INTERDISCIPLINARY APPLIED MATHEMATICS

IMAGING, VISION, AND GRAPHICS

An Invitation to
3-D Vision

From Images to Geometric Models

i

g

g

:‘j Yi Ma
¥ Stefano Soatto
Jana Kosecka
Shankar S. Sastry

@ Springer

MASKS © 2004

Invitation to 3D vision



Lecture 1
Overview and Introduction
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Reconstruction from images — The Fundamental Problem

Input: Corresponding “features” in multiple perspective images.
Output: Camera pose, calibration, scene structure representation.
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E.f g; Reconstruction from images - The Fundamental Problem

“"Rome wasn’t built in a day.”
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APPLICATIONS - Autonomous Highway Vehicles (1990-)

Image courtesy of California PATH
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Onboard Camera View

Invitation to 3D vision

Thresholded Image

X Translation (m)

APPI ICATIONS - Unmanned Aerial Vehicles (UAVs. 1998)
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Courtesy of Berkeley Robotics Lab
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and Rendering
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S - Feature Selection and Correspondence
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1. Small baselines versus large baselines
2. Point features versus line features
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Two views versus multiple views
Discrete versus continuous motion
General versus planar scene
Calibrated versus uncalibrated camera
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Une motion _versus multlple motions
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Left
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1. Point clouds versus surfaces (level sets)

2. Random shapes versus regular structures
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Input images SfM points MVS points

Colosseum

St. Peter's

Dubrovnik

San Marco Square

The Colosseum, 2,106 images

Steve Seitz, University of Washington, Richard Szeliski, Microsoft Research



http://www.cs.washington.edu/homes/seitz/
http://washington.edu/
http://research.microsoft.com/~szeliski/
http://research.microsoft.com/
http://www.cs.washington.edu/homes/seitz/
http://washington.edu/
http://research.microsoft.com/~szeliski/
http://research.microsoft.com/

Reconstruction
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Reconstruction
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Invitation to 3D vision
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Holicity: 20 km”~2 of downtown London
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(c) Panorama (d) RGB (e) Renderings (surface segments, depth, normal)

Yichao Zhou and Yi Ma et. al, UC Berkeley https://holicity.io


https://holicity.io/
https://holicity.io/

Combine Geometry and Learning (for Structures)

From Images to CAD Model

Multi-view Correspondence End-to-end Learning
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Geometric Structure Data Representation
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Learning with Structures, and for Structures, Yichao Zhou, UC Berkeley



From 1D to 3D, and from physical to virtual...

1D media 2D media 3D media

Quipu, Inca people
3rd millennium BCE
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More Applications - Virtual Entertainment




Reconstruction from images - The Fundamental Problem

“"Rome wasn’t built in a day.”

But a digital Rome may be built in a day!
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