CYLINDERSPLAT: 3D GAUSSIAN SPLATTING WITH CYLINDRICAL
TRIPLANES FOR PANORAMIC NOVEL VIEW SYNTHESIS

Qiwei Wang, Xianghui Ze, Jingyi Yu, Yujiao Shi

{shiyj2}@shanghaitech.edu.cn

Introduction Method Qualitative comparison

Input View 1 Input View 1 Input View 2 Our method uses a dual-branch architecture trained via a three-stage curriculum. The pixel branch uses a .
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multi-view attention mechanism to generate high-quality Gaussians for well-observed regions. The volume
branch 1s designed to fill the gaps by lifting features into our cylindrical triplane representation, thereby
completing the scene geometry robustly.
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Applying feed-forward 3D Gaussian Splatting to panoramas encounters issues with 2 0Od—= E=-E0 O 155 T e,
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geometric distortion and occlusion artifacts. We present CylinderSplat, which uses a ST H ol =7l O fefomF, !
new Cylindrical Triplane aligned with 360° geometry. Combined with a dual-branch : ]| Jo from Fo, NC
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architecture (pixel- and volume-based) to address sparse views and occlusions, it el ’ S 108
enables panoramic novel view synthesis in both single- and multi-view scenarios. Results

Motivation

Table 1: Quantitative comparison for the two-view reconstruction on the Matterport3D, Replica, and Residential datasets. The first , second ,

and third best results are highlighted. Methods marked with * indicate that we reimplemented them using their official code.

Dataset Matterport3D Replica Residential

Baseline 2.0m 1.5m 1.0m 1.0m about 0.3m

Method ~ PCCT WS-PSNRT SSIM{ LPIPS| PCCt WS-PSNRT SSIMt LPIPS, PCC! WS-PSNRt SSIM{ LPIPS| PCCt WS-PSNRT SSIMt LPIPS|, PCCt WS-PSNRT SSIMt LPIPS)

MV Splat — 13.31 0.595 0.554 — 21.82 (0.807 0.230 — 28.19 0912 0.105 — 30.54 0.958 0.059 — 31.21 0.906 0.200
PanoGRF — 2096 0.701 0.352 — 2338 0.811 0.282 — 27.12 0.876 0.195 — 29.22 0.937 0.134 s 31.03 0.909 0.207
OmniScene®  0.732 22775 0.707 0.241 (.788 23.73 0.749 0204  0.846 25.43 0.797 0.151 0.811 27.14 0.872 0.177  0.762 27.61 0.857 0.195
Splatter360*  0.684 21.31 0.741 0.285 0.791 24 .68 0.801 0.199  0.887 26.71 0.828 (.141 0.643 25.52 0.879 0.134 0.712 28.15 0.860 0.261
PanSplat 0.716 20.56 0.777 0.265 0.779 2409 0.849 0.181 0.819 28.83 0.935 0.091 0.681 30.78 0.962 0.069 0.744 3097 0.917 0.172

Ours 0.851 23.76 0.835 0175 0.867 259 0.873  0.128 0923 28.89 0.937  0.081  0.885 30.29 0.959 0.057  0.828 28.25 0.817 | 0156

Table 2: Quantitative comparison for the single-view reconstruction task.
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) ¢ '\__ Cylindrical Volume _’ Dataset Matterport3D Replica Residential g
(c) Cylindrical Triplane (d) Volume in Different Coordinate Systems ; L -
Baseline 2.0m l.5m 1.0m 1.0m about 0.3m ﬁ
(a) Fitting to Real-World Scenes (b) Triplane Init Method  PCCt WS-PSNRT SSIM{ LPIPS, PCCt WS-PSNRT SSIM{ LPIPS, PCCT WS-PSNRT SSIM{ LPIPS, PCCt WS-PSNRT SSIMt LPIPS, PCCt WS-PSNRT SSIMt LPIPS) E .
: . OmniScene*  0.681 22.52 0707 0244 0757 23.50 0749 0206 0816 2522 0798 0152 0775 2491 0.861  0.137 0754 26.97 0.820 0.177 ©
r— 1 Splatter360*  0.628  21.81 0650 0380 0.648 22.40 0690 0350 0653 24.15 0738 0308 0631 24.36 0.805 0244 0528 2973 0.805 026l
. PanSplat*  0.596 19.72 0625 0334 0578 20.84 0668 0292 0621 22.43 0717 0223 0601 23.32 0.803  0.178 0485 26.59 0814  0.193
XY Plane  ZY Plane @® Plane R® Plane @®Z Plane RZ Plane Ours 0.821 23795 0.822 0.175  0.856 25.13 0.854 0.136 0903 27.01 0.915 0.089  0.864 26.14 0.887 0.103  0.805 27.87 0843 0.154
h"’ﬁ— E ' E . Iﬁ] Table 3: Quantitative comparison for the two- S T SR WS WS -
XZ Plane ©R Plane ©R Plane ] N ] | | | e

view reconstruction task on the 360Loc dataset.
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(c) Triplane-to-Image Attention (d) Qualitative Comparison of Different Triplane Dataset 360Loc (avg. 1.40m baseline) f B : J
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MVSplat = 24.67 0.823 0.170 Input Views Target View OmniScene Splatter360 PanSplat  Ours GT

— — | OmniScene* 0830  27.41 0831 0153 Figure 4: Qualitative comparison of 360Loc (two-view). Left: input/target views. Right:

Splatter360* | 0.866 28.14 0.860  0.127 zoomed-in novel views and depth maps (warm = far, cool = near). Our ground truth (GT)

| PanSplat _0.138 Ju AL depth is obtained from DepthAnywhere (Wang & Liu, 2024), which serves as a reference for
Cartesian-based X Sphere-based v/ Cylinder-based v/ Cartesian-based X Sphere-based X Cylinder-based v/ Ours 0.884 28.35 0.896 0.095 calcul 3[ing PCC.
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