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Figure 1. During the progressive upscaling process, we diffuse
zs0 to different time-steps t, and then denoise it back to obtain the
results. The number of training time-step is 1000.

PU SR DS FID IS FIDcrop IScrop CLIP

× × × 95.28 13.92 80.11 19.61 28.13

✓ × × 90.77 13.95 79.23 20.08 28.52

× ✓ × 79.93 15.19 74.17 22.48 29.40

× × ✓ 94.35 14.89 82.32 19.64 28.85

✓ ✓ × 75.92 15.66 72.98 23.20 29.50

✓ × ✓ 89.26 15.02 80.04 21.86 28.87

× ✓ ✓ 76.53 15.71 73.22 23.09 29.48

✓ ✓ ✓ 74.11 16.11 70.34 24.28 29.57

Table 1. Quantitative results of the ablation study. The best results
are marked in bold. Impact of components: Progressive Upscaling
(PU), Skip Residual (SR), and Dilated Upsampling (DS).
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Figure 2. Results with different α1, α2, and α3. All images are
generated at 30722 (9× resolutions). Best viewed ZOOMED-IN.

A. Pseudo Code
We further illustrate the image synthesis process of Demo-

Fusion in Algorithm 1.

B. Implementation Details
In cases where it is not explicitly stated, all the results

in this paper are obtained based on SDXL with a DDIM
scheduler of 50 steps. The guidance scale for all denoising
paths is set to 7.5. The crop size of MultiDiffusion is set
to be aligned with the maximum training size of pre-trained
LDMs, e.g., h = w = 128 for SDXL, and the stride is set to
be dh = h

2 and dw = w
2 . Each crop’s position is subjected

to a slight random perturbation, with maximum offsets of
h
16 and w

16 in vertical and horizontal directions, respectively,
further preventing the occurrence of seam issues.

When generating images with varying aspect ratios, we
ensure that the longer side aligns with the maximum train-
ing size. Three scale factors α1, α2, α3 were set to 3, 1,
and 1 respectively. The Gaussian filter’s standard devia-
tion decreases from σ1 = 1 to σ2 = 0.01. To decode
high-resolution images, we also employed a tiled decoder
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Algorithm 1 Image Synthesis Process of DemoFusion
1: ########################## Phase 1 ###########################
2: z0T ∼ N (0, I) ▷ Random Initialization
3: for t = T to 1 do
4: pθ(z

1
t−i|z1t ) ▷ Denoising Step

5: end for
6: ######################## Phase 2 to S ########################
7: for s = 2 to S do
8: inter(z′

s
0|zs−1

0 ) ▷ Upsampling
9: for t = 1 to T do

10: q(z′
s
t |z′

s
t−1) ▷ Diffusion Step

11: end for
12: for t = T to 1 do
13: ẑst = c1 × z′

s
t + (1− c1)× zst ▷ Skip Residual

14: Slocal(ẑ
s
t ) → Zlocal

t ▷ Crop Sampling (MultiDiffusion)
15: Sglobal(ẑ

s
t ) → Zglobal

t ▷ Dilated Sampling
16: for ẑsn,t in Zlocal

t do
17: pθ(z

s
n,t−i|ẑsn,t) ▷ Local Path Denoising Step (MultiDiffusion)

18: end for
19: for ẑsm,t in Zglobal

t do
20: pθ(z

s
m,t−i|ẑsm,t) ▷ Global Path Denoising Step

21: end for
22: Rlocal(Z

local
t−1 )× (1− c2) +Rglobal(Z

global
t−1 )× c2 → zst ▷ Fusing Local and Global Paths

23: end for
24: end for
25: return xS

0 = D(zS0 ) ▷ Decoding to Image

Figure 3. Results with different strides dh and dw. All images are generated at 30722 (9× resolutions). Best viewed ZOOMED-IN.

Figure 4. Inference time of SDXL versus DemoFusion (Left).
Memory demands of SDXL versus DemoFusion (Right).

strategy as [1] and some open-source projects. To eliminate
seams between tiles, we sample a larger range of features
around each tile during the decoding process.

Note that SDXL permits the input of a coarse cropping
condition [3], i.e., the coordinates of the top-left corner of
the cropping area. Therefore, when utilizing SDXL, we
additionally input the coordinates of the top-left corner of
the corresponding patch as a condition for local denoising
paths. However, we observed that the presence or absence
of this condition does not significantly impact the results.
Besides, DemoFusion initiates the generation process from
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