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Current Research

Å3D understanding of real-world environments

ώ5ŀƛ Ŝǘ ŀƭ Ψмтϐ BundleFusion
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Current Research
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Current Research

Å3D understanding of real-world environments

ώ5ŀƛ Ŝǘ ŀƭ Ψмтϐ ScanNet [AvetisyanŜǘ ŀƭ Ψмфϐ {Ŏŀƴн/!5
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High-level Goals 
We want to digitize the real world

ÅFor future technologies: Virtual- and Augmented Reality

ÅAt the intersection of vision, graphics, and machine learning

ÅWe often use RGB-D sensors (e.g., the Microsoft Kinect)

ÅUltimately, we want use only webcams and phones

ÅAugment the content creation pipeline!
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High-level Goals 
ÅStatic 3D reconstruction vs dynamic reconstruction

ÅMovies vs games

ÅHigh-end scanners vs low-end scanners

ÅReal-time vs offline
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Capturing 3D Geometry

Digital Michelangelo Project [Levoyet al. 00]
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Online Reconstruction

First real-time work [Rusinkiewiczet al. 02]
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Large Scale Capture

Slide HaoLi
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Multi-view Stereo

Lee Perry-Smith, Infinite Realities + Agisoft/ Slide HaoLi



3D Scanning & Motion Capture
Prof. Nießner

USC Light Stage: Fully Body Scanner

Slide HaoLi
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Motion Capture in Movies
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Motion Capture in Movies



3D Scanning & Motion Capture
Prof. Nießner

Capturing geometry

Source: matterport.com
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Capturing geometry
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Scene understanding
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Personal avatars
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Digitalized content

Source: microsoft.com
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Digitalized content
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BundleFusion

ώ5ŀƛ Ŝǘ ŀƭ Ψмтϐ BundleFusion
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BundleFusion



3D Scanning & Motion Capture
Prof. Nießner

ScanNet

ώ5ŀƛ Ŝǘ ŀƭ Ψмтϐ ScanNet
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3DMV

ώ5ŀƛ Ŝǘ ŀƭ Ψмуϐ о5a±
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Shape Completion

ώ5ŀƛ Ŝǘ ŀƭ Ψмтϐ о5-EPN
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Scene Completion

ώ5ŀƛ Ŝǘ ŀƭ Ψмуϐ ScanComplete
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Scene Completion

ώ5ŀƛ Ŝǘ ŀƭ Ψнлϐ {D-NN
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3D Semantic Instance Completion

[HouŜǘ ŀƭ Ψнлϐ RevealNet
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Part-based Understanding of 3D Scans

[BokhovkinŜǘ ŀƭ Ψнмϐ ¢ƻǿŀǊŘǎ tŀǊǘ-Based Understanding of RGB-D Scans
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Capturing Colors and Textures

ώIǳŀƴƎ Ŝǘ ŀƭ Ψмтϐ о5[ƛǘŜ
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Capturing Colors and Textures

ώIǳŀƴƎ Ŝǘ ŀƭ Ψнлϐ !ŘǾŜǊǎŀǊƛŀƭ ¢ŜȄǘǳǊŜ hǇǘƛƳƛȊŀǘƛƻƴ
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Capturing Colors and Textures

ώ5ŀƛ Ŝǘ ŀƭ Ψнмϐ {t{D
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Face2Face

[ThiesŜǘ ŀƭ Ψмсϐ CŀŎŜнCŀŎŜ
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Face2Face

[ThiesŜǘ ŀƭ Ψмсϐ CŀŎŜнCŀŎŜ
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IMU2Face
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FaceVR: Self-Reenactmentfor HMD Removal

[ThiesŜǘ ŀƭ Ψмуϐ FaceVR
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FaceVR: Self-Reenactmentfor HMD Removal
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HeadOn: Real-time Reenactment Human Portraits

[ThiesŜǘ ŀƭ Ψмуϐ HeadOn
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VolumeDeform

[InnmannŜǘ ŀƭ Ψмсϐ VolumeDeform
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VolumeDeform

[InnmannŜǘ ŀƭ Ψмсϐ VolumeDeform



3D Scanning & Motion Capture
Prof. Nießner

Neural Parametric Models for 3D Deformable Shapes

ώtŀƭŀŦƻȄ Ŝǘ ŀƭ Ψнмϐ btaǎ
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Holoportation

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

[MildenhallŜǘ ŀƭΦ Ψнлϐ NeRF


