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ViCOS Areas of Research

e Research of intelligent (artificial cognitive) systems
e Focus is on visual learning and recognition:
- recognition and categorisation of objects, places and actions

— supervised/unsupervised learning, learning in interaction with a tutor and a scene

e Other activities:
- panoramic imaging for mobile robotics

— range image modeling and interpretation

e Target platforms: mobile robots, intelligent environments, personal devices
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EU projets @ ViCoS Vgg%%,f(%e

e 5FP:
— CogVis - Cognitive Vision Systems, 2001-2004. (4M _
EUR/107.000 EUR)
— ECVision - European Research Network for Cognitive [C-:VISION
Computer Vision Systems, 2002-2005
e O6FP:

— CoSy - Cognitive Systems for Cognitive Assistants, IP,
2004-2008 (7.5M EUR/600.000 EUR)

- MOBVIS - Vision Technologies and Intelligent Maps for 7] @\

Mobile Attentive Interfaces in Urban Scenarios, FET AT -
STREP, 2005-2008. (2.3M EUR/295.000 EUR) mobvis

— VISIONTRAIN - Computational and Cognitive Vision _
Systems: A Training European Network, MRTN, 2005- VISIONTRAIN
2009. (3.5 M EUR/240.000 EUR)

- EuCognition - The European Network for the euCognition
Advancement of Artificial Cognitive Systems, 2006-2009.

e /FP:

— Poeticon - The “poetics” of everyday life: Grounding
resources & mechanisms for artificial agents, STREP, ..
2008-2010, (4.3M/430.000 EUR)

- CogX - Cognitive Systems that Self-Understand and Self- DE\I
Extend, IP, (8.8M/888.000 EUR) s’ 1

— EUCo0gII - 2nd European Network for the Advancement of
Artificial Cognitive Systems, Interaction and Robotics
(2009-2012 EUCOG
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Vision Technologies and Intelligent Maps for Mobile  ViC
MOBVIS Attentive Interfaces in Urban Scenarios yste

il

Dr. France PreSeren monument
(1905) by Ivan Zajc and Maks Fabiani... >

Vision Technologies and Intelligent Maps for Mobile Attentive
Interfaces in Urban Scenarios
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Vision Technologies and Intelligent Maps for Mobile
MOBVIS Attentive Interfaces in Urban Scenarios

UMTS

Region of
interest
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D. Omercevi¢, O. Drbohlav, and A. Leonardis. High-dimensional feature matching: Employing the concept of meaningful
nearest neighbors. Accepted to ICCV 2007.
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MOBVIS Vision Technologies and Intelligent Maps for Mobile
Attentive Interfaces in Urban Scenarios
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2 ICT Results - Reality gets hyperlinked - Windows Internet Explorer

Scientists develop highly accurate
streetscape recognition

G L |ﬁ’ http://cordis. europa.eu/ictresultsfindex. cfm/section/news ftplfarticle [BrowsingType Features,ID /90340

7:? '1“3? [ﬂ, ICT Results - Reality gets hyperlinked [_l

[ CORDIS / ICTweb / ICT Results / News & Features / Features

ICT Resulitis ... Results that lead the way

ICT Results Features

Reality gets hyperlinked

Features & Publications

Press Desk

- - European researchers can now attach hyperlinks to pictures you take using your mobile phone. It offers
Investors Room the prospect of new ways to discover, engage and navigate your surroundings.

Help & Links

You wake up in a strange city with no recollection of how vou got there and no information about where you are.
Demonstrating nerves of steel, you calmly pick up your maobile phone and take a picture of the streetscape.

ICT Results for You

Quickly, the picture comes alive with hyperlinks, offering the names of the buildings, monuments and streetscape
features that appear in the photograph. The hyperlinks lead to information about the history, services and context of
all the features in the photograph. You have just hyperlinked your reality.

High-impact
o That scenario might be a little far-fetched, but the technelogy exists and is no figment of some fevered imagination.
ICT researchZl his is no @ gee-whiz g=daet invented by Q for the next James Bond movie; this is 3

developed by European researchers. It could be coming to a phone near you, and

“frhis, as the marketing types =ay, is a game changer. It develops a completely new
ig and fresh like Apple’s game-changing multi-touch interface for the iPhone. But |

rhe MOBWVIS platform completely rewrites the rules for navigation, exploration and
b photograph vou take in an urban environment and then places icons on points of

/1 macgng ppicatnns e G

T propct goes eycna

. i Technology that pays attention =
romcoae ey cr s some scercs ot o s

rlhen you simply click on the icon, using a cursor or, more frequently, a touch-scre
brt, architecture or even the menu, if it iz a restaurant, of the building in question.
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R T ——

Recognise this image?
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. , tural 200€ suua
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Vel et . Con IIAOGVIS le POLIZANITD,
.

foto si raccontano da

MOBVIS, Internet de las cosas, Hiperenlaces a a

Ry 33 et R Faja0n Accaumt realidad

[Phys0rg com) - imag recoapition i I sandieg chlienge Suscripcion RSS
tebncn s Furcpesn b e breakth
mage r

yperinks wnd Tnformationea n Bidern usterbriagen

by demioping » poamy
MOBVIS- Projekt: Orientierung mit Hilfe von Fotos o -

Relevant Stories

- Suscripcién mail

Pronounced as a success story by EU
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Subspace methods

e Recognition
— Robust PCA recognition [CVIUOO]
— Illumination insensitive recognition

[CVIUO4] EE

e Learning
- Incremental building of eigenspaces [IMAVIS06]
- Weighted PCA and PCA on missing data [PR0O6]

— Robust building of eigenspaces [PRO6] @ [:i:i:::
o 0 ] )
e Multiple eigenspaces [PR02] °

e Eigenspace of spinning images [IP03]

e Appearance-based Iocallzatlon [RASO3]

e Reconstructive vs. Discriminative ¢ S_‘f?sf"*m‘i‘_'f‘_’i’i )
— robust LDA, robust CCA [PAMIO6] . .
— incremental LDA Discriminative

PCA, ICA, NMF LDA, SVM, CCA

saseE %ﬁ

classification
regression
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e

The oKDE [1] produces a generative model from streaming data in form of a Gaussian
mixture model. When a new data-point arrives, the oKDE proceeds in two main steps:

p(xX)t—1 = Z 'tf}-g.'«f'ﬁ’z,,.-(x — X;)
1=1 : Step 2: Compress

Pr-1(x) >, ot (x) - Collapse subses'ts '.Df cc')mponer{ts
such that the distribution remains

= N |=- .
m approximately the same.
- A « Prevent loss of reconstruction in

New data-point Step 1: Update x the compression.
at time-step t. » Augment the pdf by a new Gaussian
kernel centered at x. Pt(x)
Xt - Recalculate the new optimal bandwidth

(covariance) Ht and readjust the kernels.

py(x —p) = (27?)_%‘E\_%B(_%(X_#)Tz_l(x—ﬁ))
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odKDE

Vi
VSt

e Updates a model for classl and compresses it such
that classification properties of the Bayes classifier

dc

Mew data-point
from class 1

Mt

class1

class2

class3

Mﬂ}(c‘]

p
Step 1: Update

» Update the model of the
class1 as in the oKDE.

‘.

( Step 2: Create a classifier

« Construct a positive example
pdf from the class1.

« Construct a negative example

pdf from the remaining classes. )

rStep 3: Compress class1

» Collapse subsets of compo-
nents such that the classifier
does not change.

+ Replace the class1 model with

\ the compressed model

Pemp(X|C*)
|

class1

pi(x|eq)

gn (x|ez

pfl(x|c3)

I Classifier Posterior

=

xpcmp(c ‘X)j

classifier p(x]C-)
class2 class3
dx|c3)

gpt(xw}

e
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Learning of Object Affordances vigh

- Low-level cross-modal object affordance
learning.

« Two distinct modalities:
« Object shape properties.
« Object effects under action.

- Broad Aims:
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Visual tracking Végﬁe

e

Our goal: Visual tracking of objects undergoing rapid structural appearance changes.

Our contribution: Visual model structured into two layers:
Local layer — Set of patches used for short-term tracking.
Patches can be removed or added to the set.
Global layer — Describes the appearance of the entire object.
Updated on-line.
Used to add new patches.

Theory: Bayesian formulation of structural model, updating and tracking.

Experiments: 5 state-of-the art reference trackers, 6 challenging sequences

Our approach outperfoms state-of-the-art in accuracy and lower failure rate

Buoen Jo sojdwex3
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Visual tracking
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Representation - the big picture sa

siab

Object representation: A hierarchical compositional shape vocabulary
The compositions model

spatial relations among é ‘ﬂ @70 % - N

their parts ¢ bottle cow  motorbike ca swan g|raffe

i
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Detection of object classes 1 e

sla
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