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Q: Sparse Input Views Challenge Novel View Synthesis Our Method: 3D-GS + Test-Time SVD Video Completion SVD Prlor + GS Den31f1cat10n Improve Photoreallsm
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1. Objective function: X,[i] = arg min ||x — Xg[{] ||% +7,.||x — gli] ||%
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2. Guidance generation and uncertainty 3. Uncertainty-aware diffusion
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- Diffusion follows the guide when
confident, the generation when not
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4. 3D-GS Optimization

Diffusion Generation

Input views:
L, = L1+D-SSIM+Pearson Corr

Generated views:
Lg = LPIPS+D-SSIM+Pearson Corr
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LLFF (3 Views) DTU (3 Views) DL3DV (3 Views) DL3DV (6 Views) DL3DV (9 Views)
. . . . PSNRT SSIMT LPIPS] | PSNRT SSIM{ LPIPS] | PSNRT SSIM{ LPIPS] | PSNRT SSIMf LPIPS] | PSNRT SSIM{ LPIPS]
Fl]_‘St TeSt-Tlme Spa]_‘se Novel VleW SyntheSIS Method Mip-NeRF | 16.11 0401 0460 | 868 0571 0353 | 1092 0.191 0618 | 11.56 0.199 0608 | 1242 0218  0.600
3D-GS | 1743 0522 0321 | 1099 0585 0313 | 1097 0248 0567 | 1234 0332 0598 | 1299 0403  0.546
: : : : : : DietNeRF | 1494 0370 0496 | 1185 0633 0314 | - - - - - - - - -
1.Integrate 3D-GS with stable video diffusion with uncertainty-aware RegNeRF | 1908 0587 0336 | 1889 0745 0190 | 1146 0214 0600 | 1269 0236 0579 | 1233 0219 0598
. . . FreeNeRF | 19.63 0612 0308 | 1992 0787 0182 | 1091 0211 0595 | 1213 0230 0576 | 1285 0241 0573
modulation for controllable pseudo-view generation SparscNeRF | 19.86 0624 0328 | 1955 0769 0200 | - - - | - - - | - - -
SparseGS | - - — | 1889 083 0078 | - = - = - - = - -
: S TP FSGS | 2031 0652 0288 | - - ~ | 1222 0296 0535 | 1373 0429 0540 | 1552 0468 0416
2.Gaussian primitive densification to enhance scene completeness DNGaussian | 19.12  0.591 0294 | 1891 0790 0176 | 1110 0273 0579 | 1267 0329 0547 | 1344 0365 0539

IPSM | 2044  0.702  0.207 - - - 11.70 0279  0.534 1282 0332 0521 1341 0361  0.529

3.SOTA: 2.5+ dB PSNR gain on DL3DV, strong on LLFE DTU Ours | 2061 0705 0201 | 2051 0840 0137 | 1462 0471 0491 | 1735 0566 039% | 1909 0616 0335




