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Overview Methodology
= Task: 3D-aware Image Generation with GANs = Radiance Manifolds )
Synthesizing the images of an object at different viewpoints, The RF is defined in continuous 3D ¢ =
trained only on unstructured 2D images. space. Renderingis hard to afford. & =
= Current Problems Radiance manifolds regulate the
Prior works mainly following two different axes. sampling on surface manifolds, & 5_
Pure 3D: The final images are getting significantly better efficiency. Z" ;"
o | 0 directly rendered from output 3D. = Manifold Super-resolution
Rep. v’ Strong consistency For HR 3D manifolds generation, efficient 2D CNNs
% Limited resolution can be applied for manifold super-resolution.
D 3D+2D SR: Image-space SR is " Overall Pipeline . . .
@ 9 [0 n applied to get the final HR images. Two components: manifold generator & manifold SR &
mage , ‘ e ]/

v" High resolution module.

! " LR3D scenes om manifoldgenorator
% Poor consistenc
= Qur Solution d LR 3D scenes from manifold generator . Experiments Applications

We propose GRAM-HD, which gets the best of both worlds o Flatten and discretize the manifolds to LR 2D = Quality Comparison = High Resolution Image Embedding and Editing
by employing 2D CNN for efficient radiance manifold SR. feature maps through manifold g'j'ddmg’. gﬂ%ﬁg%??ﬁ;?ﬁggﬁ::g FFHQ1024 FFHQ512 CATS512 FFHQ256 By.embeddmg an 'mag.e. into the latent space of
PN GRAM-HD: 3D SR with radiance g ﬂr;s:ample to HRtr)adlange n:jags ywtth m?nlf:I:d SHRé superiorto pure 3D methods. lh/;:tic;d[ . 5142 i}; FID KID FID KID 9FI; ?II]; tra|3eo! mgdel, poscta edltngocan be condttquctgd by
: : images can be rendere integrating the yleNeRF[20] 945 2.65 - - - - 924 3. :
LR3D Hr 300! manifold for HR images. , 8 , y , & g FFHQ256 CATS256  StyleSDE[45] 9.44 283 — - 791 390 - - rendering |.mag.ese-1 nove VI,eWS our method can
Rep. Kb o | v Strong 3D-consistentcy radiance maps along ray-manifold intersections. Method FID KID FID KID  EG3D[/]] - - 872 3.61 628 1.67 - - generate high-fidelity novelview results.
. . = Network Trainin GRAM [13] 15.0 6.55 12.9 737 EpiGRAF[59] - - 14.7 6.93 940 4.11 16.1 7.73
. . v ngh reSOl'Utlon reSUltS g . Ours 11.8 4.72 7.05 2.53 Ours 12.0 5.23 122 541 7.67 3.41 11.8 4.72
= Contributions A two-stage training strategy is employed.
0 Strongly Consistent high-resolution 3D-aware image O First, train LR model with adversarial & pose loss. = Consistency Comparison
generation method 0 Second, we train SR module with additional patch Consistency is compared with FFHQ1024 FFHQS12 CATSS12 FFHQ256
o Efficient 3D super-resolution adversarial & cross-resolution consistency loss. NeuS recon quality and EPl-akin ~_ Method PSNR SSIM PSNR SSIM PSNR SSTM PONR S5IM
J L y images. Ours achieves superior sztylfl\;%R;i”]g?-? g-gg T T ee 0 319092
multi-view consistency comparing E&D[f[]\] D 337 088 284 078 - -
Framework to the competing methods. Ours 338 0.87 34.0 0.90 288 0.81 36.5 0.96 :
Latent Code z , HR Radiance Maps HR Radiance Discriminator 5 x & ' Tkttt
i LR Radiance & LR Feat. Maps _é Nx1024*1024x4 Manifolds E e . . o Iew.yn oo
gl Feat. Manifolds ~ Nx64x64x (4+32) N o = Real-time Free-view Synthesis
N NN 10;? '%329; ; S __, Real/Fake g By caching the manifolds and HR radiance maps,
_‘> ML””“L b _ — RS Pose o N —— our method can support free-view video synthesis
Gridding | 1" StyleNeRF StyleSDF L of 10242images atreal-time frame rate. )
Radiance | = Ablation Study
: LR Image N NN\ ,
Manifold l 64X6423 Superres. | Future Work
Generator Manifalds Module Manifalds Patch Our method g.till havg several limitations.
Renderer Renderer R/F x Handle objects with complex 3D geometry.
A Yy { % Generation quality still lags 2D GANSs.
_ : - o A 2 L OO\ Better representations or training strategies could be further
Camera Pose 6 ., W/ L W/o L LR ima
patch patch ge W/ Lcons W/0 Leons
\ PJAR y \explored to close the gap. y
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