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Hybrid-Image Visualization
for Large Viewing Environments

Petra Isenberg, Pierre Dragicevic,
Wesley Willett, Anastasia Bezerianos, Jean-Daniel Fekete




Large Viewing Environments

large displays
meeting rooms /[ war rooms
emergency response rooms

public viewing
open spaces
museums



Scenario: WILD Display Environment




Who to Optimize For?

25m




Example Data

23 years of daily temperatures for 32 cities

Station, Country, Station ID, SOUID, Date, Temperature (decidegrees Celsius), Temperature Quality
EERELIN-DAHLEM, GEERMANY, 41, 133,19%0-01-01, =21, 0
BERLIN-DAHLEM, GERMANY, 41, 133,19%0-01-02, -13, 0
BEERLIN-DAHLEM, GERMANY, 41, 133,19%0-01-03, -2, 0
EERELIN-DAHLEM, GEERMANY, 41, 133,19%0-01-04, =12, 0
BEERLIN-DAHLEM, GEERMANY, 41, 133,1990-01-05, O, 0
BEERELIN-DAHLEM, GERMANY, 41, 133,195%0-01-06, -13,; 0
EERELIN-DAHLEM, GEERMANY, 41, 133,19%90-01-07, -40, 0
BEERLIN-DAHLEM, GEERMANY, 41, 133,1990-01-08, o, 0
BEERLIN-DAHLEM, GERMANY, 41, 133,19%0-01-09, 35, 0
EERELIN-DAHLEM, GEERMANY, 41, 133,19%0-01-10, 44, 0
BERLIN-DAHLEM, GERMANY, 41, 133,195%0-01-11, 48, 0
BEERLIN-DAHLEM, GERMANY, 41, 133,195%0-01-12, e0, 0
BEEELIN-DAHLEM, GEERMANY, 41, 133,1990-01-13, 22, 0
BERLIN-DAHLEM, GERMANY, 41, 133,195%0-01-14, 30, 0
BEERLIN-DAHLEM, GERMANY, 41, 133,1595%0-01-15, 42, 0




Naive Approach

Optimize for one specific viewing distance
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overviews from far

Problem:
detailed information lost

detail from close

Problem:
mental aggregation, comparison
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Naive Approach

Optimize for one specific viewing distance
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overviews from far

Problem:

detailed information lost

detail from close

Problem:

mental aggregation, comparison




Possible Approaches

* Dynamic integration
(tracking people & adapting content)

 Static integration

__ global features
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Static Approaches

Juxtaposition: global & local features next to each other

http://visual.ly/b2b-content-marketing-2014-benchmarks-budgets-and-trends
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Static Approaches

Nesting: local inside global features
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Static Approaches

Visual aggregation: local form global features
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Static Approaches

Blending: local & global features overlap

Map regions over ap detail
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Hybrid Images

* Schyns & Oliva, 1994
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Hybrid Images

* Oliva, Torralba & Schyns, 2006




Our Contributions

* Theoretical grounding
why & when use hybrid images?

* To
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* Examplesp
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Can they Convey More Visual Information?

The WILD
display environment
at Université Paris-Sud



Frequency Domain Approach

sine waves

acoustic signal Fourier | +
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Frequency Domain Approach

sinusoidal gratings

+

Image (1D) Fourier
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frequencies in

cycles/degree
of visual angle
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Contrast Sensitivity Function




Contrast Sensitivity Function
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What do we Perceive from a Large Display?
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display environment
at Universite Paris-Sud



What do we Perceive from a Large Display?




What do we Perceive from a Large Display?




What do we Perceive from a Large Display?

256 pixels
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What do we Perceive from a Large Display?
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What do we Perceive from a Large Display?

Visual Response

Spatial Frequency (cycles/deq)
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What do we Perceive from a Large Display?

256 pixels
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What do we Perceive from a Large Display?

256 pixels

<>

Visual Response

Spatial Frequency (cycles/deq)
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What do we Perceive from a Large Display?

256 pixels

<>

Visual Response

——
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What do we Perceive from a Large Display?

128 pixels

>

Visual Response
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What do we Perceive from a Large Display?

64 pixels

N h_

Spatial Frequency (cycles/deg)
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What do we Perceive from a Large Display?

®- 32 pixels
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What do we Perceive from a Large Display?

Visual Response
+

Spatial Frequency (cycles/deg)
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What do we Perceive from a Large Display?
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Visual Response

Spatial Frequency (cycles/deg)
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What do we Perceive from a Large Display?
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What do we Perceive from a Large Display?

Visual Response
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What do we Perceive from a Large Display?
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Information Capacity




Information Capacity
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What do we Perceive from a Large Display?
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What do we Perceive from a Large Display?
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What do we Perceive from a Large |

2 pixels
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Comparison with a Desktop Display
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Comparison with a Desktop Display

Information Visible
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Leveraging Large Displays

Information Visible
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Ineffective Visualizations
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Ineffective Visualizations

Information Visible |
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Ineffective Visualizations

Information Visible |
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Ineffective Visualizations

Information Visible |
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Ineffective Visualizations




Ineffective Visualizations

Information Visible
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Ineffect

ive Visualizations

i m @ "|__d'Antin Las®L; Peletier Gare de VEst Pyrénées N TR
PORTE DAUPHINE 31.%';1',' epe ayette” Richelieu-Drouot © ¢hateau d'Eau Jourdain Télégraphe
Grands Boulevards Jacques Belleville St-Fargeau
 Seorge Bonsergent
Avenve  Victor Hugo e Soncourt \goouronnes
0c
Boissiére République Ménilmontant Pelleport
Rue de Aima-Marceal™ o2 moeTe1ySies= Parmentier
la Pompe Clémencea pére- GAMBETTA ¢~
. Trocadégo 4 Lachaise Porte de
ot Iéna Invalides Opu(r)b%mm Rue ~ Bagnolet
Pont de & Cahvairgn Saint-Maur Cimetiére
La Muette IAima=& | igne C Richard-Lenoir Pacharse Mon
P Mabour®
aubour ;
= > 4 v g'%!iw Alexandre  Porte de
Boulainyilliers Champ @Ecole. arenne eg: : : abin Dumas Montreuil
e de Mars Militaire Rue du Bac @ "gPont=Magie Bastille Maraichers P
jo France Bir-Hakeim o oo o Sévres- : StEMichel- - Rue, Avron
. La'Motte™ * xayier Babylong @ Roliin des Boulets Buzenval
Javel R E" cqulait Vaneaagt e nnes Maubert O
; renellé, Séqur Clun o Faj ?
o Ch-Michels g o La s«bonnz Mutualité Quai de ?J'ggl%gs NATION S‘T(%qrgﬁ
Cambronng Durog Cardinal i2:Rapée Reuilly=
el André  EmileZola Sévres-Lecourbe'®,, Falguitre Luxembo:irgcel;';‘:'“e =l Diderot Picps mgges
_©® Commerce Pasteur I ge PP 11 Montgallet Linodd o

55



Hybrid-Image Visualization
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Hybrld Image Vlsuallzatlon
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Hybrid-Image Visualization
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Hybrid-Image Visualization

filter radius = 10 px

|contrast=1.5

brightness = 1.37

1filter radius = 15 px

opacity = 0.4

| contrast = 2.3

brightness = 0.77
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rid Image Maker
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Hybrid Images for Large-Scale Visualizations

* Theoretical grounding
why & when use hybrid images?

* Tools

how to support their creation?

* Examples
what are they really good for?
* Design principles

how to build effective ones?
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HI-Visualization Techniques

*  Mixing multip

* Navigation aic

e visualizations

s & summaries
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: . _ http://aviz.fr/hybridvis %ﬂ;%
HI-Visualization Techniques ks

* Support perceptual grouping
* Highlight values

 Dual-scale reference structures
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Limitations

* No fully-automated hybrid-image visualization possible
* visibility I=legibility
* yet, some feature legibility can be predicted (text, grids)
* color may change due to filtering

* contrast removed through blending

* Fast preview but final image production slow in full res
(hardware acceleration possible)
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Conclusion

Theoretical grounding
why & when use hybrid images?

Tools

how to support their creation?

Examples
what are they really good for?
Design principles

how to build effective ones?
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Video: Information Loss When Walking Close




Video: Mental Aggregation
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Video: Alpha blending
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Video: Graph vis

www.fraps.com




Past Approaches

images with multiple interpretations
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What do we Perceive from a Large Display?
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Visual « Clipping » Effect




Visual « Clipping » Effect




Visual « Clipping » Effect
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Hybrid Im
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