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After this seminar..

• Neural rendering

• Application: Neural rendering + Human body/face models



Neural Rendering

• Computer Graphics + Machine Learning
• Generate photo-realistic imagery in a controllable way

• Computer Graphics

Meshes

Phong Shading

Material

Camera parameters

Real world scene



Neural Rendering

• Machine Learning
• Universal function approximator

y = x3 + x2 – x - 1
Sparse data interpolation problem

x

ML

Real world scene Y



Neural Rendering

• Scene representation



Neural Rendering

• Representing Surfaces

• Why implicit surface representation?
• Memory efficient
• Continous
• High resolution



Neural Rendering

• Representing Volumes



Image Formation

• Rendering

Representation Rendering Image

Rasterization Ray-casting



Human Modeling

• SMPL Model

• Blend Skinning

• Blend Shapes
Pose blend shape Blend Skinning

https://youtube.com/clip/Ugkxt1ge6SjA8VDGi9tIXcn9dKNbVO5e0ifF


Human Modeling

• SMPL Parameters
• Shape (𝛽)

• Pose (𝜃)



Human Modeling

• SNARF : LBS + implicit surface
• Mesh representation has limitation

• Resolution-to-memory ratio
• Fixed topolgy

SNARF results

SMPL model (Mesh)



Human Modeling

• Backward Skinning vs. Forward Skinning

Backward skinning Forward skinning



Human Modeling

• Modeling overview

• Shape
• Occupancy probability

Result of occupancy network



Human Modeling

• Forward Skinning
• o(x’,p) = f(x*,p)
• x* 찾기

Canonical Space Deformed Space



Human Modeling

• Correspondence Search

• No closed-form solution
• Newton or quasi-Newton methods

• Handling Multiple Correspondence



Human Modeling

• Training
• ℒ!"#(𝑜 𝑥$, 𝑝 , 𝑜%& 𝑥$ )

• Overview



Experiments

• Qualitative Results



Human Generation

• gDNA: Towards Generative Detailed Neural Avatars (CVPR 2022)

• Overview of method



Human Generation

• Coarse Shape



Human Generation

• Detailed Surface Normals



Normal Map



Human Generation

• Multi-subject forward skinning

Single subject Multi-subject



Human Generation

• Implicit Differentiable Forward Skinning
(12) (13)



Human Generation

• Implicit Rendering with Skinning
• Normal map at pixel p



Human Generation

• Training
• 2-stage training

• Stage 1: Coarse shape, skinning, warping network
• ℒ!"# (𝒪$, 𝑜%&)

• Stage 2: Normal network



Human Generation

• Experiments
• Qualitative results

Disentangled Generation 
of Shape and Details



Face Avatar

• I M Avatar: Implicit Morphable Head Avatars from Videos



Face Avatar

• Method Overview



Face Avatar

• FLAME Face Morphable Model
• Face model analogous to SMPL model (body)



Face Avatar

• I M Avatar
• Geometry



Face Avatar

• Deformation



Face Avatar

• Normal-conditioned texture
• Normalized gradient of occupancy field



Face Avatar

• Differentiable rendering
• Non-rigid ray marching
• Gradient



Face Avatar

• Training Objectives
• RGB Loss (Eq. (11))

• Pixel color
• Mask Loss (Eq. (12))

• FLAME Loss (optional, Eq. (13))
• Use prior knowledge from FLAME



Face Avatar

• Experiments
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