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TIME VISUALIZATION




VISUALIZATION OF TIME



TIME

* Is just another data dimension
* Why bother?



TIME

* Is just another data dimension
* Why bother?

e What data type Is It?
Nominal?
Ordinal?
Quantitative?



TIME

e Ordinal

e Quantitative

Aigner et al, 2011
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TIME

e 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

¥ Back Up Files =%

Scanning files to backup

L | !

Preparing te back up DASWINDOWS.~QA\DA.NTHZ2PZGX

[ Stop backup ] ’ 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
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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
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LINE CHARTS
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Marey’s Train Schedule

INE CHARTS
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OTHER CHARTS
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OT 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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AMZN 3870 g 13452 3503 14225
GOOG 46759 e 61998 25744 74179 __ _
MSFT 2801 & N0 3020 1477 3511  mssllolbmilim

Usually, miniaturized versions of line plots -/ \/\_/" (< p. 153) and bar graphs
Ivnnllnennltnenn 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"""+"s"". 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

Lam and Munzner ,2007 21
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Color Encoding - FFT Spectrum

OTHER CHARTS

frequency

(image source)
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OTHER CHARTS [

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

Ordinal Data
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THER

Rank Chart

Hughes, 2009

MOST HIGHLY-REGARDED BRANDS B UK'S PROMINENT LEADERS

>BUSINESSES
2007 2008 2009
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Mas

Virgin Group

YNON-PROFIT ORGANISATIONS
2007 2008 2009

p B The Carbon Trust Amnesty International
A Amnesty International
3. Greenpeace
4, The Carbon Trust
5 , D; i Amnesty International
6. / QU The Carbon Trust
7.
8.
9, Conservative Party Greenpeace
10. CC- : Conservative Party

Chart showing the top ten brands' standing over the last three years
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OTHER DATA TYPES




OTHER CHARTS

StreamGraph
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35 New York Times, 2009
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Stacked Graph

OTHER CHARTS
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New York Times, 2009 36
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OTHER CHARTS

Stacked Area Chart

The Field

Radiohead

July August September October November

lastgraph.areacode.org 37
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OTHER DATA TYPES
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EVENTS

e Like 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 physical measures

39



TIMELINES

Project Timeline
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I Gasic Setup

- Document Templates
I Coding Base Algorithm
I /O Procedures
I Testing
I Retactoring

Aigner et al, 2011
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TIMELINES

Gantt Chart

Construction Plan
Earthworks [ | |
Structural Work

Foundation
Walls and Ceilings
Windows / Doors
Roof
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Screed

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

Planning Lines
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Aigner et al, 2005 42
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TIMELINES
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TIMELINES

Reigns of English Monarchs

Etienne-Jules Marey, 1885 (source)
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I M E LI N ES Joseph Priestley, 1769 (source)
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TIMELINES
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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
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Grid - Calendar
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Grid - Tile Map
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Mintz et al, 1997. Cited in Aigner et al, 2011.
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Cycle Plots
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Phvlogenetic Tree

Echinoderms
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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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NTERACTION

Focus+Context - DateLens
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Semantic Zooming - Midgaard

Ens Al

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



http://www.inf.hs-anhalt.de/~schlechtweg/home/pdf/Bade.2004.CTO.pdf
http://books.google.fr/books?id=YnDivwba2nkC

INTERACTION

Magic Lenses - ChronoLenses
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Zhao et al, 2011
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Dynamic queries - Time Searcher
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INTERACTION

Temporal alignment - Lifelines 2
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Temporal alignment - Lifelines 2
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Temporal alignment + Aggregation — LifeFlow

All Records 100 patients 0 selected All | None
] M 7D ™ oM aM AM
r\I-I‘III\lIZIILIIa!LI l||||||||||||||||||I|||||I
10010010 ‘ﬁmm ][] A Arrival
SE3 (V)] A Emergency
A Arrival
130244866 v acy WV [¥] A 1cU
Fﬁi‘h?r ][] A Floor
130383532 ‘Mgr?wsncy [][/] A Discharge-Alive
ICU V][] A Die
Floor
Die
A Arrival
22931044 e e
4. Discharge-Alive
A Arrival
24169815 feal ey
Alcu
ik Floor
A Discharge -Alive
A Arrival
24718455
Em
4 Fiopgeny
Discharge-Alive A
24230790 ‘“‘fgfw '
ﬁDischzgs-ﬂivs I Il
A Arrival
243730806 A mency
4. Discharge-Alive
A Arrival
24230847
Em
y { A
& Arrival
24230889
e A Wongsuphasawat et al,
A Arrival
24730905
Em
A oo 2011
A Arrival
24730913
Em
P A
A Arrival
24730939
Em
A e
A Arrival
| AGmsmea,
ooy AATal K IIIlIlIIII..
A Emergency -

L]


http://www.cs.umd.edu/hcil/lifeflow/

MAPPING TIME TO SPACE



MAPPING TIME TO AN AXIS

A




MAPPING TIME TO AN AXIS

Time
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Space-Time Cube Model
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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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Phillips Curve
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Tufte, 1997. Cited in Aigner et al, 2001
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Napoleon's Russian Campaign of 1812
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Flow Maps
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Marey's Chronophotography Technique

Etienne-Jules Marey, 1880s (source)

image source
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Sequences
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Cited in Tufte, 1983
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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
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Eadweard J. Muybridge, 1878 (source)
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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 io Ol ymp 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

T
o

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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What about this?

Inflation and Unemployment Rates
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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

(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
® UL > @ Time

®

1-D Data
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authors posts
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mary |

visualization view
with revisions
equally spaced out

visualization view
with revisions
spaced out by
date

Viegas et al, 2003



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

2D + TIME

Sampling
® UL > @ Time
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2D + TIME

Multiple Silhouette Graphs
Im ma  Ses | J A

Ed Representation
rmethod: Value flow
diagrams

Crime statistics

Motor vehicle theft rate

1143

‘ﬁ )
—- 368

Total: 52 objects

Andrienko and Adrienko, 2004 114



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

Shanbhag, 2005



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

116

Time

3D Rendering
@



2D + TIME

3D visualizations - Kiviat Tube

var1i
var7

Aigner et al, 2011 17


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 — DIVA

Notes | CR & CO offset different strips
Riotes |

AN

Mackay and Beaudouin-Lafon, 1998 119



http://www.lri.fr/~mackay/pdffiles/CHI98.DIVA.pdf

2D + TIME

3D visualizations — Climate data

BAs AR san

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

123

video source


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

2D + TIME

3D visualizations - Paths

restaurant .-
1
R
17:30
work
= 07:5
% .
07:15 10 N
05:10 TS = ~—107:00--
06:30

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

00:27 Ungeer ey P =
o 09 Fones T Sy
® an
bl f «sBIUX-
-"_ -
) -m» Adomt Thes Bd wurt
je " A teayshirnt
| - ol o ondt aie's by
Kot - .. - .
—
o - 0908 Tt 190w B Pogenrt
(vee o sl S0
e
On Jen 3 3005 » 0k it
e 1 waer 4 e b v wd
M Wi 1o B ¢ L A -
edeet
1o » Fow  rrrwond o e
oW RGN e wee wenent Ll S
1 a5 anunnd wid b et
Loakid e F QRECE LIRS
. D s P b h b
| e ot vt el 4 e e rs @ 4
o .
! —
e - 1eo 3 The fohomrng rems = 8 b Svah S
: W A N e o
m A Ve tel Tea P P e o
e T gt
Rt e brer g bage w0 0l
o Vot S des waod Be 00 ndog, &
3 e L0 E Te ga) wemte (e
ol e T aodwt e e
10 0w
We se i Tve 1mp S g
VLB S '¢ Poe wPas (e ot bove
e DAt 25 15 40 & B wate ¥ Ty e
. 100 T v e Stad e P e
. Wend @ e cspenl o et @ e
e on hm e gt e et
W hn O oS B )
Nose ol £ 0 o S B ot
an Ve gt T LI i e oty v
......... rodmabras. . -
R -
A0 e B
— | —— wuies
[ SN )
0 - mmu-.
o J “ : - dusle awunts
;™ ¢ - e 125

H

|
i

PRD--


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

134



MAPPING TIME TO AN AXIS

Time

3D Data
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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
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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
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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

¢ 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

146



2D + TIME

Animated Time Cutting
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2D + TIME

Movies and Cartoons

Eadweard J. Muybridge, 1879
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2D + TIME

Zoopraxiscope

(image source) 1image source)

Eadweard J. Muybridge, 1879

149


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)

150


http://en.wikipedia.org/wiki/Zoetrope

2D + TIME

Animation - Gap Minder

D 0" Gy

0%&"
OO o )
0. . i5®2.0

(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.org 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)

154


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

155



2D + TIME

Animation vs. Other Approaches

156



2D + TIME

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

TIME VISUALIZATION

ANIMATION

160



ANIMATIONS

e For conveying time-evolving data
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ANIMATIONS

e For conveying time-evolving data

e For capturing users’ attention

¢ 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

Ware and Bobrow, 2006. Also see Bartram. 165



http://dl.acm.org/citation.cfm?id=1140513&bnc=1

ANIMATIONS

Rhythm as a visual variable

COCA SHL
100000
LITRES

LINK

Samuel Huron, 2008 166



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

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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ANIMATED TRANSITIONS

Understanding Visual Transitions
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Understanding Visual Transitions
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ANIMATED TRANSITIONS

Understanding Visual Transitions
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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 judeged 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 simaller. The balloon is furnished besides with a
grapnel, and a guide-rope, which latter is of the most indispensable
irnportance. & few words, in explanation, will here be necessary for such of our
readers as are not conversant with the details of asrostation.

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

182


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

ANIMATED TRANSITIONS

Help when panning and zooming

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 s It
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http://www.microsoft.com/silverlight/pivotviewer/

ANIMATED TRANSITIONS

In multidimensional exploration - ScatterDice
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EImqvist et al, 2009
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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

26,000
24,000
22,000
20,000

18,000

12,000
10,000
8,000
6,000
Benjamin 4,000

2,000

.

1880s 1890s 1S00s 1910s 1920s 1930s 1940s 1950s 1960s 1970s 1980s 1990s 2000s 2010

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

O Both O Boys O Girls 2010 rank: boys [100] 25 | 1 |
B8 00000 00 s |+

4,000

3,000

Benjamin 2000

1,000

T

1880s 1890s 1900s 1910s 1920s 1930s 1940s 1950s 1960s 1970s 1980s 1990s 2000s 2010

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 parameter)
a4 [

& ianimstin parameser)
o4 06

T T T T T
.0 an an 60

(b) Slow-in/Slow-out.

T T T
n 4 50 0

(a) Constant rate.

T T T T T
) a0 a0 50 a0

(c) Fast-in/Fast-out.

T T T T T
Ed an 40 50 0

(d) Adaptive rate (frame 18).

Dragicevic et al, 2011
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https://engineering.purdue.edu/~elm/projects/timedistort/timedistort.pdf

ANIMATED TRANSITIONS

Use them!



TIME VISUALIZATION
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