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TIME VISUALIZATION




VISUALIZATION OF TIME



TIME

* |s just another data dimension
e Why bother?



TIME

* |s just another data dimension
* Why bother?

e What data type is it?

Nominal?
Ordinal?
Quantitative?



TIME

¢ Ordinal

¢ Quantitative

Aigner et al, 2011

Arvid
before arrived
Valentina

went to sleep ‘\o
after .
Valentina

woke up

Valentina Arvid Valentina
went to sleep arrived woke up

0600000050
S S

Valentina Arvid Valentina
went to sleep arrived woke up
-
3 5240
Vv


http://books.google.fr/books?id=YnDivwba2nkC

TIME

Quantitative | Ordinal | Nominal

More Accurate Position *.® Position ®e® Position °.°

4 Length —— Density e Hue XX
Angle Z. Saturation eee Density e

Slope /~— Hue e e Saturation eee

Area *® |ength —  Shape eim
Density e+ Angle Z. Length —

Saturation eee Slope /7 — Angle Z

v Hue eee Area *® Slope S -

Less Accurate Shape e o m Shape eam Area °®

Joe Parry, 2007. Adapted from Mackinlay, 1986



http://www.joeparry.com/blog/?p=41
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TIME

* Periodicity
Natural: days, seasons
Social: working hours, holidays
Biological: circadian, etc.

* Has many subdivisions (units)
Years, months, days, weeks, H, M, S

* Has a specific meaning
Not captured by data type
Associations, conventions
Pervasive in the real-world

Time visualizations often considered
as a separate type




TIME

Shneiderman:

1-dimensional data
2-dimensional data
3-dimensional data
temporal data
multi-dimensional data
tree data

network data
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VISUALIZING TIME

as a time point




VISUALIZING TIME

as a time period
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VISUALIZING TIME

J14 Back Up Files

Scanning files to backup
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Close

as a duration
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VISUALIZING TIME

PLUS DATA



MAPPING TIME TO SPACE



MAPPING TIME TO AN AXIS




TIME-SERIES DATA

e From a Statistics Book:

* A set of observations x,, each one being recorded at
a specific time t

e From Wikipedia:

* A sequence of data points, measured typically at
successive time instants spaced at uniform time
intervals

17



LINE CHARTS

g =l @ w0 O

value

D = M W & n

an Feb Mar Apr May Jun Jul

time

value

=
1

o
t t

= h Oy =] 9

Jan Feb Mar Apr May Jun Jul Aug
time

Aigner et al, 2011 18


http://books.google.fr/books?id=YnDivwba2nkC

LINE CHARTS

Marey’s Physiological Recordings

. 2
(image source)

image source

s

Plethysmograph
Etienne-Jules Marey, 1876

Pneumogram
Etienne-Jules Marey, 1876
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INE CHARTS

Pendulum Seismometer

Heawvy Mass (resists motion)

N

Paper Pen
(Moves in

diectian of
Afro)

™
- P
o

-
R L L - -
R ER R N ) R
R R LY L L o w
T -~ A A EE
R T T T T T T T T T Y o W
E -~ E A A R
BT T A R L T N
e T T oo

-

.................. PR

e sEarth Mation due to' Earthquake: -« o re s

A
o
B
R
E A
-
-
-

(image source)
Andrea Bina, 1751
Possibly also 17t century (source) 20


http://earthquake.usgs.gov/learn/eqmonitoring/eq-mon-6.php
http://earthsci.org/education/teacher/basicgeol/earthq/earthq.html

LINE CHARTS
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Marey's Train Schedule

INE CHARTS
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OTHER CHARTS
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O T H E R C H A RTS Combination - New York Times Weather Chart
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OTHER CHARTS

Sparklines

2007-01-03 36 months 2009-12-31 low high volume
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Usually, miniaturized versions of line plots -/ \./\_/" (— p. 153) and bar graphs
Tvnnllnennlbnann L1 (= p. 154) are employed to represent data. For the spe-
cial case of binary or three-valued data, special bar graphs can be applied that use
ticks extending up and down a horizontal baseline u"n""u"""+""". One use for this
kind of data are wins and losses of sports teams where the history of a whole sea-
son can be presented using very little space. For line plots, the first and last value

can be emphasized by colored dots (+) and printing the values themselves textually
Tufte, 2006. Cited in Aigner et al, 2011 26
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OTHER CHARTS |

frequency

(image source)



http://www-i6.informatik.rwth-aachen.de/web/Research/speech_recog.html

OTHER CHARTS [

Reijner, 2008. Cited in Aigner et al, 2011 29
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OTHER CHARTS K&
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OTHER DATA TYPES

Ordinal Data
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Rank Chart

Hughes, 2009

MOST HIGHLY-REGARDED BRANDS B UK'S PROMINENT LEADERS
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Chart showing the top ten brands' standing over the last three years
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OTHER DATA TYPES




OTHER CHARTS
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Stacked Graph

OTHER CHARTS
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OTHER CHARTS

Stacked Area Chart

The Field

Radiohead
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lastgraph.areacode.org 37
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OTHER DATA TYPES

EEEEEE




EVENTS

e | ike observations in time-series:
® Data points with a time stamp

e But:
* Most often sparse and irregular
® Data is mostly nominal
® Can have a duration (start + end)

* Often, subjective / social data rather
than phy3|cal measures

39



TIMELINES

Project Timeline
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I Gasic Setup
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Aigner et al, 2011
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TIMELINES

Gantt Chart
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Screed

Gantt, 1913. Cited in Aigner et al, 2011
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IMELINES

Planning Lines
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TIMELINES
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TIMELINES

Reigns of English Monarchs

Etienne-Jules Marey, 1885 (source)
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Joseph Priestley, 1769 (source)
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2005
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IMELINES

TimeNets
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MAPPING TIME TO AN AXIS




NON-LINEAR TIME AXES
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NON-LINEAR TIME AXES

Dual-Scale Charts
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NON-LINEAR TIME AXES
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NON-LINEAR TIME AXES

Other Types of Dual-Scale Charts
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NON-LINEAR TIME AXES

Logarithmic scale
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ON-LINEAR

Curved

Megan Jaegerman, 1997

FiFrweEia 12 11
@ Eating disorders Lugn Q

it efton Betwiaet aged |4

i and |8, when bady image can 4 PUBERTY

become an obsession. 12 THROUGH 17
. E-:tsm f ted 14 Girls are building bones

: for a healthy adulthood;
:::?:2:;’;:“““ calcium and exercise are
an e adidts Because the v
till-developing carx is

#lly infected, Pregnancy 15 ¥ YOUNG
=k is high, but teen-agers ! ADULTHOOD
: do 11 wellai, and cfoan 18 THROUGH 25

¢ betrer than, women during
A The good news: Young

hkar and delivery,

wiornen, a generally healthy
I‘:‘:;:;::mﬁwmw lot. are usually not at risk for
menztrual crele, deplating owvarian and breast cancer.

wstragen and, sver the laig But they are increasingly

term, bone mass. smoking, putting themselves
at rigk for lung cancer — the
leading cancer among women

- later in life.
31 TYPICAL CHILDBEARING
YEARS
RS 25 THROUGH 35 22
have a lower risk of gonorrhea and
30 chlamydia. Pregnancy now confers health
benefits that include lower risk fer breast
and ovarian cancer. w 23
34 26 25 24
29
27
35 28 45 46
¥ LATE CHILDBEARING
YEARS 44
36 36 THROUGH 50
Older mothers tend to be betrer 47
equipped as parents: calmer, more
seli-aware, settled. But women in 43
midlife are at higher risk of auto-
37 immune diseases like lupus. 48

38 39 40 41 42

96


http://www.nytimes.com/specials/women/nyt97/22life.html

NON-LINEAR TIME AXES

(
)



http://ieg.ifs.tuwien.ac.at/~aigner/teaching/ws06/infovis_ue/papers/spiralgraph_weber01visualizing.pdf
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Aigner et al, 2011
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Grid - Calendar
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Tom Haynes, 2010
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ON-LINEAR TIME AXES

Grid - Tile Map

Krems Ozone

2006 Jan Feb Mar
Maonday . . .
Tuesday 1. . ..
Wednesday ..
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Friclay . .
Saturday
Sunday [l IIIII

2007 Jan
Maonday ..
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Feb M’-lr Apr

2008 Jan

Monday

0.00 - 0.06 PP [M0.06 - 0.12 PPV [ll0.12 - 0.18 PPV [l0.18 - 0.24 PPM

Mintz et al, 1997. Cited in Aigner et al, 2011.
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Cycle Plots
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Cycle Plots

o
507[% SRS

At

Items Sold
oo

Cleveland et al, 1978 64



http://www.perceptualedge.com/articles/guests/intro_to_cycle_plots.pdf

~a ”‘:‘-‘f

-t vty

ROMANIK
1250

KAROUNGISCHE
KUNST 750-1000

GOTH R
N30-1500

ADCC-MDCCC-MCM-MM

D-M-MD-MDC

D-M-MD-MDC-MDCC-MDCCC-MCM-MM

(0]

AD-MDC-MDCC-MDCCC-MCM-MM

D-M-MD-MDC-MDCC-MDCCC-MCM-MM

©
nu,‘..
’
r

NIEDERLAN,,

=
©
«
-
75
E
e

PORTUGARE

GESCHICHTSBAUM EUROPA

D-M-MD-MDC-MDCC-MDCCC-MCM-MM

INIA-INODIN- DO AN -

JAWN-DAW-OWN-N-a

65


http://geschichtsbaum.de/server-e/index_extern.html

Phylogenetic Tree

anonymous

Land Plants

‘ Cri cean
Amphibians &

Arachni

Mollusii

hes /
{ Bryozoans §Brachiopod

. % Vertebrates

Echinoderms

&
b

Fis

Sponges Coelenterates

Protophytes
Protozoans : phy

Protists

66



ON-LINEAR TIME AXES

Phvlogenetic Tree

Echinoderms

All rights reserved.
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Trees - Branching time
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INTERACTION

Focus+Context - Simile Timeline

Christian e from _

simile-widgets.org 70
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Mackinlay, 1991



http://www2.parc.com/istl/projects/uir/publications/items/UIR-1991-03-Mackinlay-CHI91-PerspectiveWall.pdf

NTERACTION

Focus+Context - DateLens
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INTERACTION

Semantic Zooming - Midgaard

Eus [~

Schlechtweg and Miksch, 2004. Cited in Aigner et al, 2011 73



http://www.inf.hs-anhalt.de/~schlechtweg/home/pdf/Bade.2004.CTO.pdf
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INTERACTION

Magic Lenses - ChronoLenses
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http://www.cs.toronto.edu/~jianzhao/papers/chronolens.pdf

INTERACTION

Dynamic queries - Time Searcher
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INTERACTION

Temporal alignment - Lifelines 2
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INTERACTION

Temporal alignment - Lifelines 2
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NTERACTION

Temporal alignment + Aggregation - LifeFlow
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2D + TIME

Space-Time Cube Model

Time

/

Z‘D Data
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Cassinelli, 2005


http://www.k2.t.u-tokyo.ac.jp/members/alvaro/Khronos/

Cassinelli, 2005
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Time Flattening
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Long exposure photography
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2D + TIME

Phillips Curve
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Tufte, 1997. Cited in Aigner et al, 2001

Inflation rate (%)

74

Japan, 1960-1991,
inflation and unemployment

73 ?5\
76
1
. 77
O 8
6562
‘ 71
69188/66™55 81
; 79-78

1.2

16 2.0 2.4
Unemployment rate (%)
88


http://books.google.fr/books?id=YnDivwba2nkC

Life expectancy at birth (years)

40 Nepal 1950
35 —
f30 {
2
g e
=25 . 100% |
B J
200 400 1000 2000 4000 10 000 20 000 40 000
Income per person (fixed PPP$) - | log -~ ]

gapminder.org 89



http://www.gapminder.org/

D + TIME

Napoleon’s Russian Campaign of 1812
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Flow Maps
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http://128.111.234.156/clearinghouse/FlowMapper/ExpMigrMapping.pdf
http://ieeexplore.ieee.org/stamp/stamp.jsp?arnumber=05432167
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Marey's Chronophotography Technique

Etienne-Jules Marey, 1880s (source)

(image source)
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http://www.datavis.ca/gallery/historical.php
http://en.wikipedia.org/wiki/File:Fusil_de_Marey_p1040353.jpg
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Sequences
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Seasonal life cycle of the Japanese beetle in the vicinity of Philadelphia.

Cited in Tufte, 1983

FR.1.2789
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Sequences

The Jumping Off Points: Moves That Will Be Made in the Free Skating Programs

TRIPLE AXEL: Add an extra half-spin

The axel's forward takeoff and backward landing positions add an extra half-rotation to the
jump, so skaters need maximum power on takeoff, and precise upper body control during
rotation. Once airborne, the skater gauges her speed and height to judge the number of
rotations possible — she has less than one second to complete them, and must
make the extra half-spin to land correctly. Onty Midori Ito and
Tonya Harding have landed this in competition.

THE TRIPLE AXEL
SEQUENCE
Takeoff
Left forward outside edge

SKATING THE EDGES: An overhead view of the axel

In skating terminology, the path of a jump is described as a series of edges — semicircular
arcs that follow the path of the skate blade. The diagram shows the preparatory, takeoff and
landing edges of an axel jump. The loop at center rep: one midair i

Landing
Left front Right back outside edge

Megan Jaegerman. Cited in Tufte, 2007
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What about this?
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Muybridge's Chronophotography Technique

opyright, 1878, by MUYBRIDGE. MORSE'S Gallery, 417 Montgomery St., San Frangisce

THE ﬂonsz IN )AOTION.

Buserated.
MUYBRIDGE. AUTONATIC ELECTRO-PHGTOGRAPIL

“SALLIE UARDNER o'nad by LEL BTAN"ORD; ridd. 'alo Alto track, 19th June, 1878
‘ ot raph t lnter DR —

-—dwu Immln-ﬂ-l.nu«ludu pv

Eadweard J. Muybridge, 1878 (source)
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http://www.datadeluge.com/2009/12/horse-in-motion-againa.html
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Understanding Comics: The invisible Art
Scott McCloud, 1993
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http://www.amazon.com/Understanding-Comics-Invisible-Scott-McCloud/dp/006097625X
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Small Multiples

Approved Harvest Applications
By Year

Location: Hood Canal Summer ChumESU

Shown: Approved forest practices applications (FPA)
of type:cutting or removing timber

an
Harvests & Olympk National Forest

Sources: Washington Dept.Natural Resources
S.Forest Service,Quilcene

Dates: FPAapproval or renawal date
ONF barvest date

Total harvest approval for 19952005:21% of summer chumESU

Vet e
RS

1335 1356 1397 s GSse 2000 2001 2002 2003 2004 2008

£PA approval or renewal date

Total FPA area for al dates is: 106,206 acres Produced By: PetersonGIS
Total ONF area for all dates is: 66 acres. Produced For: Hood Canal Coordinating Council
Area of 5. chum ESU: 942,254 acres. On: 28 August 2008

(image source)
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Aigner et al, 2011 102
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What about this?

Inflation and Unemployment Rates
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http://jcsites.juniata.edu/faculty/rhodes/ida/graphicalexcel.html
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Side-By-Side Views
build.xml

Activity Rewvisions Users Reports Source

(& 107905 + 107905 v ++ Changese! Raw b v G * R -
% <import file~"eclipse/build,xml"/> s 4 | 4 <import file="eclipse/build.xml"/> ”~
<import file«"idead/build.xml"/> s s <import file="idea7/build.xml"/>
<import file="jdead/build.xml"/> 3 & <import file="pearfmon/build.xml"/>
(i} <import file="jbuilder/build.xml"/> 7 | 7
~<import file="jdeveloper/build.xml"/> | 8 8 <property name="test.results.dir" value="§({build.dir)/test/hts
) s
=] <macrodef namc="subtarget™> 10 <macrodef name«“subtarget”>
<attribute name="module®/> | 1 <attribute name=“"module®/>
<attribute name-"target"/> | 12 |12 <attribute name-"target"/>
<sequential> | 13 13 <sequential>
<sobant target="§{mocdale).8{target)”> 1 14 | 14 <subant target="8{module).8{target)” inheritrefs="tro
<dirset dir«"." file«"{{module)™/> 15 <dirset dir«"." file«"¢{module)"/>
</subant> ‘ 16 </subant>
</sequential> 1 17 </sequential>
</macrodef> | 18 </macrodef>
19
<macrodef name<"doall"> | 20 <macredef name="doall">
<attribute name="target"/> 3& <attribute name=“target"/>
<sequential> 22 <sequential>
<subtarget module="buildutil"™ target="f#{target}"/> _2_3 <subtarget module="buildutil" target="¢{target}"/>
<subtarget module="cloverantle”™ target="g{target)"/> 24 <subtarget module~"cloverantlr” target="{{target}"/>
<subtarget module="core" target="t{target)”/> 128 <subtarget module«"core” target«"¢{target)”/>
<subtarget module="viewer® target="f{target}"/> | 26 <subtarget module="clover-ant" target="#{target}"/>
<subtarget module-~"clover-ant" target-"g{target)”/> 27 <subtarget module~"eclipse” target-"g(target)"/>
<subtarget module="plugin ¥ targete"§(targ i‘[} 28 <subtarget module="idea7" target="@{target}"/>
<sabtarget module="eclipse” target="2(target)”/> 29 <sobtarget module~"perfmon" target="#(target)”/>
<subtarget module="idead" target="#(target)"/> 30 </sequential>
<subtarget module="ideas5" target="#(target)"/> 31 ;E </macrodef>
<subtarget module-"jbuilder” target="g(target)"/> 32 | 32
<subtarget module="jdeveloper” target="#{target)"/> 33 { 33 <target name="global.butld">
</sequential> 34 } 34 <doall target="build"/>
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2D + TIME

Side-By-Side Views
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2D + TIME

Space Cutting
@ Time > @ Time >
// —
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D + TIME

Slit-Scan Photography

Time

(images source) 108


http://thedisappearingcity.blogspot.com/2010/01/slit-scan-photography.html

2D + TIME

Slit-Tear Exploration
of Videos

Tang et al, 2009 (video) 109



http://www.ece.ubc.ca/~tonyt/papers/2007-tr2007.886.38-slit-tears.pdf
http://www.youtube.com/watch?v=-kvMth6IpNw

Exploring Video Streams using Slit-Tear Visualizations

Anthony Tang, University of British Columbia
Saul Greenberg, University of Calgary
Sidney Fels, University of British Columbia




2D + TIME

Space Flattening
® Time > @

Time
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visualization view
with revisions
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visualization view
with revisions
spaced out by
date

Viegas et al, 2003



http://hint.fm/projects/historyflow/

2D + TIME

Sampling
® Time > @ Time
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2D + TIME

Multiple Silhouette Graphs
Iga States :r A

B Representation
method. Value flow
diagrams

Crime statistics

Motor vehicle theftrate

1143

-J68

Total 52 objects
Territory. USA

D Background

300m
—_

Andrienko and Adrienko, 2004 114



http://geoanalytics.net/and/papers/avi04.pdf

Shanbhag, 2005



http://www.csee.umbc.edu/~rheingan/pubs/lines_infovis05.pdf

2D + TIME

3D Rendering
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2D + TIME

3D visualizations - Kiviat Tube

var1i
var7

Aigner et al, 2011 117


http://books.google.fr/books?id=YnDivwba2nkC

2D + TIME

3D visualizations - 3D bar chart

Aigner et al, 2011 118



http://books.google.fr/books?id=YnDivwba2nkC

2D + TIME

3D visualizations - Climate data

A ARAAS

Aigner et al, 2011 120



http://books.google.fr/books?id=YnDivwba2nkC

2D + TIME

3D visualizations - Time-evolving graphs

Brandes and Corman, 2002 121



http://www.inf.uni-konstanz.de/algo/publications/bc-vunea-02.pdf

2D + TIME

3D visualizations - Points

Time axis (in frames)

Aigner et al, 2011 122



http://books.google.fr/books?id=YnDivwba2nkC

3D visualizations - Points
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video source


http://www.youtube.com/watch?v=2kkZ6C1byR0

2D + TIME

3D visualizations - Paths

restaurant ...,
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Kraak, 2003. Cited in Aigner et al, 2011 124



http://www.itc.eu/library/Papers_2003/art_proc/kraak.pdf
http://books.google.fr/books?id=YnDivwba2nkC

D + TIME

3D visualizations - GeoTime

geotime.com
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http://www.geotime.com/

2 D + T I M E 3D visualizations - Time-evolving graphs
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http://journal.imbio.de/articles/pdf/jib-2.pdf

MAPPING TIME TO SPACE

128



2D + TIME

Colored Time Flattening
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2D + TIME

Using Color - GEovoL } —

Collberg et al, 2003 130



http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.114.8242&rep=rep1&type=pdf

2D + TIME

Using Color - Stroke Order

NN

Time >

User:Yug 131


http://commons.wikimedia.org/wiki/Category:Red.png_stroke_order_images

MAPPING TIME TO AN AXIS

Time
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MAPPING TIME TO AN AXIS

3D Data

135



3D + TIME

Slicing + Juxtaposing - 3D Small Multiples

Tufte and Bushell, 2005

136


http://www.uxmatters.com/mt/archives/2005/12/small-multiples-within-a-user-interface.php

3D + TIME

Flattening - FromDaDy

L4 Fes:320

Hurter et al, 2009
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http://perso.tls.cena.fr/hurter/FromDaDy/FromDaDy.html

3D + TIME

Slicing & Flattening - Peter Jansen’s Sculptures

S Human Motions - Pater Jansen

Peter Jansen. humanmotions.com 138



http://humanmotions.com/

TIME VISUALIZATION

What's Missing?



Animations

140



ANIMATION



ANIMATION

e Static Visual Content
* Visual content that is fixed over time

142



ANIMATION

e Static Visual Content
* Visual content that is fixed over time

¢ Dynamic Visual Content
® Visual content that changes over time
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ANIMATION

e Static Visual Content
* Visual content that is fixed over time

e Dynamic Visual Content
® Visual content that changes over time

e Interactive Visual Content
® Visual content that changes over time
® Under the user’s influence
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ANIMATION

e Static Visual Content
® Visual content that is fixed over time

e Dynamic Visual Content
® Visual content that changes over time

e |nteractive Visual Content

® Visual content that changes over time
® Under the user’s influence

e Animation

® Visual content that changes over time
® Qutside the user’s influence
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2D + TIME

Animated Time Cutting

® Time @ YTTITITTT .- Jime . ®nrnununs >

""""""""" 1 /'—/‘_,,—‘ / / / /
a
2'0 pata ’ D Datﬂ D Data Z‘D Data Z’D Dat
- R / / / /
ma G

147



2D + TIME

Movies and Cartoons

Eadweard J. Muybridge, 1879
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2D + TIME

Zoopraxiscope

(image source) (image source)

Eadweard J. Muybridge, 1879
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http://en.wikipedia.org/wiki/File:Zoopraxiscope_16485u.jpg
http://www.kingston.gov.uk/browse/leisure/museum/collections/muybridge/machinery_and_equipment/zoopraxiscope.htm

2D + TIME

Zoetrope

William G. Horner, 1833
also Ting Huan, 180 AD
(source)
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http://en.wikipedia.org/wiki/Zoetrope

2D + TIME

Animation - Gap Minder
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(image source) gapminder.org 151



http://www.gapminder.org/
http://goyavier.wordpress.com/2011/11/07/hans-roslings-brilliant-view-on-world-demographics-the-gapminder-foundation/

2D + TIME

Animation - Gap Minder

video source

gapminder.orq 152



http://www.gapminder.org/
http://www.youtube.com/watch?v=hVimVzgtD6w

2D + TIME

Animation vs. Other Approaches

(image source)

153


http://www.myeasterblog.com/find-the-differences-in-these-two-easter-bunny-pictures-printable-easter-activities/

2D + TIME

Animation vs. Other Approaches

(image source)
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http://www.myeasterblog.com/find-the-differences-in-these-two-easter-bunny-pictures-printable-easter-activities/

2D + TIME

Animation vs. Other Approaches

Small Multiples
Trails (Coloring + Flattening) Animation
.I..:.

155



2D + TIME

Animation vs. Other Approaches
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2D + TIME

Time Slider - GapMinder
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http://www.gapminder.org/

TIME VISUALIZATION

nimations for conveying tifre

ANIMATION

160



ANIMATIONS

e For conveying time-evolving data



ANIMATIONS

e For conveying time-evolving data

e For capturing users’ attention

e As an information channel

e For explaining transitions
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ANIMATIONS

e For conveying time-evolving data

e For capturing users’ attention

e As an information channel

e For explaining transitions
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ANIMATIONS

Motion primitives as visual variables

* Sinusoidal
Position oscillation

/\f\/\/\/\ e
change

Frequency
change

Phase
change

Time >

Ware and Bobrow, 2006. Also see Bartram. 164



http://dl.acm.org/citation.cfm?id=1140513&bnc=1
http://www2.fas.sfu.ca/ftp/ftp/fas-info/pub/cs/TH/2001/LindaRuthBartramPhD.pdf

ANIMATIONS

Motion primitives as visual variables
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http://dl.acm.org/citation.cfm?id=1140513&bnc=1

ANIMATIONS

Rhythm as a visual variable

COCA SHL
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Samuel Huron, 2008 166



http://www.cybunk.com/blog2/fr/noise-of-chaos/

ANIMATIONS

e For conveying time-evolving data

e For capturing users’ attention

e As an information channel

e For explaining transitions
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NIMATED TRANSITIONS

Change Blindness Demo

Rensink, 2002 168



http://www2.psych.ubc.ca/~rensink/flicker/download/

NIMATED TRANSITIONS

Change Blindness Demo

Rensink, 2002 169



http://www2.psych.ubc.ca/~rensink/flicker/download/

NIMATED TRANSITIONS

Change Blindness Demo - Try again

Rensink, 2002 170



http://www2.psych.ubc.ca/~rensink/flicker/download/

ANIMATED TRANSITIONS

Understanding Visual Transitions

visual disturbance
2

Visual Content
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ANIMATED TRANSITIONS

Understanding Visual Transitions
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ANIMATED TRANSITIONS

How many words were inserted?

Hervey de Saint Denys has recently started to be
known for his introspective studies on dreams. He
wrote down his dreams on a daily basis from the age of
13. In 1867, he anonymously published Les réves et les
moyens de les diriger (Dreams and the Ways to Direct
Them). In this book, he proposed techniques to control
dreams, and he described dreams in which the
"dreamer is perfectly aware he is dreaming". This
particular state of consciousness later came to be
called lucid dreaming.
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ANIMATED TRANSITIONS

How many words were inserted? Try Again

Hervey de Saint Denys has recently started to be
known for his introspective studies on dreams. He
wrote down his dreams on a daily basis from the age of
13. In 1867, he anonymously published Les réves et les
moyens de les diriger (Dreams and the Ways to Direct
Them). In this book, he proposed techniques to control
dreams, and he described dreams in which the
"dreamer is perfectly aware he is dreaming". This
particular state of consciousness later came to be
called lucid dreaming.
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ANIMATED TRANSITIONS

What has changed?

Hervey de Saint Denys devoted himself to the study of Chinese,
and in 1851 published his Recherches sur I'agriculture et
I'norticulture des Chinois, in which he dealt with the plants and
animals that might be acclimatized in the West. He translated
Chinese texts as well as some Chinase stories not of classical
interest but valuable for the light they throw on oriental custom. He
also translated some works from the Spanish, and wrote a history
of the Spanish drama.

Hervey de Saint Denys has recently started to be known for his
introspective studies on dreams. He wrote down his dreams on a
daily basis from the age of 13. In 1867, he anonymously published
Les réves et les moyens de les diriger; observations pratiques
(Dreams and the Ways to Direct Them:Practical Observations). In
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ANIMATED TRANSITIONS

What has changed? Try Again

Hervey de Saint Denys devoted himself to the study of Chinese,
and in 1851 published his Recherches sur I'agriculture et
I'norticulture des Chinois, in which he dealt with the plants and
animals that might be acclimatized in the West. He translated
Chinese texts as well as some Chinase stories not of classical
interest but valuable for the light they throw on oriental custom. He
also translated some works from the Spanish, and wrote a history
of the Spanish drama.

Hervey de Saint Denys has recently started to be known for his
introspective studies on dreams. He wrote down his dreams on a
daily basis from the age of 13. In 1867, he anonymously published
Les réves et les moyens de les diriger; observations pratiques
(Dreams and the Ways to Direct Them:Practical Observations). In
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Understanding Visual Transitions
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Understanding Visual Transitions
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Understanding Visual Transitions
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Visual Content
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NIMATED TRANSITIONS

Help when scrolling documents

The supporting power being estimated at 2goo pounds, and the united weights ;I
of the party amounting only to about 1200, there was left a surplus of 1300, of
which again 1200 was exhausted by ballast, arranged in bags of different sizes,
with their respective weights marked upon them -- by cordage, barometers,
telescopes, barrels containing provision for a fortnight, water-casks, cloaks,
carpet-bags, and warious other indispensable matters, including a
coffee-warmer, contrived for warming coffee by means of slack-litne, a0 as to
dispense altogether with fire, if it should be judged prudent to do so. All these
articles, with the exception of the ballast, and a few trifles, were suspended
from the hoop overhead. The car is much smaller and lighter, in proportion,
than the one appended to the model. It is formed of a light wicker, and is
wonderfully strong for so frail looking a machine. Its rim is about 4 feet deep.
The rudder iz also very much larger, in proportion, than that of the model; and
the screw is considerably smmaller. The balloon is furnished besides with a
grapnel, and a guide-rope, which latter is of the most indispensable
irmnportance. & few words, in explanation, will here be necessary for such of our
readers as are not conversant with the details of aerostation.

Ag soon as the balloon quits the earth, it is subjected to the influence of many
circumstances tending to create a difference in its weight; augmenting or
dirninishing its ascending power. For example, there may be a deposition of

dew upon the silk, to the extent, even, of several hundred pounds; ballast has lI

Klein & Bederson, 2005
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http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.66.2101&rep=rep1&type=pdf

ANIMATED TRANSITIONS

Help when panning and zooming

Highbury &

on H-;r

\\\l . Farringdon

Alg
Court Road

Shanmugasundaram & Irani, 2008
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http://hci.cs.umanitoba.ca/papers/2008-AVI-Shanmugasundaram-AnimatedTransitions.pdf

NIMATED TRANSITIONS

Help when navigating document revisions

Revision history of User interface

From Wikipedia, the free encyclopedia
Wiewy logs for this page

Browse history

From year (and earlier): I:I From manth {and earlier): Tag filter:

Forany version listed below, click on its date to wiew it. For more help, see Help:Page history and Help:Edit surnmary.
External tools: Revision history statistics &« Revision histary search & - Number of watchers & - Page view statistics &

{cur) = difference from current version, (prev) = difference from preceding version,
m = rinor edit, — = section edit, — = autarmatic edit summary
{latest | earliest) View (newer 50 | older 50) (20 | 50 | 100 | 250 | 500)

[ Compare selected revisions
T T T T T T T T T T T T T T T T T T T 1

= feur) (prev) ® 21:05, 6 December 2009 94.74.133.66 (talk) {16,058 bytes) {undoj |
{oun) (prey) © 1915, 17 November 2009 72.48.155.2 (talk) (16,056 bytes) (—/ntvoduction) (undo)
(cur) (prev) © 11:33, 17 Novernber 2003 152243 16.90 {talk) (15551 bytes) (—See 2/s0) (undo)
(cur) (prev) O 2206, 8 Movernber 2003 The Thing That Should Mot Be (talk | contribs) m (15 522 bytes)
{Reverted edits by 189,72 21311 (talk) to last revision by ClueBat (Report Mistake) (H3) (undo)

(cur) (prev) O 22:06, 9 Movember 2008 183.72.213.11 (talk) (15 764 bytes) (—Usahility) (undo)

= (con (prey) O 11:24, 9 Movernber 2009 ClueBot (talk | contribs) m (15 522 bytes) (Reverting possible vandalism

by 41,220 224134 to version by Lester. False positive? Repott it. Thanks, ClueBot. (819644) (Bot)) (undao)

[ A T A | A1-74 O klavarabary OO0 A1 700 7734 424 AAlY AR ANE hobaeh £ o0 davatoea] foadat

Chevalier et al, 2010 184



http://www.aviz.fr/diffamation/

ANIMATED TRANSITIONS

In faceted browsing - Pivot

Over3.7 > Sort: Rating v 2 It
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http://www.microsoft.com/silverlight/pivotviewer/

ANIMATED TRANSITIONS

In multidimensional exploration - ScatterDice
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https://engineering.purdue.edu/~elm/projects/scatterdice.html

NIMATED TRANSITIONS

In charts - Baby Name Voyager

Baby Name > be O Both O Boys O Girls 2010 rank l100[ 25 | 1 |
Names starting with 'BE' per million babies
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Benjamin 4,000

2,000

.
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Baby Name > ben
Press 'enter' to see exact matches.
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Wattenberg, 2005



http://babynamewizard.com/voyager

ANIMATED TRANSITIONS

How to design them?

1. Interpolation problem: what to show in-between

2. Pacing problem: when to show it

189



ANIMATED TRANSITIONS

Designing Animated Transitions

Staged Animation

Heer and Robertson, 2007 190



http://vis.berkeley.edu/papers/animated_transitions/

ANIMATED TRANSITIONS

Designing Animated Transitions

& (animatan paramesary
a4 [
& (animation paramstor)
[ [
5 (animation paramster)
04 [
& (animstion parameter
n og

T T T T T T T T T T T T T T T T T
a0 an an &0 o ) a0 a0 50 a0 E an 40 0 0

(b) Slow-in/Slow-out. (c) Fast-in/Fast-out. (d) Adaptive rate (frame 18).

T T T
n 4 50 0

(a) Constant rate.

Dragicevic et al, 2011 191



https://engineering.purdue.edu/~elm/projects/timedistort/timedistort.pdf

ANIMATED TRANSITIONS

Use them!



TIME VISUALIZATION
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