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THE BIG BANG °?
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DINNER TIME ?
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(just a few) VISUAL REPRESENTATIONS OF TIME
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— i 42 released detainees who were identified as
engaging in terrorist or insurgent activity after being
released are shown with dark lines.,

Seven detainees who died in custody -
are marked with small triangles. '
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Females require blood
meal to develop eggs.
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Number of victims of the Arab revolution
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Data from “Arab Spring” by
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Time Elapsed Between C5 Hurricanes (1960 — 2010) 5 Hurricanes: 1960 - 2010
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©r2014 20th Centdry Fox

In the vast ocean of time that this calendar represents. we humans only

. 11 59 and 46 seconds: Al of recorded history occuples only the last 14
evolved within the last hour of the last day of the co cosmic. year.” '

seconds

.

All those kings and battles, migrafinm and inventions, wars and loves, everything
in the history books happened here in the last seconds of the cosmic calendar. | ...and every person you've ever heard of lived somewhere in there.
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“Your life in weeks”
© (2014) T. Urban
waitbutwhy.com

Week of the Year ———>

iS5 1 i 20 2 30 3 40 45 50 _

|

Week when
ou can drive
In most states
(in South
Dakota)

Week when you
can vote, smoke
cigarettes, fight —

in war, and be 20
tried as an adult

H(NE|EEE
mininlnl=inln
O00oooc
O00oooc
00000
00ooooc
O00ooooc
O00oooc

Oo0oOopgocC

00000 C
OO0 oon
minininlnin=
o000 oon
100000
0000 oC
OoOo0ooon
o0oooon
100080
mininininin=
mininininin=
oOoooon
o000 oon
00000 c
mininininin=
oo0ooon

O0OoOoonc
OOoOoooocC
O0O0OogoC
O0OoOoon.
O0OoOoonc
O0OoO0oonoc
OOo0ooOoonoc
O0O0oOoon.
O00oOoonc

O0Ogooonoc
OOo0ooOoooc
O0OoO0oonc

O00Ogoopoc
O00 M .

O0oOoogoC

OO0OooOopoc
OO00ogoC
O0O0O0OgoLC
OO0Ooopoc
OgOooogoc
OO0o0oogoC
OO0Ooopgoc
Oooogo.
OgOooogoC

00
il
minlinl=n
mininln
il
mininln
oo
il
minlinln
minlinln
minlinln
il
minlinln
minlinln
minlinln
minlinl=n
mininln
il
minlinln
il
il
minlinln
mininln
il
mininln
Ooo0ogd
Ooooad
OoOOonO
Oo00onO
Oo0O0onO
Oo0O0onO
Oo0OOonO
Oo00onO
Oo00onO
Oo0O0onO
Oo0OOono
Oo0OOonO
Oo00onO
Oo0o0oO
J00Oad
OoOOono
O00o0O
Oo00onO
OoOoonO
Oo0OOono
Oo00onO
Oo00onO
Oo00onO
OO00OO00O00O0O0cC
O00O0OO0000O0O0O0C
O0O0O0OoOoog

Week when you
can legally drink o

Early

Years

Elementary

School
Middle

School
High

School

Average week a
woman has her

first child? 30

Week when men
first marry, on,
average, today

(in 1960)

-

Average amount
of time a couple
who divorces will

40

stay together?
45

College

Graduate
School

(if applicable)

Career



Peabody’s

Polish American
System of Chronology
(mid 19th century)
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Lauren Klein & colleagues (2016)
Georgia Tech Digital Humanities Lab
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The Shape of History

Reimagining Elizabeth Palmer Peabody’s Historical Visualization Work
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How to make history dates stick.
Harper’s Monthly Magazine 1914
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WHAT IS A
TIMELINE FOR?




WHAT HAPPENED WHEN? | -ooco»

WHEN & HOW MUCH?

WHERE, WHAT, & WHEN?

WHAT WAS RELATED WHEN?

LY

WHAT IF & WHEN? %

Minard graphic: (PD) Wikimedia Commons
un Project icons (CC): @olsjoe, @mabusafiah, @b4bb, @makeiev, @mordarius, @barracuda, @ratch0013



WHAT HAPPENED WHEN? | -<oco»

\WHEN & HOW MUCH?

WHERE, WHAT, & ‘WHEN?

WHAT WAS RELATED WHEN?

WHAT IF & WHEN?

Minard graphic: (PD) Wikimedia Commons
un Project icons (CC): @olsjoe, @mabusafiah, @b4bb, @makeiev, @mordarius, @barracuda, @ratch0013



WHAT HAPPENED WHEN?  <ooo»

in what sequence?

for how long?

did events A and B co-occur?
when, relative to event C?

1910 1920 1930 1940 1950
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A survey of 263 timelines & timeline-producing tools
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http://timelinesrevisited.github.io

A design space for expressive storytelling with timelines

Representation | —— O @ @ /‘6

Linear Radial Grid Spiral Arbitrary

Scale I I
Chrono- Relative Logarithmic Sequential Sequential +
logical Interim
Duration

Layout i)

Unified Faceted Segmented Faceted +
(single (multiple fimeline Segmented
fimeline) timelines)

timelinesrevisited.github.io



Combinations of timeline design choices

00000

Possible Unique Purposeful, Novel Viable
design combinations Interpretable, & design design
combinations found in survey Generalizable combinations combinations

corpus (N = 263) combinations

timelines.revisited.github.io
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Narrative point: present
chronology, duration of
evens.

Perceptual task: bar length
and position judgment.
Comment: supported by
most tools.
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Narrative point.: compare
relative chronology,
duratfion of events between
facets; present relative
synchronicities.

Perceptual task: bar length
and position comparisons.
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Narrative point: present a
sequence of events.
Perceptual task: bar
position judgments.
Comment: wide aspect
ratio.
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Narrative point: present
chronology, duralion of

Eukaryotic cells,
multicellular
organisms

le+8 year

le+8 years

le+9 years

le+9 years

Life Cambrian
Explosion (body
plans)

11:40

Narrative point.: compare
chronology, duration of
events between tacets;
present synchronicities
(coinciding events).
Perceptual task: bar length
and position comparisons.
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Avden, Wystan Hugh Bolroc, Honore de Beethoven, Ludwig Vo

Frankdin, Benjamin Freud, Sigmund Hugo, Victor

Narrative point: present
chronology of a timeline
with emphasis on recent
events.

Perceptual task: bar
posifion judgment.
Comment: do not start story
with log scale.

Narrative point:
(accurctely) compare
lengths of sequences

between facetfs.
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Narrative point: compare
chronology, duration,
periodicity of events
between segments.
Perceptual task: bar length
and position comparisons.

Narrative point: compare
chronologies with emphasis
onrecent events between
facets; show synchronicity.
Perceptual task: bar
position comparisons.
Comment: do not start story
with log scale.
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Narrative point: present a
seguence of events with
distibution of time elapsed
between events.

timelinesrevisited.github.io
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STORYTELLING
WITH TIMELINES




CIA Leak Case info legend start

300 Woodward testifies before grand jury

W Libby Indicted for obstruction of justice, false statements, p

Ashcroft recuses himself, Fitzgerald Takes over P> NYT: Libby leamed about Plame from Cheney
@ Goruzales testifies before federal grand jury » Cooper: "What | Told the Grand Jury”
@ Bush questioned by prosecutors @ McClellan refuses to discuss Rove involverment
FBI interviews White House officials » Cooper cooperates, avoids jail
k @ McClellan: *...not the way this president or this White House operates.” ™ Tirme agrees to tumn over Cooper's notes and e-mails

@ Grand Jury questions administration officials P NYT: Miller's Source was Libby

“ Cheney: *No. | don't know Joe Wilson " @ Rove testifies before grand jury W Libby pleads not guilty

Kristof's NYT Column disputes accuracy of 16 words P Judith Miller subpoenaed P Miller implicates Libby Rove informed that he won 't be charged
@ Air Force One, Briefing Book Robert Novak » Cooper held in contempt again ® Bush: If someone "committed a crime”... B Jury receives Libby case for deliberatic

B |.S. INVASION/OCCUPATION OF IRAQ

P Novak's Column "outs"” Plame » Cooper ordered to jail ® Rove's 4th grand jury appearance 8 Libby sentenced to 30 months, fine
X Wilson's "What | didn't find in Africa" published in NYT P Washington Post: Rove = Cooper's source B Judge denies delay in Libby's sente

@ Bush's State of the Union with " 16 words" Lewis "Scooter" Libby Libby's ciminaltiel @ Bush commutes Libby
* W||son 'S fathlnd|ng mISS|0n to nger “ DOJ launches inveStigation P> Miller held in contempt of court ’ Judith Ml'lerjalled @ Rove testifies for Stn time * leby found gU"ty on 4/5 coun

||||2?OQ||||||||II2?0?IIIIIIIII2?0‘TIIIIIII'I2?O?IIIIIIIII2?O?IIIIIIIII2?O7IIIIIIIIII

timeglider (timeglider.com) oev Nov7,2004  next T
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Revolutionary User Interfaces

The human computer interface helps to define computing at any one time. As

computers have become more mainstream the interfaces have become more intimate. @
This is the journey of computer technology and how it has come to touch all of our
lives. The Antikythera
1600
Arjuna Soriano
From punch cards to multi touch.
3 The Antikyt... & Pascal's C...
=,
| | | | | | | | | | T | | | | ® | | | | |
1510 1520 1530 1540 1550 1560 1570 1580 1590 1610 1620 1630 1640 1650 1660 1670 1680 1690
1600 1700

TimelinelS (Northwestern University Knight Lab) timeline.knightlab.com



CHRONOLOGICAL Dali was born, THEN he started
painting, THEN moved to Paris, ...

Dali lived in Paris during his
Surrealist period, ... MEANWHILE,
Matisse was in Italy, ..., YEARS
EARLIER, he too lived in Paris, ...

NON-CHRONOLOGICAL



2000 2001 2002 2003 2004 2005 2006 2007

2010 2011 201 2013

n

2014

List View | Document View Control Panel
Sort list by: Order inside document v —+ : N
o TimeLineCurator fr
'/*
Insert a short description for your timeline here :
}
Track names: t
Start here ;
2
3
4
5
6
Instructions
About

Events: 0, vague expressions: 0

Fulda, Brehmer, & Munzner (2015): timelinecurator.org




Chronological OR non-chronological
(3 | Choice of representations for time

ES Choice of time scales
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An expressive visual storytelling environment for presenting timelines.
A nate about privacy: Your data remains en your machine and is not shared with Microsoft unless you export the content you create and provide yaur email
address. If you share your content with Microsoft, we will use it for research and to improve our products and services. We may also include it in 2 future
research publication. By using this service, you agree to Microsoft's Privacy Stateameant and Terms of Use,
Privacy & cookies  Termsofuse  Trademarks  About our ads © 2017 Microsoft

About & getting started

Contact the project team
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me DAILY ROUTINES e

FAMOUS CREATIVE PEOPLE

furns out great minds don’t think alixe. Discover how some of the world’s
most original artists, writers and musicians structured their day, basec on
‘Daly Rituals' by Mason Currey. Filter the different categories by togg'ing on
or off, and hover over the colored bars ic learn more about the dsily
routincs.
B DAY 10B/ADM N FOOD/I EISURFE B FX=RCISE

B SLFFP B CREATIVF WORK
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Left: © 2014 Podio, podio.com/site/creative-routines
Right: © 2014 RJ Andrews, infowetrust.com/ creative-routines

Ludwig van Beethoven
c. 1822-1827

Simple supper,
followed by a glass
of beer and a pipe

Stop at a tavern to
read newspaper ’

which he prepared
himself with great
care - he determined
that there should be
sixty beans

per cup, and he
oftan counted them
out one by one for a
precise dose

A long vigorous walk -
always carned a pencil
and a couple of sheets of
music paper in his pocket

with wine
Compose

Wolfgang Amadeus Mozart

Compose: “l often go on writing until one Vienna, c. 1781
- and am up again at six”

and social

Lessons
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Consider the 24 hours daily routine of French writer Victor Hugo.
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THE TIMELINE Different combinations of timeline

representation and scale tell different
DESIGN SPACE | "P" 7
stories about your data.

STORYTELLING | Don’t limit yourself to a single
CONSIDERATIONS | combination!

Use animated transitions and
annotation for incremental reveal, and
to connect consecutive narrative points.



Bongshin Lee Nathalie Henry Riche

COLLABORATORS: @bongshin @nathriche
Microsoft = Microsoft
Research Research
Benjamin Bach Tamara Munzner Johanna Fulda
@benjbach @tamaramunzner ; @jofu_
formerly MSR-INRIA, University of British formerly UBC & LMU,
now w/ U. Edinburgh Columbia L now with Cumul8

e timelinesrevisited.github.io (survey w/ 250+ entries, journal paper)
TIMELINE . timelinecurator.org (text > timeline tool, open-source)
PROIJECTS: - timelinestoryteller.com (presentation tool, open-source)

e Timeline Consortium (toward a standard for timeline data)

CONTACT: -+ @mattbrehmer (mattbrehmer.github.io, mabrehme@microsoft.com)



“Timelines Revisited: A Design Space & Considerations for Expressive Storytelling”
Matthew Brehmer, Bongshin Lee, Benjamin Bach, Nathalie Henry Riche, & Tamara Munzner.
To appear in IEEE Transactions on Visualization & Computer Graphics (TVCG).

CITATIONS: “TimelLineCurator: Visual Timelines From Unstructured Text”
Johanna Fulda, Matthew Brehmer, & Tamara Munzner.
In IEEE Transactions on Visualization & Computer Graphics (2016, Proceedings of the 2015
Conference on Visual Analytics Systems and Technology / VAST).

e timelinesrevisited.github.io (survey w/ 250+ entries, journal paper)
TIMELINE . timelinecurator.org (text > timeline tool, open-source)
PROIJECTS: - timelinestoryteller.com (presentation tool, open-source)

e Timeline Consortium (toward a standard for timeline data)

CONTACT: -+ @mattbrehmer (mattbrehmer.github.io, mabrehme@microsoft.com)



