
Agenda

§ Welcome
o Number of participants, background, etc..

§ Goal, Frequency
o Similar to an academic lab.

o Read and discuss papers, share resources

o Network and collaborate

§ Papers, presenter
o Presenter every week, either to present or lead the discussion

o Flexibility as long as it is related to 3D (neural fields, explicit 

representations, vision, robotics, ..)



Agenda

§ Format
o Very informal, slides or summary are preferred but not required.

o Clear the following: Prerequisites – What – Why – How

§ Conferences – CVPR? 



Presenter: Mauro Comi          @mauro_ai



Neural Fields in Visual Computing and Beyond

Prerequisites
§ Fundamental of Deep Learning and optimisation

§ Encoder – Decoder architectures

§ Knowledge of explicit representations (point cloud, mesh, etc..)



Neural Fields in Visual Computing and Beyond

What
§ Describe neural fields techniques with consistent notation

§ Describe neural fields applications



Neural Fields in Visual Computing and Beyond

Example: NeRF!



Neural Fields in Visual Computing and Beyond

Why
§ No standard terminology

§ ”Selective amnesia” a.k.a research repetition

§ Provide an overview of the state of the field



Neural Fields in Visual Computing and Beyond

Definitions

§ A field is a quantity defined for all spatial and/or temporal coordinates.

§ A neural field is a field that is parametrised by a neural network.

Vector field Image Explicit surface 



Neural Fields in Visual Computing and Beyond

Typical pipeline

Vector field Image Explicit surface 



Neural Fields in Visual Computing and Beyond

Classes of techniques



Neural Fields in Visual Computing and Beyond

Prior learning and conditioning
§ Example: 3D shape reconstruction using partial point clouds



Neural Fields in Visual Computing and Beyond

DeepSDF

Chabra, Rohan, et al. "Deep local shapes: Learning local sdf priors for detailed 3d reconstruction."



Neural Fields in Visual Computing and Beyond

DeepSDF



Neural Fields in Visual Computing and Beyond

Hybrid representations
§ Decompose spatial domain and store neural fields parameters in a data 

structure g. Given a coordinate, query g to retrieve the corresponding neural 

field. 

§ Local shape embedding?

Li, Kejie, et al. "Bnv-fusion: dense 3D reconstruction using bi-level neural volume fusion."



Neural Fields in Visual Computing and Beyond

Forward maps
§ Neural field TO sensor domain

§ Rendering (3D to image)

§ PINN (Eikonal equaiton?)



Neural Fields in Visual Computing and Beyond

Network architecture
§ Neural networks are biased to fit function with low frequency



Neural Fields in Visual Computing and Beyond

Network architecture
§ Solutions: 

§ Positional encoding

§ Activation functions (SIREN)


