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Webcams — Eyes of the Internet
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The Most Common Image Worldwide
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Example Sequence
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Images are Overwritten — What a pity!

= GOAL: Spot some “cool” images — automatically
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[ BTW: Webcam Art by Kurt Caviezel ]

“In the right time at the right spot”

CAVIEZEL
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Challenges

O Enormous
amount of data

® \What do we (humans)
find interesting?
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Challenges

©® Enormous
amount of data

® \What do we (humans)
find interesting?
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What is “Interesting”

= (highly) subjective
= prior knowledge
= context
= personal favor
= semantics
= efc.
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What is “Interesting”

4 Months

AR . o S L+
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What is “Interesting”
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What is “Interesting”
> 20 Years
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What is “Interesting”

mobirenwirt com Thu &pr 7 20:21:47 2011

= |nterestingness in -
Image sequences

= Sequence specifies
the context

[H. Grabner, F. Nater, M. Druey, and L. Van Gool, Visual
Interestingness in Image Sequences, ACM MM'13]
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Outline
= Human consensus = Computational
baseline of visual approach

Interestingness
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Human Consensus Baseline

mobirenwirt com Thu &pr 7 20:21:47 2011
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human annotator
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Dataset — 20 Sequences
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Dataset — Annotations

1201593074 nb subj: 20 1215173933 nb subj: 19 1184941520 nb subj: 21 1257717063 nb subj: 19 1000453121 nb subj: 20

a0 100 a0 100 a0 100

1201621627 nh subj: 20 1190225223 nh subj: 20 1253267738 nb subj: 20 1153493286 nb subj: 20 1205421630 nb subj: 18

50 100 150 50 100 150 50 100 150 50 0o 150 50 100 150

1040549429 nb suhbj: 20 1170689678 nb subj: 19 1180867922 nb subj: 19 1185507764 nb subj: 20 1206650091 nb subj: 20

a0 100 a0 100 a0 100

1214923745 nh subj: 19 1256817254 nh subj: 15 1267075909 nb subj: 15 1263118197 nb subj: 19 1220126784 nb subj: 13
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ETHzurich

makirans i Mon Jun 2011

Dataset — High Scores

1201593074 nb subj: 20 1215173933 nb subj: 19 1184941520 nb subj: 21 21 nh subj: 20

50 100 150 a0 100 150 a0 100 100

1201621627 nh subj: 20 1190225223 nh subj: 20

1253267738 nb subj: 20 30 nh subj: 18

50 100 150 50 100 150 50 100 150 50 0o 150 50 100 150

1040549429 nb suhbj: 20 1170689678 nb subj: 19 1180867922 nb subj: 19

o BN A PO

50 | ! J : 7 50 100

1214923745 e . R 2 2 : F g 1287075303 nb subj: 15
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Dataset — High Sco

1201593074 nb subj: 20 1215173933 nb subj: 19

1000453121 nb subj: 20

50 100 150 a0 100 150 a0 100 150

1201621627 nh subj: 20 1190225223 nh subj: 20 12000 0530 nh syt 18

~N

50 100 150 50 10N 150 a0 1nn 150

1180867922 nb subj: 19 1156507 " ~

a0 100 150

1267075909 nb subj: 15
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Dataset — Medium Scores

1201593074 nb subj: 20 1215173933 nb subj: 19 1184941520 nb subj: 21

50 100 150 50 100 150 50 0
1201621627 nh subj: 20 1190225223 nh subj: 20 1253267738 nb subj: 20

mohre

50 100

1180867922 nb subj: 19

a0 100

1267075909 nb subj: 15

ComaLier
CY o
0

1257717063 nb subj: 19 1000453121 nb subj: 20

50 oo 150 a0 100 150

1163493266 7 subj: 20 1205421630 nb subj: 18

100

191 nh suhj: 20
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Dataset — Statistics

Human Consensus Baseline

Non

0.0 interesting interesting

0.5 1.0

g g

avg/seq: 154 avg/seq:

5
97% 3%
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|

. )
Dataset — Consistency
Standardized Cronbach’s Alpha
0.7 0.8 0.9 1.0

questionable acceptable good excellent

[P Kline. The handbook of psychological testing (2"9 edition).

London: Routledge, 1999] ave rage
0.83

1 |
> Available on-line! <
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Human Consensus Baseline — Conclusion

= The human consensus base-line gives a solid
ground and can be used to

= build computational models and
= evaluate them.

=

—

=
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ETH:zurich 3
Human Study on Single Images —

= Memorability dataset...

-

[P. Isola, J. Xiao, A. Torralba, A. Oliva. What makes an image memorable? CVPR, 2011]

= __.with additional annotations

= Human annotates (Mechanical Turk)
= > 900 features (e.g., indoor, enclosed space, aesthetic, famous

place, etc.)

[P. Isola, D. Parikh, A. Torralba, A. Oliva. Understanding the intrinisc memorability of images, NIPS, 2011]
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Correlation with Memorability

Abstract

Artists, advertisers, and photographers are routinely presented with the task of
creating an image that a viewer will remember. While it may seem like image

not. Contrary to popular belief, unusual or aesthetically pleasing scenes do not
tend to be highly memorable. This work represents one of the first attempts at

corr: =0.29

(g0 (h)Tm[M @) |mTM

(a) () JTUM (© [UM  (d)

[P. Isola, D. Parikh, A. Torralba, A. Oliva. Understanding the intrinisc memorability of images, NIPS, 2011]
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Correlation with “Interestingness”

corr: 0.51

Int

corr: 0.63
corr: -0.17

Int

[M. Gygli, H. Grabner, H. Riemenschneider, F. Nater, and L. Van Gool, The Interestingness of Images, ICCV’13]
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ETH:zurich
Correlation with Interestingness

A~historical or cultural place

makes sad

Spearmans rank correlation

one central object
-0.2 actual memorability—-"""

indooor———

_n.4F enclosed space

| | | | | | | | |
0 100 200 300 400 500 600 00 800 a00
Sorted features

[M. Gygli, H. Grabner, H. Riemenschneider, F. Nater, and L. Van Gool, The Interestingness of Images, ICCV’13]
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ETH:zurich

A new Concept: Interestingness

g
_::_gumg-_ﬁ

aesth |
corr= +0.59 T aesth | int | aesth 1 int

[M. Gygli, H. Grabner, H. Riemenschneider, F. Nater, and L. Van Gool, The Interestingness of Images, ICCV’13]
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ETH:zurich
Psychological View

-

= Daniel Berlyne (1924-1976)

=  Mid-50s: Interest relevant for
human learning

= 4 collative variables:
Novelty
Uncertainty
Conflict
Complexity

[D. Berlyne, Conflict, arousal, and curiosity. McGraw-Hill, 1960]
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ETH:zurich
Computational Approach: Overview

Image Sequence

Interestingness Cues

—
—
—_
—

emotion

complexity g
novelty el
learned

Combination and

Context Regularizations

Ranking
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ETH:zurich

Cues for Interestingness: Emotion

i

<> Arousal

—

<—> Emotions

[P. Valdez and A. Mehrabian. Effects of color on emotions. Journal of  [P. Lang, M. Bradley, and B. Cuthbert. International affective picture
Experimental Psychology: General,123(4):394-409, 1994] system (IAPS): A effective ratings of pictures and instruction manual.
Technical Report A-8. University of Florida, 2008]

High scoring samples

D
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ETH:zurich

Cues for Interestingness: Novelty

°
°

Image <€—> %,.° outlier € Novelty
LI

dense regions (normality) [H. Zhong, J. Shi, and M. Visontai.

Detecting unusual activity in video. In

. . Proc. CVPR, 2004]
[M. Breunig, H. Kriegel, R. Ng, and J. Sander. LOF:

Identifying density-based local outliers. In Proc. ACM
SIGMOD Int. Conf. on Management of Data, 2000]

High scoring samples

=1
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ETH:zurich

Cues for Interestingness: Learned

Features & Machine Learning

Image <€—> <€—> Interestingness

[J. Machajdik and A. Hanbury. Affective image classification using
features inspired by psychology and art theory. In Proc. ACM MM, 2010.]

[S. Dhar, V. Ordonez, and T. Berg. High level describable attributes for
predicting aesthetics and interestingness. In Proc. CVPR, 2011]

[P. Isola, J. Xiao, A. Torralba, and A. Oliva. What makes an image
memorable? In Proc. CVPR, 2011]

High scoring samples
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ETH:zurich

Combination & Context Regularization
= Linear Model
s — wT [X(emotion) : x (novelty) , x (learned) ,X(complexity)] T
= Context Regularization
» Temporal neighboring images = similar interestingess Score
= Visually similar images = similar interestingess Score
[F. Nater, H. Grabner, and L. Van Gool. [V. Jain and E. Learned-Miller. Online domain  [X. Zhu, Z. Ghahramani, and J. Lafferty.
Temporal relations in videos for unsupervised  adaption of a pre-trained cascade of Semi-supervised learning using gaussian
activity analysis. In Proc. BMVC, 2011.] classifiers. In Proc. CVPR, 2011. fields and harmonic functions. In Proc. ICML,
2003.]
(] ) CV Lh,, Helmut Grabner | 29.03.2014 | 37
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Results

= Evaluation: Top; Score

Human Consensus Scores

Human . - B . I e e
Consensus n |

Ranking
TOP 3

Computer | e
Ranking qiiiiziiiiiiiziii e I EEE RS

Top;, =

I
|
o
o
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ETH:zurich

Low Ranked Images
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ETH:zurich

High Ranked Images

e ) =Rt kY CREET 19219291 ey
1 rt

caom Maon Jun 8 11:20
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ETH:zurich

Failures

False Positives
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ETH:zurich

Computational Approach — Conclusion

= We have demonstrated — while still remaining far
from a semantic interpretation — a number of
basic cues and their straight forward combination

already let us mimicking human interest
responses.
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Cuime ane

www.webcamaze.com

GETIT ON

P> Google play
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Automatically Detected Interesting Images
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ETH:zurich

Automatically Detected Interesting Images

Dept. Transport Sun Jan & 16:003:57 2013
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ETH:zurich

Automatically Detected Interesting Images
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ETH:zurich

Automatically Detected Interesting Images

CONZ-BE-13 52

ﬂ“ul..l. W L e ST Wi

wadil )
camserpiano.ch - Tuesday 21. June 2011 — 21:54:57
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ETH:zurich

Automatically Detected Interesting Images

10.09.1221:10 22€ §
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ETH:zurich

Automatically Detected Interesting Images
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On-line almost 3 years

2011-06-06 2014-03-21

mohrenwirtat Fri Mar21 11:00:28 2014

mohrenwirt cam Mon Jun &8 11:20;00 2011
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webcamaze — Honest Insights

Consrq.‘fula"’ion 1Y E:I' :
it only took you
65299 Sewnd _

> 10,000 webcams
an image every 15 minutes

~1,000,000 images per day

sty jolyon.co Lk
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webcamaze — Honest Insights

~1,000,000 Images/Da
~100 m \

~1 Images/Day
0.1 mm
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Other Applications...

= Make a long and boring video short and interesting

Original (40 s)

e — .
il H---ﬂlll[u .
-

-

T
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Other Applications...

= Make a long and boring video short and interesting

Original (40 s)

|

Shortened (6 s)




Other Applications...

= Make a long and boring video short and interesting

%
6 s (86 % reduced)
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Other Applications...

= Make a long and boring video short and interesting

M
15 s (66 % reduced)
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Other Applications...

= Make a long and boring video short and interesting
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Summary

Make a long and boring talk short and interesting
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¥% What cases
human
interest?

Approach it

computationally
—
User -3
Study, o
Analysis —h
Application(s)
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Thanks!

Michael Gygli

ETH:zurich

Michael Herzog

L

ECOLE POLYTECHNIQUE
FEDERALE DE LAUSANNE

38" University of
2y Zurich™
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Thank you! upicto

www.upicto.com

EN MANTENIMIENTO

cache MeteoSurf 1041121013GMT

W E B GETITOMN
CAM P> Google play
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Thank you! upicto

www.upicto.com

W E B GETIT ON
» Google ple
. CAM P> Google play
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Thank you! Epic O

www.upicto.com

3

W E B GETIT ON
CAM P> Google play
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Thank you! Upi

WWW.upicto.com

3]

GETITOMN

CAM P> Google play
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Thank you! Hpic O

www.upicto.com

3

GETITOMN

CAM P> Google play
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Thank you!

GETITOMN

P> Google play
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Thank you! EQiC O

www.upicto.com

3
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