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What i1s Facade Reconstruction?

A Part of Urban Reconstruction
A Creating digital models ofeal cities

A Cities are large collections
of man-made objects at many
LODs
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Possible Applications U

CyberTourism

To

Computer Games

A Movie-Industry and Entertainment
Industry

A Digital Maps and Routing

A City-Planers and Architects
A Archeological Research
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Challenges TU

A Quality

I Demand ofealistic quality and high LOD

A Scalability
i CKSNBE I NB Ylyé o0dzaf RAy3a

A Ease of Creation
I Non-experts should be able to create content

A Full Automation

I Chicken or Egg problem
(e.g. TopDown vs. Bottom Up)
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A A Survey of Urban Reconstruction [MWA*2013]
In EG2012 STAR Proceedings & CGF Journal 2013

A.Point Clouds & Cameras B.Buildings & Semanticsff C. Facades & Images D. Blocks & Cities

a )

(Image-Based Modeling

(" Fundamentals of Stereo ) Facade Imagery k Ground Reconstruction

Inverse Procedural [ Facade Modeling 1

Modeling -
i
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Why ImageBased?

A Easyto acquire
(cheap)

A Imagery is essential in
Urban Reconstruction

I For a realistic look
T As source for reconstruction
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Why Interactive Modeling?

A High-Quality

I Interactive: yes Automatic: no
. J

‘A Scalability es‘?

I Interactlve-no- Automatic: yes
\_ J

A Ease of Creation
I Interactive somewhat Automatic: scomewhat

A Full Automation
i Interactive: no Automatic: yes?
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Motivation

A Texturing of urban scenes:
A nearorthographicprojection
A from typicalphotos ' |

A high quality !ﬁl! = | JJ;- J|g x IJJL

s _ !ﬂmﬁ-_ S
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A Multiview Projective Texturing
A Musialski et al. [MLS*10]

Multi-View Facade Image Processing B3
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Input Images
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Interactive
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Input M

Input: Typical, perspective Photographs
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Sparse:Reconstruction

Structure-From-Motion
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Sparse:Reconstruction

Plane Fitting
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Image Projection TU

il
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User Input U

Interactive Boundary Adjustment
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Multi-View Projection
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ImageStack U

Foreachphoto (pertarget pixel)
1. evaluateprojectionqualityq

2. generateocclusionweighto
3. Insertto sortedimagestackwith oq
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ImageStack U

Foreachphoto (pertarget pixel)
1. evaluateprojectionqualityq

2. generateocclusionweighto
3. Insertto sortedimagestackwith oq
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ImageStack U

Foreachphoto (pertarget pixel)
1. evaluateprojectionqualityq

2. generateocclusionweighto
3. Insertto sortedimagestackwith oq
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Multi-View Stitching TU
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Gradient Domain: Stitching

A Color space stitched image
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Gradient Domain: Stitching

A Stitched gradients
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Gradient Domain: Stitching

A Reconstructed image
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Gradient Domain Stitching U
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Interactive Brushing U
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Point Occlusion

A points in front of buildings
not part of the facade

A project points to target

A occlusion weight per phot
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Occlusion m
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A fast high-quality facade textures
A interactive texture cleanup
A part of complex urban reconstruction pipeline
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A Reconstruction of Facade Models

Input: Ordinary Photo = Output: Computer Model
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Qur Approach

A Interactive modeling process
I Input: Single rectified image
I Incorporates the user from the beginning

A Utilizes symmetries across the image
I CoherenceBased Modeling

A Two crucial operations
I Automatic Facade Split Operator
I Synchronized Group Operator
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Modeling Process

Renﬁer

Selection Colors
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100 FfliawnGreen
Select Shader for Shape
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~ Light Settings
= % ¥
Position 6.000 6.000 ;¢

Look At 0500 0.369

Shadow Settings
Shadow Intensity
M

W
Ambient Occlusion Settings
Ambient Occlusion Intensi
M

V)

Ambient Occlusion Range

6/6/2013

Facade Reconstruction




CoherenceBased Modeling
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