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Talk outline: the past & the future of timelines

The past: Priestley &  
the design space of 

timelines

The future: Condorcet & a 
tool for expressive 

storytelling with timelines 
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The prototypical timeline – Joseph Priestley (1765)
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What is timeline data? What is not timeline data?

Start End
Event Category / 

Description

16-12-08
“Timelines 

Revisited” Talk

16-12-24 17-01-01 Hannukah

16-12-25 Christmas Day

Date
Daily High  

(Temperature)

16-12-08 49ª F

16-12-09 48ª F

16-12-10 51ª F
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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)
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A survey of 263 timelines & timeline-producing tools
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Figure 1. Exploration of lives of famous historical people using TimeSlice. The user is comparing female engineers and scientists, 
all philosophers, and politicians of each gender. Occupations such as philosophers are popular in early time. But people are 
actively involved in politics later (about 1300AD) in which females are few and involved even later (about 1900AD). Also, there 
seems to be fewer female engineers and scientists between 1300AD and 1700AD, which requires further exploration of the history. 
 
ABSTRACT 
Temporal events with multiple sets of metadata attributes, i.e., 
facets, are ubiquitous across different domains. The capabilities of 
efficiently viewing and comparing events data from various 
perspectives are critical for revealing relationships, making 
hypotheses, and discovering patterns. In this paper, we present 
TimeSlice, an interactive faceted visualization of temporal events, 
which allows users to easily compare and explore timelines with 
different attributes on a set of facets. By directly manipulating the 
filtering tree, a dynamic visual representation of queries and filters 
in the facet space, users can simultaneously browse the focused 
timelines and their contexts at different levels of detail, which 
supports efficient navigation of multi-dimensional events data. 
Also presented is an initial evaluation of TimeSlice with two 
datasets - famous deceased people and US daily flight delays. 

Categories and Subject Descriptors 
H5.2. User Interfaces: Graphical user interfaces (GUI).  
General Terms 
Design. 
Keywords 
Faceted Browser, Temporal Events, Timeline Visualization. 

1. INTRODUCTION 
The analysis of temporal events, common in many domains 
including science, engineering and the humanities, allows people 
to discover new trends and patterns. Interactive visualizations have 
proven efficient in exploring event data in many formats, such as 
network logs [6], medical records [7], and musical artist history 
[2]. These temporal events are often multi-dimensional. Faceted 
browsers enable the viewing of datasets from multiple 
perspectives, allowing users to create queries to compare events 
along distinct attributes [5][2]. For example, in Phan et al [6] users 
working with network logs were able to compare temporal 
sequences of packets filtered by IP addresses or port numbers. 
When datasets are novel or users have vague hypotheses, the 
discovery of serendipitous findings requires multi-foci 
visualization [10] which simultaneously presents several parts of 
the data while preserving the context.  
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Timelines and chronologies throughout history 

TIMELINES  
THROUGHOUT HISTORY

D. Rosenberg and A. Grafton. 
Cartographies of Time:  

A History of the Timeline. 
Princeton Architectural Press, 2010

Also see: M. Friendly.  
Gallery of data visualization: 
Timelines and visual  
histories, 2007  
datavis.ca/gallery/timelines.php 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Infographics & bespoke interactive timelines

TIMELINES  
THROUGHOUT HISTORY

VISUALIZATION FOR 
EXPLORATORY DATA ANALYSIS

INTERACTIVE TIMELINE  
AUTHORING TOOLS

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.  
http://massvis.mit. edu 
 
 
 
visual.ly’s visual content gallery,  
http://visual.ly. 

Kantar's Information is Beautiful Awards showcase.  
http:// informationisbeautifulawards.com.  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Timelines in the visualization research literature
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W. Aigner, S. Miksch, H. 
Schumann, and C. Tominski. 
Visualization of Time-
Oriented Data.  
Springer, 2011.

Temporal Visualization 
Projects by the Human 
Computer Interaction 
Lab at the University of 
Maryland Institute for 
Advanced Computer 
Studies.  

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



Northwestern University Knight Lab’s TimelineJS. https://timeline.knightlab.com/
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L. Groeger.  
Making timelines.  
Presented at NICAR 2015.  
http://lenagroeger.s3.amazonaws.com/talks/ 
nicar- 2015/timelines- nicar/timelines.html 

 
 
J. Fulda, M. Brehmer, and T. Munzner.  
TimeLineCurator: Interactive authoring of visual timelines from unstructured text.  
IEEE TVCG (Proceedings of VAST 2015).  
http://timelinecurator.org
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Survey directory & survey gallery:

http://timelinesrevisited.github.io/supplemental/
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A design space for expressing stories with timelines

Representation

Scale

Layout



13

First design choice: representation

Representation
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A design featuring a radial representation

R. J. Andrews. Creative routines, 2014. http://infowetrust.com/creative-routines/



F. B. Viégas, M. Wattenberg, and S. 
Cohen. Timeflow, 2010.  

http://hint.fm/projects/timeflow/  

15

Designs featuring a grid representation

E. Peabody’s  
Polish-American System of 
Chronology (10x10 grid),  
mid 19th century.
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Designs featuring a curve representation

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

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

Scale
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A design featuring a relative time scale

Detail from From first published to masterpieces by Accurat, 2013.  
http://flickr.com/photos/accurat/11052331736/  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Designs that show sequence with interim duration

G. Mercator’s  
Chronology  
(axis encodes interim time elapsed),  
1569.

 A Catholic Ladder,  
mid 19th century 

http:// oregonhistoryproject.org/
articles/historical-records/catholic- 

ladder/  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Third design choice: layout

Layout



21

A faceted timeline

Facet 1  
“Men of learning”

Facet 2  
“Statesmen”

A Specimen of a Chart of Biography by J. Priestley,1765.
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A timeline segmented by year

Your life in weeks  
by T. Urban, 2014.  
http://
waitbutwhy.com/
2014/05/life-
weeks.html.  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Prevalence of design choices in survey corpus (N: 263)

192 11 5 12 47

148 16 6 104 2

147 110 12 1

Representation

Scale

Layout
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Combinations of design choices?

100 26 18 2 20

Possible  
design  

combinations

Unique  
combinations 

found in survey  
corpus (N = 263)

Purposeful,  
Interpretable, &  
Generalizable  
combinations

Novel  
design  

combinations

Viable  
design  

combinations

+ =
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TABLE 2
Coverage of the 263 items in our survey with respect to 20 viable timeline designs that we identify. Note that some visualization tools may be

capable of producing multiple timeline designs according to our classification. The final column indicates items that cannot be characterized as
one of the 20 viable timeline designs that we identify.

Survey Count

Initial 145 31 60 3 8 1 2 9 10 2 3 3 1 2 3 6 8 6
Validation 118 21 20 2 2 1 1 26 3 1 1 2 1 35 5

Total 263 52 80 5 10 2 3 35 13 2 4 3 2 2 2 3 6 1 43 11

1 2

Fig. 4. Two viable timeline designs that we did not encounter in our survey. 1: A segmented radial chronological timeline of Category 4 and 5
hurricanes between 1960 and 2010, affording comparisons of hurricane severity and periodicity between decades. 2: Faceted radial sequential
timelines depicting the daily routines of famous creative people, affording comparisons of the number and variation of events between people.

+ + ( || ) Relative scales are par-
ticularly appropriate when

combined with a faceted layout to facilitate the comparison of
categorically distinct timelines aligned to a common baseline
event, such as a person’s birth or a patient’s admittance to a
hospital. A unified or segmented relative timeline is functionally
equivalent to a corresponding chronological timeline, albeit one
that begins at time zero, such as in Neurath’s timeline indicating
the average lifespan of various animals [67].

+ +
Grid representations are inherently seg-
mented; consider the common Month-

Week-Day calendar, which has been segmented into these gran-
ularities of time. Without segmentation, a unified grid is reduced
to a single cell corresponding to a single granule of time, being
functionally equivalent to a unified linear sequential timeline.

4.4.3 Opportunities for Innovation in Timeline Design
The remaining combinations of representation, scale, and layout
present opportunities for future research and design innovation.
They provide many potential opportunities for researchers to
propose and evaluate purposeful, interpretable, and generalizable
implementations for these points in the design space. Among them
are 6 combinations represented by 10 items in our survey corpus
that did not satisfy our interpretable or generalizable criteria. The
other combinations that we did not encounter in the survey may
fail to address all three criteria.

( || || ) + +
Logarithmic

scales are
notoriously difficult to interpret [36, p.200], and with the
exception of one particularly dense radial infographic depicting
the evolution of the known universe [50], we have yet to
encounter a logarithmic scale used in combination with a
non-linear representation. In a storytelling context, it cannot be
assumed that the audience has seen a logarithmic time scale
before and knows how to interpret one. As a consequence,
future research is needed to identify purposeful and interpretable
non-linear timelines that incorporate logarithmic scales.

+ +
A timeline that is both faceted and
segmented such as those generated by

Beard et al.’s EventViewer [14] involves a nested partitioning
of the timeline into rows of facets and columns of segments,
or vice versa. As a result, this layout may require a very large
display to accommodate the nested timelines or rely upon navi-
gation via panning and zooming. In a storytelling context, large
displays and navigation may not always be possible, and thus
additional research is needed to identify generalizable techniques
for partitioning timelines into facets and segments that remain
interpretable and appropriate for a storytelling context.

! ( ) + +
We have yet to encounter a time-
line incorporating a interim du-

ration scale aside from two linear timelines by Mercator and

4
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Coverage of the 263 items in our survey with respect to 20 viable timeline designs that we identify. Note that some visualization tools may be

capable of producing multiple timeline designs according to our classification. The final column indicates items that cannot be characterized as
one of the 20 viable timeline designs that we identify.
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Fig. 4. Two viable timeline designs that we did not encounter in our survey. 1: A segmented radial chronological timeline of Category 4 and 5
hurricanes between 1960 and 2010, affording comparisons of hurricane severity and periodicity between decades. 2: Faceted radial sequential
timelines depicting the daily routines of famous creative people, affording comparisons of the number and variation of events between people.
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combined with a faceted layout to facilitate the comparison of
categorically distinct timelines aligned to a common baseline
event, such as a person’s birth or a patient’s admittance to a
hospital. A unified or segmented relative timeline is functionally
equivalent to a corresponding chronological timeline, albeit one
that begins at time zero, such as in Neurath’s timeline indicating
the average lifespan of various animals [67].

+ +
Grid representations are inherently seg-
mented; consider the common Month-

Week-Day calendar, which has been segmented into these gran-
ularities of time. Without segmentation, a unified grid is reduced
to a single cell corresponding to a single granule of time, being
functionally equivalent to a unified linear sequential timeline.

4.4.3 Opportunities for Innovation in Timeline Design
The remaining combinations of representation, scale, and layout
present opportunities for future research and design innovation.
They provide many potential opportunities for researchers to
propose and evaluate purposeful, interpretable, and generalizable
implementations for these points in the design space. Among them
are 6 combinations represented by 10 items in our survey corpus
that did not satisfy our interpretable or generalizable criteria. The
other combinations that we did not encounter in the survey may
fail to address all three criteria.
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scales are
notoriously difficult to interpret [36, p.200], and with the
exception of one particularly dense radial infographic depicting
the evolution of the known universe [50], we have yet to
encounter a logarithmic scale used in combination with a
non-linear representation. In a storytelling context, it cannot be
assumed that the audience has seen a logarithmic time scale
before and knows how to interpret one. As a consequence,
future research is needed to identify purposeful and interpretable
non-linear timelines that incorporate logarithmic scales.

+ +
A timeline that is both faceted and
segmented such as those generated by

Beard et al.’s EventViewer [14] involves a nested partitioning
of the timeline into rows of facets and columns of segments,
or vice versa. As a result, this layout may require a very large
display to accommodate the nested timelines or rely upon navi-
gation via panning and zooming. In a storytelling context, large
displays and navigation may not always be possible, and thus
additional research is needed to identify generalizable techniques
for partitioning timelines into facets and segments that remain
interpretable and appropriate for a storytelling context.
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Fig. 4. Two viable timeline designs that we did not encounter in our survey. 1: A segmented radial chronological timeline of Category 4 and 5
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timelines depicting the daily routines of famous creative people, affording comparisons of the number and variation of events between people.
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combined with a faceted layout to facilitate the comparison of
categorically distinct timelines aligned to a common baseline
event, such as a person’s birth or a patient’s admittance to a
hospital. A unified or segmented relative timeline is functionally
equivalent to a corresponding chronological timeline, albeit one
that begins at time zero, such as in Neurath’s timeline indicating
the average lifespan of various animals [67].
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Week-Day calendar, which has been segmented into these gran-
ularities of time. Without segmentation, a unified grid is reduced
to a single cell corresponding to a single granule of time, being
functionally equivalent to a unified linear sequential timeline.

4.4.3 Opportunities for Innovation in Timeline Design
The remaining combinations of representation, scale, and layout
present opportunities for future research and design innovation.
They provide many potential opportunities for researchers to
propose and evaluate purposeful, interpretable, and generalizable
implementations for these points in the design space. Among them
are 6 combinations represented by 10 items in our survey corpus
that did not satisfy our interpretable or generalizable criteria. The
other combinations that we did not encounter in the survey may
fail to address all three criteria.
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before and knows how to interpret one. As a consequence,
future research is needed to identify purposeful and interpretable
non-linear timelines that incorporate logarithmic scales.
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Beard et al.’s EventViewer [14] involves a nested partitioning
of the timeline into rows of facets and columns of segments,
or vice versa. As a result, this layout may require a very large
display to accommodate the nested timelines or rely upon navi-
gation via panning and zooming. In a storytelling context, large
displays and navigation may not always be possible, and thus
additional research is needed to identify generalizable techniques
for partitioning timelines into facets and segments that remain
interpretable and appropriate for a storytelling context.

! ( ) + +
We have yet to encounter a time-
line incorporating a interim du-

ration scale aside from two linear timelines by Mercator and

35

1077-2626 (c) 2016 IEEE. Personal use is permitted, but republication/redistribution requires IEEE permission. See http://www.ieee.org/publications_standards/publications/rights/index.html for more information.

This article has been accepted for publication in a future issue of this journal, but has not been fully edited. Content may change prior to final publication. Citation information: DOI 10.1109/TVCG.2016.2614803, IEEE
Transactions on Visualization and Computer Graphics

IEEE TRANSACTIONS ON VISUALIZATION AND COMPUTER GRAPHICS, VOL. XX, NO. X, 201X 8

TABLE 2
Coverage of the 263 items in our survey with respect to 20 viable timeline designs that we identify. Note that some visualization tools may be

capable of producing multiple timeline designs according to our classification. The final column indicates items that cannot be characterized as
one of the 20 viable timeline designs that we identify.

Survey Count

Initial 145 31 60 3 8 1 2 9 10 2 3 3 1 2 3 6 8 6
Validation 118 21 20 2 2 1 1 26 3 1 1 2 1 35 5

Total 263 52 80 5 10 2 3 35 13 2 4 3 2 2 2 3 6 1 43 11

1 2

Fig. 4. Two viable timeline designs that we did not encounter in our survey. 1: A segmented radial chronological timeline of Category 4 and 5
hurricanes between 1960 and 2010, affording comparisons of hurricane severity and periodicity between decades. 2: Faceted radial sequential
timelines depicting the daily routines of famous creative people, affording comparisons of the number and variation of events between people.
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categorically distinct timelines aligned to a common baseline
event, such as a person’s birth or a patient’s admittance to a
hospital. A unified or segmented relative timeline is functionally
equivalent to a corresponding chronological timeline, albeit one
that begins at time zero, such as in Neurath’s timeline indicating
the average lifespan of various animals [67].
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Grid representations are inherently seg-
mented; consider the common Month-

Week-Day calendar, which has been segmented into these gran-
ularities of time. Without segmentation, a unified grid is reduced
to a single cell corresponding to a single granule of time, being
functionally equivalent to a unified linear sequential timeline.

4.4.3 Opportunities for Innovation in Timeline Design
The remaining combinations of representation, scale, and layout
present opportunities for future research and design innovation.
They provide many potential opportunities for researchers to
propose and evaluate purposeful, interpretable, and generalizable
implementations for these points in the design space. Among them
are 6 combinations represented by 10 items in our survey corpus
that did not satisfy our interpretable or generalizable criteria. The
other combinations that we did not encounter in the survey may
fail to address all three criteria.
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Fig. 4. Two viable timeline designs that we did not encounter in our survey. 1: A segmented radial chronological timeline of Category 4 and 5
hurricanes between 1960 and 2010, affording comparisons of hurricane severity and periodicity between decades. 2: Faceted radial sequential
timelines depicting the daily routines of famous creative people, affording comparisons of the number and variation of events between people.
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hospital. A unified or segmented relative timeline is functionally
equivalent to a corresponding chronological timeline, albeit one
that begins at time zero, such as in Neurath’s timeline indicating
the average lifespan of various animals [67].
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Grid representations are inherently seg-
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Week-Day calendar, which has been segmented into these gran-
ularities of time. Without segmentation, a unified grid is reduced
to a single cell corresponding to a single granule of time, being
functionally equivalent to a unified linear sequential timeline.

4.4.3 Opportunities for Innovation in Timeline Design
The remaining combinations of representation, scale, and layout
present opportunities for future research and design innovation.
They provide many potential opportunities for researchers to
propose and evaluate purposeful, interpretable, and generalizable
implementations for these points in the design space. Among them
are 6 combinations represented by 10 items in our survey corpus
that did not satisfy our interpretable or generalizable criteria. The
other combinations that we did not encounter in the survey may
fail to address all three criteria.
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timelines depicting the daily routines of famous creative people, affording comparisons of the number and variation of events between people.
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that begins at time zero, such as in Neurath’s timeline indicating
the average lifespan of various animals [67].
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to a single cell corresponding to a single granule of time, being
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that did not satisfy our interpretable or generalizable criteria. The
other combinations that we did not encounter in the survey may
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Gallery of 20 viable timeline design combinations

http://timelinesrevisited.github.io/supplemental/gallery/
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Condorcet: An expressive timeline storytelling tool

Jean Antoine Nicolas de Caritat, 
Marquis de Condorcet (1743 - 1794) 

According to Rosenberg 
& Grafton (2010): 
 
Condorcet attempted to 
design a different visual 
system after Priestley. 
 
Cross-referencing 
chronology, relative 
historical stages, and 
categorical dimensions. 
 
“Using the tools at his 
disposal he never arrived 
at a successful graphical 
format for his system…”
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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.  

Identifying additional (generalizable) novel design combinations.
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Storytelling with timelines: a summary

263 
Timelines 
Surveyed

3  
Design  

Dimensions

20  
Viable 

Combinations

Considerations 
for Expressive  
Storytelling

Condorcet



Stay in touch, get updates about Condorcet: mabrehme@microsoft.com  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