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1. ALGORITHM DETAILS

In this section, we provide pseudocode for our framework.
The following algorithms illustrate the key steps in each stage.

Algorithm 1 360-Aware Scene Description Generation

1: Input: Single image I, prompt p (text prompt fed to VLM for
scene imagination)
Output: 360-aware scene descriptions {75}
Generate multi-view images { P; } using diffusion model
for each i do
Ti = VLM(Pi_l,p)
end for
return {7;}
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Algorithm 2 Uni-Directional Coarse Scene Generation

Input: Input image Iy, 360-aware descriptions {75 }
Output: Coarse 360 3DGS scene S
Initialize coarse 3DGS scene S from I
for each novel viewpoint ¢ do
Render novel view I; from S
Retrieve description 7; from {7;}
I; = Inpaint(1;, T;)
Update S with I;
end for
return S
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Algorithm 3 Bi-Directional 3DGS Refinement

: Input: Coarse 360 3DGS scene S
: Output: Refined 360 3DGS scene S
. for each target view I; do
Render (I;—1, I;, I;4+1) from S
Mask central region of I; for refinement
I; = BiDirectionallnpainting(Z;—1, I;, I;+1)
Update S with refined I;
end for
return S
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2. QUALITATIVE RESULTS

We provide qualitative results of scene generation across dif-
ferent scenes in Figure 1, 2 and 3, comparing our method
with several baselines including LucidDreamer [1], Invisi-
ble Stitch [2], DreamScene360 [3], Vistadream [4], and Flex-
World [5]. Existing approaches face various challenges. For
example, VistaDream often has inconsistent brightness across
different views, which hurts overall visual coherence. Dream-
Scene360 generates entire panoramas in a single step, which
promotes global consistency but at the cost of reduced details
and repetitive structures. FlexWorld occasionally produces
noticeable artifacts, possibly due to limitations in video diffu-
sion models. In contrast, our method generates visually and
semantically rich scenes with consistent appearance across all
viewpoints, effectively reconstructing complex environments
with high fidelity.

3. RADAR CHART OF ABLATION STUDY RESULTS

Figure 4 shows a radar chart summarizing our ablation study,
highlighting the contribution of each component to overall
performance.

4. BI-DIRECTIONAL INPAINTING VISUAL
RESULTS

Figure 5 and 6 provide additional visual results of bi-directional
inpainting. We compare results obtained using only the left-
or right-side prompt, direct averaging of the two prompts, and
our proposed linear interpolation weighted sum.

5. USER STUDY

We conducted a user study with 26 participants to assess
the perceptual quality of our method. Participants compared
our results against FlexWorld [5], VistaDream [4], Lucid-
Dream [1], DreamScene360 [3], and Invisible Stitch [2]
along three aspects: Aesthetic Quality (Aes), Diversity, and
Alignment. The aggregated win rates (%) across all par-
ticipants are reported in Table 1, showing that our method
consistently outperforms the baselines across all three as-
pects. The corresponding bar charts illustrating the user



study results are presented in Figures 7, 8, and 9. These
figures provide a visual comparison between our method and
the competing baselines.

Table 1: Win rates (%) from our User Study. We compare
our method against five baselines across three aspects: Aes-
thetic Quality (Aes), Diversity, and Alignment.

Method Aes (%) Diversity (%) Alignment (%)
Ours vs. FlexWorld [5] 84.62 88.46 69.23
Ours vs. VistaDream [4] 76.92 67.31 65.38
Ours vs. LucidDream [1] 76.92 76.92 78.85
Ours vs. DreamScene360 [3] 76.92 88.46 73.08
Ours vs. Invisible Stitch [2] 86.54 76.92 78.85
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(3]

(4]
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Text prompt: “In the Modern Living Room, the cozy fireplace flickers softly near the plush sofa, framed by large windows
letting in natural light.”

Fig. 1: Qualitative results of 360 scene generation by different methods. For each method, we display the input image on
the left, followed by six synthesized images from different viewpoints. The used text prompt is provided at the bottom. Note
that DreamScene360 is a text-to-3D method that relies solely on the text prompt, so the initial synthesized image may lack
consistency with subsequent generations.
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Vistadream

FlexWorld

Text prompt: “In the Modern Office scene, a sleek table and chairs are illuminated by natural light streaming through
large windows, creating a productive and stylish workspace ambiance..”

Fig. 2: Qualitative results of 360 scene generation by different methods. For each method, we display the input image on
the left, followed by six synthesized images from different viewpoints. The used text prompt is provided at the bottom. Note
that DreamScene360 is a text-to-3D method that relies solely on the text prompt, so the initial synthesized image may lack
consistency with subsequent generations.
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Text prompt: “In the modern kitchen, sleek countertops and comfortable chairs create a stylish and inviting space.”

Fig. 3: Qualitative results of 360 scene generation by different methods. For each method, we display the input image on
the left, followed by six synthesized images from different viewpoints. The used text prompt is provided at the bottom. Note
that DreamScene360 is a text-to-3D method that relies solely on the text prompt, so the initial synthesized image may lack
consistency with subsequent generations.
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Fig. 4: Radar chart comparing the performance of the ab-
lation study. For visualization clarity, each metric is linearly
normalized to the range [0.1, 1.0], where a higher value indi-
cates better performance. Metrics where lower is better (e.g.,
BRISQUE, NIQE) are inverted before normalization to main-
tain consistency.



A TV in the living room. ”
A sofa in the living room. ”

Left-side prompt: “
Right-side prompt: “

Fig. 5: Visual Results of bi-directional inpainting. (a) &
(b) Two images are generated with guidance merely from the
left-side and right-side prompts, respectively. (c) The image
is synthesized by a direct average for two prompt integra-
tions, showing mixed objects, i.e., the dining table and the
refrigerator. (d) The image is produced by using our proposed
linear interpolation weighted sum for directional integration
of the two prompts, displaying the dining table on the left and
the refrigerator on the right.

“ A Table in the room. ”
“ A Wardrobe in the room. ”

Left-side prompt:
Right-side prompt:

Fig. 6: Visual Results of bi-directional inpainting. (a) &
(b) Two images are generated with guidance merely from the
left-side and right-side prompts, respectively. (c) The image
is synthesized by a direct average for two prompt integra-
tions, showing mixed objects, i.e., the dining table and the
refrigerator. (d) The image is produced by using our proposed
linear interpolation weighted sum for directional integration
of the two prompts, displaying the dining table on the left and
the refrigerator on the right.
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Fig. 7: User study results — Aesthetic Quality (Aes). Participants compared our method against FlexWorld, VistaDream,
LucidDream, DreamScene360, and Invisible Stitch. The bar chart shows the aggregated win rates for Aesthetic Quality.
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Fig. 8: User study results — Diversity. Participants compared our method against FlexWorld, VistaDream, LucidDream,
DreamScene360, and Invisible Stitch. The bar chart shows the aggregated win rates for Diversity.
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Fig. 9: User study results — Alignment. Participants compared our method against FlexWorld, VistaDream, LucidDream,
DreamScene360, and Invisible Stitch. The bar chart shows the aggregated win rates for Alignment.



