegDiff, cDAL without the attention map AD and cDAL with-
out the random latent z.

Fig. 2: Visualization of the Image, ground-truth (GT) and predictions with dif-
ferent models for the CXR dataset, where the zoomed figures demonstrate the
mispredictions with other models.

Fig. 3: Visualization of the Image, ground-truth (GT) and predictions with dif-
ferent models for Hippocampus dataset, where the zoomed figures demonstrate
the mispredictions with other models.


