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Fig. 1. ReStyle3D Overview. Given an interior design image (style image) and a 3D scene captured by video or multi-view images, ReStyle3D first transfers
the appearance based on semantic correspondences to a single view, then lifts the stylization to multiple viewpoints using 3D-aware style lifting, achieving
multi-view consistent appearance transfer with fine-grained details.
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Fig. 2. Semantic Appearance Transfer. The style and source images
are first noised back to step T using DDPM inversion [2024]. During the
generation of the stylized output, the extended self-attention layer transfers
style information from the style to the output latent. This process is further
guided by a semantic matching mask, which allows for precise control.
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Fig. 3. Attention Query Visualization. We visualize the attention score
at two query positions, coffee table and rug. Raw attention in [Alaluf et al.
2024] spilled across regions (red arrows) due to multi-instance ambiguity,

semantic attention effectively confines the activation in the matched region.
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Fig. 4. Multi-view Inconsistency Caused by Separate Transfer. When
stylizing each view separately, we observe inconsistencies in the results
(highlighted by red arrows) due to high variance in generative modeling.

i
Lore

—
Gaussian
Noise

j— [ MDE ] [ Flow-guided Warping ]

L — .
sre 5
3
3
S
2
&
=
2
\ g
Gl
| . p/ s
+1 . 8 o e i+l
I Auto-regressive Multi-view Style Lifting v

Fig. 5. Multi-view Style Lifting. Stereo correspondences are extracted
from the original image pair (I%,.., Ié-rc) and used to warp the stylized image
I’ to the second image, I{w To address missing pixels from warping, we train
a warp-and-refine model to complete the stylized image V. This model is
applied across multiple views within our auto-regressive framework.
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Table 1. Quantitative Comparison of ReStyle3D and Baseline Methods on 2D Appearance Transfer. Our method achieves the best overall performance
for both structure preservation and perceptual similarity, benefiting from its explicit semantic guidance and two-stage refinement.
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Fig. 6. Image Appearance Transfer Results. Our method enables precise appearance transfer between semantically corresponding elements, evidenced by
the green rug and glass table (first row), textured cabinet (second row), and bedsheets (third row). Unlike baselines that either apply global style transfer or fail
to preserve structure, ReStyle3D maintains both semantic fidelity and structural integrity.
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Table 2. Image Appearance Transfer User Study. We show user prefer-
ence rates (%) for different methods, where participants selected the result
that best preserved the original scene structure while closely matching the
reference style. ReStyle3D achieves the highest preference rate.

Method S
Preferred Rate ( )

( wrs) X ss m g » P »r S
42.4 1 4.4




Scene-Level Appearance Transfer with Semantic Correspondences « 7

£

=
2
o
=
3
=
2
L)
172}
=
=
s

Fig. 7. Results on Video/Multi-view Appearance Transfer of ReStyle3D. We show the style images, three frames stylized by ReStyle3D, followed by a 3D
reconstruction of these outputs using an off-the-shelf pipeline. Despite challenging camera motion and multiple objects in the scene, our method preserves
consistent geometry and seamlessly transfers the reference style across all frames.

Table 3. Results on Two-view Novel-view Synthesis. ReStyle3D achieves Table 4. Pose Deviation from Real-world Estimates. We measure the
the highest scores on all metrics, indicating more accurate view synthesis fraction of camera poses within certain rotation (at °, 1 °, 1 °) and
and visually pleasing outputs compared to existing methods. translation (at 1, m, , wa, , w) error thresholds, reporting area-under-
curve (AUC) values. ReStyle3D achieves significantly higher AUC in both
Method | s |ps 1 ss 1 pepsL ¢ | urve (AUC) values. ReSty ves sign y higher ’
showing superior multi-view geometric consistency vs. existing methods.
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Table 5. Ablation Study. We separately remove the guidance strategy and
the semantic attention module to evaluate their impact on both structure
preservation and style fidelity. Removing either significantly degrades per-
formance, highlighting the importance of both components in achieving
robust scene geometry and perceptually faithful stylization.
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(b) Ablation on Semantic Attention
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Source Image Style Image / x fim ma W /x fin wma w

Fig. 8. Qualitative Comparison on refinement module of ReStyle3D. Results w/o refinement module present visually unpleasant artifacts on small
objects and edge of the objects (e.g., candles on the coffee table in the first row, kettle and toaster in the second row.). Our proposed refinement module (right)
can effectively improve the quality in both color and geometry, while maintaining the global style consistent.

Source Image Style Image S ( wrs) X ss W g » K »

Fig. 9. Additional results on 2D appearance transfer. Each example shows the source image, the reference style image, and the stylized outputs. While the

baseline methods either disrupt scene structure or misalign local style details, ReStyle3D consistently preserves geometric fidelity and correctly maps the

reference appearance to each semantic region. Subtle details like furniture textures and decorative elements are accurately adapted to match the style.
xroor S ( wrs) rm

npw Gn S np W wg

Fig. 10. Results on two-view NVS with warp-and-refine. Given a single input view and a target viewpoint, each method attempts to synthesize the target
frame by warping and refining the source image. ReStyle3D recovers more accurate geometry and fewer artifacts, while also preserving finer scene details. By
contrast, baseline methods struggle with consistent edge alignment and realism, showing noticeable artifacts and incomplete regions.
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Fig. 11. Additional Results on Video/Multiview Appearance Transfer. We showcase three frames from a new indoor sequence stylized by ReStyle3D,
followed by a 3D reconstruction of these stylized images using an off-the-shelf algorithm. Despite dynamic viewpoint changes and scene complexity, ReStyle3D
consistently enforces semantic correspondences and preserves geometric integrity across all frames, enabling high-quality multi-view edits for practical

applications such as interior design or virtual staging.
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