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Agenda

ÅScene representations

ÅOutdoor scene layout
ïPhoto popup, WorldSheet

ÅIndoor scene layout
ïRoom as box

ï360-based layout

ïComplete scene parsing



Geometric Pixel Labeling

ÅStructured by pixels

ÅView-dependent: depth, normals, 
boundaries are relative to current view

ÅTranslationbetween two measurable 
things (e.g. intensity to depth)

Scene Layout

ÅStructured with objects and surfaces

ÅView-independent: same representation 
applies to many perspectives

Å Interpretation of models from 
measurement



Uses of scene layout

Context for recognition



Uses of scene layout
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Physical space helpful for recognition

Apparent shape depends 

strongly on viewpoint



Physical space needed to predict appearance



Physical space needed to predict appearance



Scene understanding



Do pixel labels provide scene understanding?
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Interpreting scene layout in a physical space
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Physical space needed for affordance 

Could I stand 

over here?Is this a good 

place to sit?

Walkable path

Can I put my 

cup here?



Uses of scene layout

Other direct applications

a) Assisted driving

b) Robot navigation/interaction

c) Object insertion



How to represent scene space?

Wide variety of possible representations



Figs from Hoiem - Savarese 2011 book
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Figs from Hoiem - Savarese 2011 bookCAD-like: layout + objects



Key Trade-offs

Å[ŜǾŜƭ ƻŦ ŘŜǘŀƛƭΥ ǊƻǳƎƘ άƎƛǎǘέΣ ƻǊ ŘŜǘŀƛƭŜŘ Ǉƻƛƴǘ ŎƭƻǳŘΚ

ïPrecision vs. accuracy

ïDifficulty of inference

ÅAbstraction: depth at each pixel, or ground planes and walls?

ïWhat is it for: e.g., metric reconstruction vs. interaction
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Abstraction

Gist (Oliva Torralba 2002)

Depth (Saxena et al. 2007)

Room as Box (Hedau et al. 2009)

CAD-like (Guo et al 2015)



Outdoor Scenes

ÅHighly irregular

Å~ Things sitting on 
the ground

ÅGround-object 
boundary informs 
distance
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Hoiem Efros Hebert 2005,2007 Slide from Sanja Fidler



Automatic Photo Popup

Labeled Image Fit Ground-Vertical 

Boundary with Line 

Segments

Form Segments 

into Polylines

Cut and Fold

Final Pop-up Model

[Hoiem Efros Hebert 2005]


