
Automatic Photo Popup: 

3D Reconstruction from Single Image

Presented by

Santosh Kumar Divvala

Carnegie Mellon University



The World Behind the Image
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The Problem

from [Sinha and Adelson 1993]

ÅRecovering 3D geometry from 
single 2D projection 

ÅInfinite number of possible 
solutions! 



Our World is Structured
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Image Credit (left): F. Cunin 

and M.J. Sailor, UCSD



Infer Most Likely Scene
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Our Goals

ÅSimple, piecewise planar models

ÅOutdoor scenes

ÅDoesnôt need to work all the time (~35%)

Pop-up Book
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Approach: Learning

ÅLearn structure of the world and appearance-based 
models of geometry
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More samples from our dataset
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Geometric Cues

Color

Location

Texture

Perspective



Get Good Spatial Support

50x50 Patch50x50 Patch
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Image Segmentation

ÅSimple Idea #1: segment the image ïWont work!

ÅChicken & Egg problem

ÅSimple Idea #2: multiple segmentations

ïDecide later which segments are good
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Labeling Segments
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For each segment:

- Get P(good segment | data) P(label | good segment, data)



Image Labeling
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Labeled Segmentations

Labeled Pixels
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Cutting and Folding

Å Fit ground-vertical boundary

ï Iterative Hough transform


