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Figure 1: Refine-by-Align. Given a generated image (with artifacts), a free-form mask indicating
the artifacts region in the generated image, and a high-quality reference image containing important
details such as identity logo or font, our model can automatically refine the artifacts in the gener-
ated image by leveraging the corresponding details from the reference. The proposed method could
benefit various applications (e.g., DreamBooth (Ruiz et al., 20232a) for text-to-image customization,
IDM-VTON (Choi et al., 2024) for virtual try-on, AnyDoor (Chen et al., 2023) for object composi-
tion, and Zero 1-to-3++ (Shi et al., 2023b) for novel view synthesis.

ABSTRACT

Personalized image generation has emerged from the recent advancements in gen-
erative models. However, these generated personalized images often suffer from
localized artifacts such as incorrect logos, reducing fidelity and fine-grained iden-
tity details of the generated results. Furthermore, there is little prior work tackling
this problem. To help improve these identity details in the personalized image
generation, we introduce a new task: reference-guided artifacts refinement. We
present Refine-by-Align , a first-of-its-kind model that employs a diffusion-based
framework to address this challenge. Our model consists of two stages: Align-
ment Stage and Refinement Stage, which share weights of a unified neural net-
work model. Given a generated image, a masked artifact region, and a reference
image, the alignment stage identifies and extracts the corresponding regional fea-
tures in the reference, which are then used by the refinement stage to fix the ar-
tifacts. Our model-agnostic pipeline requires no test-time tuning or optimization.
It automatically enhances image fidelity and reference identity in the generated
image, generalizing well to existing models on various tasks including but not
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