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CurrentResearch

A 3D understanding of reatorld environments
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Highlevel Goals

We want to digitize the real world

A For future technologies: Virtugand Augmented Reality
A At the intersection of vision, graphics, and machine learning

A We often use RGB sensors (e.g., the Microsoft Kinect)

A Ultimately, we want use only we
A Augment the content creation pi
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Highlevel Goals

A Static 3D reconstruction vs dynamic reconstruction
A Movies vs games
A Highend scanners vs loend scanners

A Realtime vs offline
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Online Reconstruction

Real-Time 3D Model Acquisition

Szymon Rusinkiewicz
Olaf Hall-Holt
Marc Levoy
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Large Scale Capture
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Multi-view Stereo
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USC Light Stage: Fully Body Scanner
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Motion Capture in Movies
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Motion Capture in Movies
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Capturing geometry
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Capturing geometry

Presented by Trek Continues, Inc.
Star Trek Continues Bridge

-

Source: matterport.com
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Scene understanding

3D Scanning & Motion Capture I

Prof. Niel3ner

JN

]



Personal avatars




Digitalized content
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Digitalized content
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BundleFusion
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BundleFusion

BundleFusion: Real-time Globally Consistent

3D Reconstruction using Online Surface Re-integration

Angela Dai'  Matthias NiefSner!
Michael Zollhofer’ Shahram Izadi®

Christian Theobalt?

IStanford University
2Max Planck Institute for Informatics

3Microsoft Research

(contains audio)
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ScanNet
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Shape Completion
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Scene Completion

Input Partial Scan
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Scene Completion
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3D Semantic Instance Completion

[HouS 1 | RevediNen ¢
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Partbased Understanding of 3D Scans

. Chair back Left chair arm @ R'Eht chair arm ' Chair seat . Chair leg ‘Table side ’Tabletop.TabIe support
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Capturing Colors and Textures

Primitive
Abstraction
Scene
Completion
_
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Capturing Colors and Textures

Input Image Geometry Our Reconstructed Textured Model Zhou and Koltun Ours
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Capturing Colors and Textures
Input Scan™ |
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FaceZ2Face
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Target Actor

[ThiesS (i
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IMUZ2Face

IMU2Face: Real-time ‘Gesture-driven

Facial Reenactment

S

Justus Thies! Michael Zolll ofe 2
Matthias NiefSn er

['€chnical University of Munich
) B - .
Stanford University
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FaceVRSelfReenactmenfor HMD Removal

Gaze-Aware Expression Transfer Stereoscopic Output

[ThiesS i | FaceWruy 8

3D Scanning & Motion Capture I Lfn 3
[ J “

Prof. Niel3ner ™ N

-



FaceVRSelfReenactmenfor HMD Removal

FaceVR: Self-Reenactment for HMD Removal

Source Actor
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HeadOn Realtime Reenactment Human Portraits

’ Source Reenactment
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VolumeDeform
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VolumeDeform

Color Input

Depth Input
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Neural Parametric Models for 3D Deformable Shape

Model Fitting

Input
Monocular Depth
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Holoportation

holoportation

http://research.microsoft.com/holoportation

Interactive 3D Technologies
http://research.microsoft.com/groups/i3d

Microsoft Research

Source: microsoft.com
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Novel View Synthesis / Neural Radiance Fields
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