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3D neural face rendering with Anisotropic Spherical Gaussians mixtures
FANG Wei

(School of Optical-Electrical and Computer Engineering, University of Shanghai for Science and Technology,
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Abstract: Since the advent of neural radiance fields, significant progress has been made in rendering 3D faces from multi-view
images. However, effectively recovering 3D faces remains a challenging task due to the complex facial geometry and the difficult—
to—model spatially varying specular and diffuse reflectance. To address these issues, this paper proposes a differentiable inverse
rendering model with anisotropic reflectance modeling. The framework employs Anisotropic Spherical Gaussian mixtures( ASGs) to
represent environmental illumination and Bidirectional Reflectance Distribution Function ( BRDF). Firstly, to estimate the specular
integral term in the rendering equation, a feature space encoding method is introduced, effectively addressing the problem of
neglecting rich information when directly predicting integral results. Then, for the diffuse integral term, this paper treats it as a
convolution of an SG ( Spherical Gaussian) and an ASG. Finally, a well-established method is utilized to represent facial geometry
as a signed distance function. Experimental results demonstrate the superior performance of the proposed approach compared to
state—of—the—art methods.
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Table 1 Quantitative comparison with some latest methods

Subject 1

Approachs S.N. |

PSNR 1 SSIMT  LPIPS| Chamfer |

Ref-NeRF  256.0 19.83 0. 845 0.113 4 2.042

NRFF 325.0 29.26 0.944 0.057 2 0. 628
PhySG 40.2 27.71 0.928 0.061 1 0. 864
NeuFace 35.8 31.25 0.958 0.023 7 0. 447

AL 35.2 32.34 0. 949
3.4 HBLEIE
ARSI SRR H 1 LTy, A
EUG R A B M5t i, P4 BRDFs BEHE N T
XoF THT 8 B JRAELA B g 1) R AR 8 T T 1A, AR SO
H#E: WAy Phong Fll Disney BRDFs' ™! HEFT T Bl AF 5% .
R b, Phong BRDFs H )53 1T 2 5 701 ph B — (1) 52
JE S804 %1, DisNey BRDFs 3% i DIFFREC' "™ 4% {1
RS SEEL, % 2 #5781 #i1 4 BRDFs 7E2% > & 2%
B JHR S S s B B i 1) AR AE RE
F2 PBARRE FRERLSEL
Table 2 Ablation study on shadow model

0.0215 0. 386

Shading Model ~ PSNRT ~ SSIMT  LPIPS| Chamfer |

ASG+Phong Model ~ 29. 88 0.948 0.031 4 0.521

SG+Disney BRDF  30.52 0. 956 0.024 5 0.493
SG+Neural Bases 31.05 0.960 0.026 7 0.414

ASG+ Neural Bases 32.18 0.964 0.022 8 0.428
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