














Figure 7

BBC timeline, A History of the World,
Version 1.1 2010. The z-axis, orthogonal to
the picture plane, is used for time. In this
case, the designers have chosen to put the
present time in the far distance, in front of
the observer. Behind the observer is the
most distant past. BBC Radio 4, A History
of the World http://www.bbe.co.uk/
ahistoryoftheworld (used with permission).

57 Denis Diderot, “Chronologique

(machine),” Encyclopédie ou Dictionnaire
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58 Barbeu-Dubourg, Chronographie, ou
Description des Tems (Chronography, or
Depiction of Time), 8.

already quoted, of Sir Isaac Newton in the circle of his friends,
but the greater champion of immersion is Barbeu-Dubourg. He
inserted his 16.5-meter continuous paper roll of time into a machine
chronographique, with small crank handles to wind history back
and forth: About 150 years are visible at any moment. The machine
was enthusiastically described in great detail by Diderot in
the Encyclopédie.” Meanwhile, Barbeu-Dubourg’s own pamphlet
evokes “a moving, living tableau, through which pass in review all
the ages of the world [...] where the rise and fall of Empires are
acted out in visible form...””* Here, the sense of history as immer-
sive experience is uppermost. We should remember that Barbeu-
Dubourg almost certainly intended at first that time should flow
vertically in his machine. Perhaps vertical orientations afford
a stronger sense of immersion than the horizontal, with the
more intrusive rotation to the horizontal producing a distancing,
objectifying effect. This possibility raises research questions
concerned with affect, adding to those questions already raised in
relation to cognition.

Instead of mapping the sagittal to the vertical or horizontal,
the designer can create a perspectival view of time, looking along
the sagittal z axis. Here, the immersive aspect is one of the most
appealing features: We seem to stare directly through time from a
point within it. Such views have become popular in digital media.
They tend to sacrifice some of the benefits of overview, not least
because as users interact, much of the timeline passes out of view
“behind” them. More distant items may be too small to read. The
problems of which way time should flow and quite how it should
be rendered remain. In a 2010 timeline of historical artifacts for the
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Figure 8

Guardian online newspaper timeline of the
“Arab Spring” 2011. Again, the future is
ahead of the user, but here time is presented
as an incline, a hybrid of sagittal and vertical
views. The curvature of the timeline surface
helps avoid problems of scale. © Guardian
News & Media Ltd. 2011.

59 Robin L. Kullberg, Dynamic Timelines:
Visualizing Historical Information in Three
Dimensions, MSc Dissertation, MIT,
September 1995. http://citeseerx.ist.psu.
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BBC (see Figure 7), present time is in the far distance, in front of
the user, while “behind” the user and out of view is the most dis-
tant past. Clearly this affords a novel view on history: It is unusual
to look at the present from the past. A similar approach, also look-
ing toward the future, is offered by recent timelines for the Guard-
ian newspaper website (see Figure 8); but instead of looking into a
kind of time tunnel, we now look at time as a curved incline—a
hybrid of sagittal and vertical views. This curve has some particu-
lar advantages in terms of scale. Instead of distant items becoming
illegibly small, the upwardly curved, distant portion of the time-
line ensures that they remain visible further into the distance.
Note that the perspectival effect allows us to accept the otherwise
“unnatural” idea that later times are “higher” than earlier ones;
whereas, when time is diagrammatic rather than pictorial, this
view is not an acceptable option.

Extrapolating beyond the use of simple, three-dimensional
interfaces, the temptation is to look for advantages in virtual envi-
ronments. In a 3D timeline of photography by Kullberg, individual
lifelines are laid out on a virtual surface, while individual photo-
graphs stand on these lifelines at the appropriate points in
time.* Events from contextual history appear on a lower, darker
layer. The user can look at time from many points of view and dis-
tances. Virtual environment representations for time have been
compared against others experimentally.® Unfortunately, for some
groups of users, a simple horizontal array proved more effective in
terms of recall than the virtual 3D space. Further work is needed to
discover the determinants of successful design in this aspect of
chronographics, as in so many others.
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Note also how two related issues also impinge strongly on
our perception of graphic time: scale and calibration. Barbeu-
Dubourg and Priestley both strongly advocated linear mappings,
assuming that this presents a true impression of time. A tricky
epistemological problem arises here: Evidence suggests that the
mental models of time we routinely use are non-linear.® Drucker
and Nowviskie have argued that digital tools should capture the
subjectivity of time perception in “elaborate, subjectively inflected
timelines.”? Continuum, a project at University of Southampton,
demonstrates the benefits of suppressing whole chunks of time so
that separate historical periods can be juxtaposed.® It also offers
multiple views of time on screen at the same moment. Strong argu-
ments can be made both for linear and non-linear views, depend-
ing on how we decide time “really is” and what purposes the
representation serves.

If western writing direction has often overridden other
models of time’s flow, this same dominance affects the units and
measures of the timeline; nevertheless, there are several reasons
why differing measures of time may be needed. One is to reflect
the varied cultures of the users. Dershowitz and Reingold list 30
different calendars, including several in current use today and
many that are significant in history.** Within a single culture, rival
dating schemes may be used because of differing scholarly opin-
ion. In addition, having more than one calibration of a chart simply
may be useful—for example, dates counted forward from a point
in history to our own time, as well as dates counted backward
from the present day. The use of multiple and alternative calendars
is culturally inclusive, and it is a necessity when dealing with
many kinds of history.

Improving the Design of Timelines—and a Research Agenda

Timelines undoubtedly will continue to be seen as useful, and the
enhanced capabilities of digital media, in particular for the Web,
offer increased roles for design. As new chronographic designs
emerge, new discoveries will be made about data. Manovich uses
cultural analytics to plot cultural artifacts against time in search of
new insights.® The Historical Interactive Timeline (HiT) allows users
to create complex mixed queries to see patterns in a dataset.* What
new knowledge can be created by advanced forms of chrono-
graphic design? Interactivity enables users to make their own
choices—but, only if the design supports them. The designer must
create flexible solutions that adapt to changing content and con-
text, rather than specifying appearance to the last pixel. Although
flexible tools for constructing timelines, such as SIMILE, are
becoming more sophisticated, they have far to go.” Rather than
assuming that designing timelines and other chronographics is
unproblematic, we should embrace the often difficult implications
for the designer and the researcher. Which are the most effective
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models and viewpoints for various users and purposes? Does
looking onto time “from the side” have a greater objectifying effect
than looking along time? How can problems of occlusion and data
density be solved in views that look “along” time? What are the
criteria for choosing from among 2D, 24D, and 3D models? What
are the cognitive and affective consequences of different locations
of user viewpoint? Which are the best ways of mapping time for
particular purposes? Does the user benefit from multiple synchro-
nized views? Is a single zoomable view preferable? How can visual
constancy be maintained between views? What use can be made of
“intelligent” levels of detail? What about non-linear views, such as
fisheye lenses? Can we evaluate experimentally the advantages
claimed by Priestley and Shneiderman more than two centuries
apart for showing entire datasets in a single view?

In answering such questions, we are not without help from
existing research in many fields, but the problem remains of apply-
ing this knowledge to the issues I have raised. Exciting opportuni-
ties for new research exist, while those interested in these issues
can also grapple with them by exploring through designing.
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