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What is Façade Reconstruction?

ÅPart of Urban Reconstruction

ÅCreating digital models of real cities

ÅCities are large collections
of man-made objects at many 
LODs
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Possible Applications

Å Cyber-Tourism

Å Computer Games

ÅMovie-Industry and Entertainment 

Industry

Å Digital Maps and Routing

Å City-Planers and Architects

Å Archeological Research

ÅaƻǊŜ {ŎƛŜƴŎŜǎ ό{ƻŎƛƻƭƻƎȅΣΧύ
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Challenges

ÅQuality 
ïDemand of realistic quality and high LOD

ÅScalability
ï¢ƘŜǊŜ ŀǊŜ Ƴŀƴȅ ōǳƛƭŘƛƴƎǎ ƻǳǘ ǘƘŜǊŜΧ

ÅEase of Creation
ïNon-experts should be able to create content

ÅFull Automation
ïChicken or Egg problem

(e.g. Top-Down vs. Bottom Up)
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Overview

ÅA Survey of Urban Reconstruction  [MWA*2013]
In EG2012 STAR Proceedings & CGF Journal 2013
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Why Image-Based?

ÅEasy to acquire
(cheap)

ÅImagery is essential in 
Urban Reconstruction

ïFor a realistic look

ïAs source for reconstruction
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Why Interactive Modeling?

ÅHigh-Quality 
ïInteractive: Automatic: 

ÅScalability
ïInteractive: Automatic: 

ÅEase of Creation
ïInteractive: Automatic: 

ÅFull Automation
ïInteractive: Automatic: 

Facade Reconstruction6/6/2013 7



Multi -View Façade Image Editing
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Motivation

ÅTexturing of urban scenes:

Å nearorthographicprojection

Å from typicalphotos

Å high quality
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Multi -View Façade Image Processing

ÅMultiview Projective Texturing
ÅMusialski et al. [MLS*10]
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Input

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
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User Input

Interactive Boundary Adjustment
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Multi -View Projection

!ŎŎǳƳǳƭŀǘŜ ƛƴ ŀƴ άLƳŀƎŜ-{ǘŀŎƪέ
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Image Stack

Foreachphoto (per target pixel)

1. evaluateprojectionqualityq

2. generateocclusionweighto

3. insert to sortedimagestackwith oq
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Image Stack
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Image Stack

Foreachphoto (per target pixel)

1. evaluateprojectionqualityq

2. generateocclusionweighto

3. insert to sortedimagestackwith oq
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Multi -View Stitching
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Gradient Domain Stitching

ÅColor space stitched image
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Gradient Domain Stitching

ÅStitched gradients
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Gradient Domain Stitching

ÅReconstructed image
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Gradient Domain Stitching
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Interactive Brushing
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Interactive Brushing Video  
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Point Occlusion

Å points in front of buildings 
not part of the facade

Å project points to target

Å occlusion weight per photo
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Occlusion
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Summary

Åfast high-quality façade textures

Åinteractive texture cleanup

Åpart of complex urban reconstruction pipeline
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Interactive Coherence-Based 
Façade Modeling

[MWW12] Eurographics2012
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Goal

Input: Ordinary Photo Output: Computer Model

Facade Reconstruction

ÅReconstruction of Façade Models
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Our Approach

ÅInteractive modeling process

ïInput: Single rectified image

ïIncorporates the user from the beginning

ÅUtilizes symmetries across the image

ïCoherence-Based Modeling

ÅTwo crucial operations

ïAutomatic Façade Split Operator

ïSynchronized Group Operator
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Modeling Process
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Modeling Process
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Coherence-Based Modeling
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