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[SIGGRAPH 2014]

Input Image Kinect Scan Depth Recovery

retrieve shapes/views —> create partial PCD
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CrossLink
Images = models
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Image size ~ Color =  Type + Layout = People « Date ~ License - SafeSearch: Moderate ~
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Web Images Videos Maps News Explore Sign in H O

> bing airplane

Airplane  Cartoon Helicopter Airplane  Airplane Military Future Airport  Airplane
Clip Art  Airplane Crash Flying Airplanes  Airplanes Coloring Pages

Image size = Color ~ Type ~ Layout ~ People ~ Date ~ License - SafeSearch: Moderate ~

Similar shaped plane facing front?

¥
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View Geometry

2D data

3D data
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View Geometry

2D data
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Image search Shape search

- Both supervised and unsupervised - Text-based [Min et al. 2004]
(surveys [Datta et al. 2008; Zhang and - Content-based [Eitz et al. 2012; Li et
Rui 2013]) al. 2015]

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

R (or 1Y) N

Image Space I| i
i S L]

Image Classifiers < Semantic
................... ?..) 32:.‘13003 ——"
...................

: + Text Classifiers

© @ © T R
Text Space S II . II I ==
RT (Ol' Z/T) | |

__/ Weight vector over semantic concepts

Semantic Space
Semantic

Concept 2 SIE 5T

Fig. 6. Semantic matching. Text and images are mapped into a common semantic space, using the posterior class probabilities produced by a

. . o Figure 1: A complete scene with objects retrieved using our sketch-based system in a total time of about two minutes.
multiclass text or image classifier.

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

2. 3D model coalignment

Exploit loop structure and pose as a reshuffling problem

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

Map view variation to SVM changes

4. Push 3D shape attributes to images
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1. Push image ordering to reorder 3D models

2. 3D model coalignment

Exploit loop structure and pose as a reshuffling problem

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

Map view variation to SVM changes

4. Push 3D shape attributes to images
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1. Filtering 3D models using 2D images
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3D mesh
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rendering

image — R?
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* |n class: models + different views

 QOut of class: other models + random views

» (background effects not modelled)

Train SVM classifier
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1. Push image ordering to reorder 3D models

2. 3D model coalignment

Exploit loop structure and pose as a reshuffling problem

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

Map view variation to SVM changes

4. Push 3D shape attributes to images
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1. Push image ordering to reorder 3D models

2. 3D model coalignment

Exploit loop structure and pose as a reshuffling problem

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

Map view variation to SVM changes

4. Push 3D shape attributes to images
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B chair classification
[ chair regression

I car classification

[ car regression

0.25
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1. Push image ordering to reorder 3D models

2. 3D model coalignment

Exploit loop structure and pose as a reshuffling problem

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

Map view variation to SVM changes

4. Push 3D shape attributes to images
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- Estimate shape attribute from 3D models
— ratio of width/length

» Link attributes with view features using regressor
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background clutter

input

3 limited shape attributes
>

é- no explicit links
3

> only 1D view
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Real world image +  Similar shape
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+ Intrinsic image decompositiol. B
- [Barron and Malik 2015] &
- Joint image-shape analysis
- shape -> image [Hueting et al. 2015; Su et tal. 2015 Lim et al. 2014]
* Image -> shape [Wang et al. 2013; Kholgade et al. 2014]

» Texture
* representation [We| 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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repetitive pattern structure

Negative cases
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rectified texture (patch)
+
part-level UV layout

rough geometric priors help!
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» Appearance transfer
— understand texture pattern, texture orientation, illumination

» Visual plausible
— Nno need to be exactly the same but highly visual realistic

* Fully automatic
— feasible for large dataset
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dh

depth map normal map

approximate geometric prior helps!!
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lllumination Estimation

shading samples
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I, := arg H}in [ L (15) — Lric (1) ]|
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Chair dataset
(~2K textured objects)
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Input video:




» Reconstruction of collision parameters in 3D

— Position, velocity At all times
— Orientation, angular velocity
— Relative mass

— Coefficient of restitution

» Can be retrieved without observing the exact moment

of collision (collision |
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constant k¢ = R(IZRT (H)wy(t)

kzr(t)ﬁ?é(t)wa ©

kZOSt = R(IORT (W, (t) R(t)IgRT (Dw,(t) = klgost
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Linear momentum

re ost
S mat = 3 o

i€{a,b} i€{a,b}

Angular momentum
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z ILW? + p; X (mivf ) Ib
ie{a,b} O Wy
. post post
= Z Iin- + p; X (mivi )

i€{a,b} Note: I;(t) = R(t)I? RT (1),
and w; in world coordinates
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energy is not created
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Method Overview

Input video sequence
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Evaluation

Validation - Potential Energy

Comparison with coefficients of restitution
calculated from potential energy loss
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Input video:
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CrossLink: Joint Understanding of Image and 3D Model Collections
through Shape and Camera Pose Variations,

Moos Heuting, Niloy J. Mitra

SIGGRAPH Asia 2015

Unsupervised Texture Transfer from Images to Model Collections
Tuanfeng Wang,
Niloy J. Mitra

SIGGRAPH Asia 2016

SMASH: Physics-guided Reconstruction of Collisions from Videos
Aron Monszpart,

F Niloy J. Mitra
SIGGRAPH Asia

http://geometry.cs.ucl.ac.uk/index.php
(code and data available)
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Symposium on Geometry Processing 2017 London Uk
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Thank You

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