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3D MockUp
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Data Sources

images 3D models
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low DOF shape variation        smooth curves in signature space)

Encoding Shape Manifold (Prior)
[SIGGRAPH 2011, 2013]
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Single Image      (fused) PCD)

retrieve shapes/views          create partial PCD)

[SIGGRAPH 2014]
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CrossLink
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Image search “airplane”
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Image search “airplane”
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Image search “airplane”

Similar shaped plane facing front? ✗
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3D model search “airplane”
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3D model search “airplane”
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Quality View Geometry

2D data

3D data

To Summarize 

✔ ✔✗

✗ ✗✔
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Quality View Geometry

2D data

3D data

Link the Data Sources

✔ ✔✗

✗ ✗✔
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Related work – search

Image search Shape search
- Both supervised and unsupervised 

(surveys [Datta et al. 2008; Zhang and 
Rui 2013]) 

- Linked with text [Weston et al. 2001; 
Masci et al. 2014; Pereira et al. 2014]

- Text-based [Min et al. 2004] 
- Content-based [Eitz et al. 2012; Li et 

al. 2015]

Pereira et al. 2014 Eitz et al. 2012
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Key Ideas
1. Push image ordering to reorder 3D models 

2. 3D model coalignment 
 

3. Push 3D shape renderings to view-classify images 
 

4. Push 3D shape attributes to images

Exploit loop structure and pose as a reshuffling problem

Map view variation to SVM changes

no p2p correspondence

no background subtraction

no direct links
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Filter 3D using 2D - input

✔

✔

✔

✗ ✗

✗

1. Filtering 3D models using 2D images
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Render Images
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Images Features (HOG or CNN)

image ! Rd
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Positive/Negative Images
• In class: models + different views

• Out of class: other models + random views

• (background effects not modelled) 

Train SVM classifier
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Resorting Results
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Comparison with Shape Sig.
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ROC Curves
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Model Coalignment

v1

v2
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Model Coalignment

v1

v2
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Model Coalignment

v1

v2
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Coalignment Formulation

E(V ) =
NX

i=1

NX

j=1

35X

k=0

kMVi+k mod 36

i �M
Vj+k mod 36

j k2
2

argmin
{Vi}

E(V )
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Key Ideas
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Modeling Classifier Variation

rendered images with view variations

SVM separator parameters with view variations

#

#
Rd

under view variations
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Camera Pose Estimation
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View Classification
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Comparison with Regression
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Key Ideas
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Regressor for Shape Attributes
• Estimate shape attribute from 3D models

– ratio of width/length

• Link attributes with view features using regressor
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CrossLink
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Limitations

background clutter

limited shape attributes

no explicit links

only 1D view
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Model + Texture
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Images (Textured Objects)
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Motivation

Real world image Textured objectSimilar shape+ =
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Image to Textured 3D Models
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Challenges

Image Nearest shape

Geometry (Pose + Shape)

Illumination
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Related Work
• Intrinsic image decomposition

• [Barron and Malik 2015] 
• Joint image-shape analysis

• shape -> image [Hueting et al. 2015; Su et al. 2015; Lim et al. 2014] 
• image -> shape [Wang et al. 2013; Kholgade et al. 2014].

• Texture
• representation [Wei et al. 2009]
• structure detection [Liu et al. 2015]

• Novel view prediction
• probabilisitic [Su et al. 2014b]
• CNN [Dosovitskiy et al. 2015]
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Assumptions

Regular Irregular but repetitive

repetitive pattern structure

rectified texture (patch)
+ 

part-level UV layout 
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Non-supported Cases

Negative cases

repetitive pattern structure
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Key Idea
rectified texture (patch)

+ 
part-level UV layout 

rough geometric priors help!
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Target

• Appearance transfer
— understand texture pattern, texture orientation, illumination  

• Visual plausible
— no need to be exactly the same but highly visual realistic 

• Fully automatic
— feasible for large dataset
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Pose Estimation
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Key Idea
depth map normal map

approximate geometric prior helps!!
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Patch Extraction
(a) (b) (c) (d) (e)

(f) (g) (h) (i) (j)

(k) (l) (m) (n)

(o) (p) (q) (r)
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Illumination Estimation

sh
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Estimation

(a) (b) (c) (d)

(e) (f) (g) (h)

Is := argmin
I⇤
s

X

(i,j)2⇧

kIr⇤(li)� Ir⇤(lj)k
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Texture Orientation

(a) (b) (c)
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Chair dataset 
(~2k textured objects)

Results
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Results
• Validation

Pillow dataset Table dataset
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Illumination Correction
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• Evaluation of image2shape vs. shape2shape

Dependence on Paths
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Comparison
• Evaluation of visual realistic
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User Evaluation
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Application: Image Editing

Image

Shape

(a)

(b) (c)

(d) (e)

(f)
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Capturing Priors
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Target
• Reconstruction of collision parameters in 3D

– Position, velocity
– Orientation, angular velocity
– Relative mass
– Coefficient of restitution

• Can be retrieved without observing the exact moment 
of collision (collision detection)

At all times
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Coefficient of Restitution

 

  

… …

  

  

 

 

 

 



Transferring Information across Image and Model CollectionsNiloy J. Mitra

Away from Collision

 

  

 constant
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At Moment of Collision
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In Terms of Impulse

 

   

 

 

 

 

 

 

energy is not created
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Method Overview
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Evaluation
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Evaluation
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Results
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Results
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Modeling/Generating Dynamic Env. 
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Thank You

http://geometry.cs.ucl.ac.uk/index.php
(code and data available)

http://geometry.cs.ucl.ac.uk/index.php

