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Abstract: Recent advancements in image generation have led to significant progress in image instance harmonization. However,
maintaining semantic consistency between foreground and background elements and achieving visually plausible combinations remain
a challenging task. Additionally, the scarcity of large—scale harmonization datasets limits the development of effective methods. To
address these challenges, the paper proposes a novel image harmonization approach based on a large—scale pretrained diffusion
model. Leveraging the powerful capabilities of Stable Diffusion 2. 0, the paper formulates image harmonization as a text—guided
image inpainting task. By providing natural language descriptions and specifying target regions, the proposed model can generate
harmonized images that seamlessly blend with the background. To further enhance the quality of the generated images, the paper
incorporates high—frequency and low—frequency information from the foreground instance as control conditions, ensuring that the
essential features of the instance are preserved. Experimental results demonstrate that the proposed approach significantly improves
image harmonization quality, especially in terms of generating realistic shadows and adjusting lighting effects.
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Fig. 4 Visual results of different models
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Fig. 5 Results of image harmonization
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Table 1 Quantitative results of PSNR/MSE/FID on testing sets

Wik FID | PSNR/dBT  MSE
Stable Diffusion 18.93 30. 58 61.09
Paint By Example 17.52 30. 16 65.99
AR5 11.79 31.26 53.08

R —ROR TR (A, 54, MER
A T R BB, SR (R A 4 S A A i
JEA, 5 A BEENAFEE (RN A, =4, 2 A,) I
AR 2 R SR A bk . f R 2 AL, R
s i o R 1A R E A 1, iﬂiﬁm&%?ﬂﬁﬁ
RIEAR—EFEA A B N SE B, X — & B R, 38
AT A, ARG T A

F2 FMHEHEEE A, NERERRENZIE

Table 2 Impact of conditional control strength A, on image generation quality

A, FID | PSNR/dBT  MSE | A, FID | PSNR/dBT  MSE |
0.1 18.10 30.59 61.01 0.6 11.31 31.28 54.23
0.2 17.29 30.28 63.13 0.7 11.88 31.29 53.07
0.3 15.55 30. 83 59. 89 0.8 11.71 31.23 53.17
0.4 12.95 30.93 57.47 0.9 11. 80 31.23 53.10
0.5 12.35 31.19 54.15 1.0 11.79 31.26 53.08
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Fig. 6 Effects of high and low frequency conditional control strength
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Fig. 7 Visual results of different input conditions
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