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Talk outline: the past & the future of fimelines

The past: Priestley & The future: Condorcet & @
the design space of tool for expressive
timelines storytelling with fimelines



The prototypical timeline — Joseph Priestley (1765)
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What is timeline data? What is not timeline data?
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What can timelines communicate?

Chronology & duration of events

Categories of events

Number & distribution of events

Chronological range

Sequences of events (irrespective of absolute chronology)
Periodic repetition (and deviations)

Daily, seasonal cycles

Synchronicity (co-occurrences)



TIMELINES
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Furo crisis timeline

There was further turbulence in the eurozone
this quarter as Greece's continuing debt
crisis threatened the global economy and Portugal

went cap in hand to Jenny Purt charts the
of the economic storm.

Lo Veradkar s uoted in
The Suncey Tmes sayina

Fi35iTI0E,

L]
A youthed rebeion agunat
e Soanch goverments
‘sconamic plies and Pigh
o imemploymet begins n

heatng s Bruesels. The Hadids convelpocs. poers

The Life of a Typical American

Week of the Year ——>

1 5 10 15 20 25 30 35 40 45 50

/0000000000000000000000000000

o
o
o
o
o
o
o
o
o
o
o
o
o
o
LT
6
o
o
o
o
o
o
o
o
o

100000000000

VISUALIZATION FOR
EXPLORATORY DATA ANALYSIS
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A survey of 263 timelines & timeline-producing tools

INTERACTIVE TIMELINE
AUTHORING TOOLS

h September 2010 Photo credit: G Schouten de J

RESIZE THE WINDOW!
11th September 2010

Go on. Resize your browser window. We
hope you are impressed. TikiToki timeline
software is designed to work with a wide
range of window sizes, from...
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Timelines and chronologies throughout history

TIMELINES
THROUGHOUT HISTORY
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Infographics & bespoke interactive timelines

TIMELINES INFOGRAPHICS &
THROUGHOUT HISTORY BESPOKE TIMELINES
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M. A. Borkin, Z. Bylinskii, N. W. Kim, C. M. Bainbridge,
C. S. Yeh, D. Borkin, H. Pfister, and A. Oliva.

The Massachusetts (Massive) Visualization Dataset.
hitp://massvis.mit. edu

visual.ly’s visual content gallery,
http://visual.ly.

Kantar's Information is Beavutiful Awards showcase.
hitp:// iInformationisbbeautifulaowards.com.



Timelines Iin the visualization research literature
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Visualization of
Time-Oriented Data

W. Aigner, S. Miksch, H.
Schumann, and C. Tominski.
Visualization of Time-
Oriented Data.

Springer, 2011.
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Furo crisis timeline

There was further turbulence in the curozone
this quarter as Greece's continuing debt

crisis threatened the global economy and Portugal

went cap in hand to the EU. Jenny Purt charts the

course of the economic storm.
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VISUALIZATION FOR
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Temporal Visualization
Projects by the Human
Computer Intferaction
Lab at the University of
Maryland Instifute for
Advanced Computer
Studies.

http://cs.umd.edu/hcil/
temporalviz



Web-based interactive timeline authoring tools

VISUALIZATION FOR
EXPLORATORY DATA ANALYSIS

WOMEN IN COMPUTING

In'this sample timeline, we’ll'walk you through what TimelineJS can do by looking at some
of the more important contributions women have made to.computer science.
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Northwestern University Knight Lab’s TimelinelS. https://timeline.knightlalb.com

INTERACTIVE TIMELINE
AUTHORING TOOLS
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11th September 2010

Go on. Resize your browser window. We
hope you are impressed. TikiToki timeline
software is designed to work with a wide
range of window sizes, from...
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hope you are impressed. TikiToki timeline
software is designed to work with a wide
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A design space for expressing stories with timelines

Representation | —— O @ {‘6
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First design choice: representation
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A design featuring a radial representation
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CREATIVE ROUTINES

“In tha right hands, it can be a finely callbrated mechanism for taking advantage of limited resources... a solld routine
fosters a well-worn groove for one's mental energies....” -Mason Currey, author of the inspiring book, DAILY RITUALS

Gustave Flaubert
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Wolfgang Amadeus Mozart

Vienna, c. 1781

Compose: “l often go on writing until one
- and am up again at six”

Courting Constanze /

4

Compose
or concerts

Lunch
and social

Lessons

R. J. Andrews. Creative routines, 2014. http://infowetrust.com/creative-routines/
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Designs featuring a grid representation

E. Peabody’s
Polish-American System of

| * 4 Chronology (10x10 grid), ,
S :z b : F. B. Viegas, M. Waftenberg, and S.

mid 19th cenftury.
Cohen. Timeflow, 2010.
http://hint.fm/projects/timeflow/
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Designs featuring a curve representation

Arab Spring timeling

The quarter was dominated by the rebellions
a o and revolutions that gripped the Arab world.
Here’s how events unfolded... Words: Matthew Lee In "'lby“’":'“:‘e‘l‘::fs 10 Bar 11th Mar
W Tunisia ® Algeria W Yemen M Egypt M Jordan M Bahrain in Benghazi. Police in Saif, Saudi A strong security o poun:‘[;zmy.d
, M Morocco M Oman M Saudi Arabia M Palestinan territories Arabia, break up a D by Western forces, military
Semonsiretionios goplojed e officials from the UK and the US
7 . d 200 mainly planned “day of
17th Dec 17th Feb ki y . deny they are trying to kill the
Shia protesters with rage” in Saudi Li leadas
Fruit seller Riot police raid a Around 1,000 Arabia, which byan -
Muhammad protesters’ camp at stateless people passes by largely . -
4 Al-Bouazizi sets Pearl Roundabout demonstrate in without incident. 20th Mar
himself on fire after and kill three men in [FZLIEN (V2T Yemen's An American fighter
being harassed 28th Jan a pre-dawn raid. demanding 12th Mar m, crash-lands in Libya's foreign
ice i — iti i Both crew ini
?Zn‘i’:;:,etg‘“f: %f Sidi Hosni Mubarak dismisses D trati citizenship. In a day of protests ya. minister Moua»snbo
Bouzid. DEC erupt in five Libyan the UK in a flight
cities and the death arranged by UK
w 18th Dec intelligence services.
There are riots in 27th Jan 29th Jan :
idi i o On the fourth day of |l Hosni Mubarak 15th Feb Bashar al-Assad’s
o fi".';ff;’z’.'z‘fl"s'{j’:.:;‘é’ protests, Mohamed names Omar At a funeral in 230 people are killed "‘°“?:’:: r:; speech contains no
The protesters’ El Baradei returns Suleiman as Egypt's Il Bahrain, a man is and around 900 ?:f'.gvn Spriebi concrete plans for
to Egypt and new vice-president. are injured. 9 reforms, angering

complaints focus on
unemployment and

says Mubarak’s
government is

killed by security
forces. Thousands of

_ ith Mar

Moroccan cities.

23rd Mar

MPs in Yemen

demonstrators in
Syria.

corruption 31st Jan protesters gather at
’ hanging on by a ; Pearl Roundabout i demonstrate in the 19th Mar
The Egyptian army earl Roundabout in n Rebel forces . . 29th Mar
et pedgesioe " ffiarama Mereecan captal - Wnringacind 00 ket SR e
Tunisian president Tens of thousands use force against iz spokesperson urges least five préhshrs. announces that the
Zine el Abidine of people e 29nd Fel jesteni forces 1o entire Syrian cabinet
“ B:g i akes'a TIV et anstrataln o 22nd Feb 7th Mar assassinate Gaddafi. Mgs P hies resigned!
address urging calm Ellthe Yemeni capital, = - DRI : ritish forces
and threatening to urging President Ali [l Hosni Mubarak he’s considering ﬁ;%u';dekfgo Bii‘::i'n attack sites in Libya
® use the full extent Abdullah Saleh to pledges to step a no-fly zone over o thpa Selsplirgw'sll  overnight with more =
of the law to punish [l step down. down at the Libya as government Bahraini royal family. Ik Hed i =
unruly protesters. next electionin . — forces use their il missiles. Libyan . Hion
26th Jan September but won't il 11th Feb 25th Feb — state TV claims that At least six people e iniSadhem
7th Jan Hundreds of people [l 9° SRR R Omar Suleiman Thousands of el 48 people have die when Syrian bt
e eresiadlic: ensure stability. announces that protesters march Thousands march been killed in the forces attack a R
e e te Hosni Mubarak has on Pearl Square in in Gaza and the attacks. mosque in Deraa.
Sgny& soczrity : stepped down as Bahrain demanding West Bank calling 2
services use tear Egypt's president. poktical reform. for an end to Israeli Britain, France and
gas on protesters Power is handed to occupation and unity the US agree that
pomr il sl the military. :etwheen Hamas and NAﬁTg will hk.l > 12 killed
. = atah. mi control people are
13th Jan Journalists. 2nd Feb S e L ey zone. e
Amidst large 25th Jan Gangs of supporters ll Wael Ghonim, an . under Shariah law. Ir:;"::s':c’;z:;emus people and injuring e efnht:ldu'y:.n
protests in Tunis and The biggest mass of Hosni Mubarak Egyptian Google Bahrai Ki 270 others.
other Tunisian cities, . storm Tahrir Square ; 2nd Mar s T As protesters in
President Ben Ali protests in decades [ . - Sacuthe S Hamad declares a P
resicent ben All take place in with bats, knives for organising PR British, French and three month state of JlL17th Mar Deraa march at e
promises to stand AP and spears in an d trati . 9 i the funeral of the The town of Ajdabiya
. Egyptian cities. emonstrations via of Mohamed Tunisian planes emergency. rity A i ized by th
down in 2014. attempt to quash_ a Facebook page, is Il 1 annouchi the airlift 85,000 council of the UN previous day’s robo' “: in Lib: %
-~ the popular uprising. Bl released and hailed : P Egyptian refugees to votes in favour of dead, the Syrian Aaidis
"3 22nd Jan Three people are h prime minister and ] - Hundreds march in authorities pled following a seventh
14th Jan R ! as a hero. ally of Ben Ali. Cairo from Libya. Syrian cities calling a no-fly zone over  pledge night of aerial
President Ben demonstrate i oyl b for the release of = Libya, allowing N bombardment from
Ali flees to Saudi omo'n " are injured. ith Feb 27th Feb litical prisoners “all necessary the country’s sl s
- Sana'a, Yemen, pol pri = em laws. coalition forces.
z M I~ Arabia. Mohammed llfollowing the arrest [l Ali Abdullah Saleh Cairo's “day of There are and for democratic measures” to protect ergency
Ghannochi takes of anti-government vows to step down departure” rally demonstrations in reforms. civilians.
over as interim activist, Tawakul as Yemeni president [l attracts the biggest Omani cities. One
president. Karman. in 2013. turnout yet. person is killed.
17th Mar Hundreds march in
Authorities in Bahrain several Syrian towns.
17th Jan 3rd Feb arrest six opposition Unconfirmed reports say
A 49-year-old restaurant 20,000 people march in Rebels in Libya take figures as the UK Foreign 23 people are killed.
owner sets himself on Sana'a, Yemen, in a “day control of Zawiyah, 30 Office advices British
’ o fire outside the Egyptian of rage”. miles west of the capital nationals in Bahrain to
parliament in Cairo. Tripoli. leave the country.

‘.tlt'al.?'h. I.

M. Twain. How to make history dates stick.
Harper's Monthly Magazine, 1914.
www.twainquotes.com/HistoryDates/HistoryDates.himl

M. Lee. Arab Spring timeline. Delayed Gratification, 2011.
hitp: //slow-journalism.com/arab-spring-timeline.
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Second design choice: scale

Scale
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A design featuring a relative fime scale

Francis S. Fitzgerald Joseph Conrad Evelyn Waugh
2, 28 -Saint Paul 85, 67, 47, 46 -Berdychiv 34, 75, 80 - London

Detail from From first published to masterpieces by Accurat, 2013.
hitp://flickr.com/photos/accurat/11052331736/

18



Designs that show sequence with interim duration
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Third design choice: layout

Layout
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A faceted timeline
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Prevalence of design choices in survey corpus (N: 263)
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Combinations of design choices?

X o ¥ o B 20

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

corpus (N = 263) combinations
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Gallery of 20 viable timeline desigh combinations
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Narrative point: present
chronology, duration of
events.

Perceptual task: bar length
and position judgment.
Comment: supported by
most tools.

Franz von
Papen

prasenengrg

Angelc M

Adolf Hitler

Helmut Schmidt

Narrative point. compare
relative chronology,
duration 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. compare
chronology, duration of
events between facets;
present synchronicities
(coinciding events).
Perceptual task: bar length
and position comparisons.
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Narrative point: present
chronology of a timeline
with emphasis on recent
events.

Perceptual task: bar
position judgment.
Comment: do not start story
with log scale.
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Narrative point:
(accurately) compare
lengths of sequences
between facets.
Perceptual task: bar
position comparisons.
9Comment effectively a bar

chart.
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George W.
Bush
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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
on recent events between
facets; show synchronicity.
Perceptual task: bar
position comparisons.
Comment: do not start story
with log scale.

—

Narrative point: present a
sequence of events with
distribution of fime elapsed
between events.
Perceptual task: bar length
and position judgments.
Comment: non-uniform
chronological distributions.



Condorcet

A web-based expressive timeline storytelling environment



Condorcet: An expressive timeline storytelling tool

TIMELINE REPRESENTATION
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Timeline storytelling with Condorcet

A story can be assembled as a sequence of scenes.
Progressive (non-linear) disclosure of events, hiding events.

Stories can feature more than one combination of
representation, scale, and layout.

Animated transitions between scenes can preserve context & coherency.

Export timeline stories as animated GIF or as interactive experience.
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Ongoing and future research & development

Condorcet prototype to be released online in early 2017.
Recommending design combinations based on data characteristics.
Comparing the interpretability of existing design combinations.

|dentifying additional (generalizable) novel desigh combinations.
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Storytelling with fimelines: a summary

263 3 20 Considerations

Timelines Design Viable for Expressive Condorcet

Surveyed Dimensions Combinations Storytelling
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Stay in touch, get updates about Condorcet: mabrehme@microsoft.com

For IEEE TVCG journal paper, survey corpus, design resources, & supplemental materials:
timelinesrevisited.github.io

Maithew Bongshin Benjamin Nathalie Tamara

Brehmer Lee Bach Henry Riche Munzner
@mattbrehmer @bongshin @benjbach @nathriche @tamaramunzner

Microsoft Microsoft Harvard Microsoft UBC
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