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An important task when making sense of multi2attribute
time2series data is to provide users with an overview to
identify items that show an interesting development over
time3 We present ThermalPlot: a visualization technique
that summarizes complex combinations of multiple at2
tributes over time using an item’s position: the most
salient visual variable3
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We identified two main challenges exists to explore interH
related attributes along with their changes over time8

Integration and comparison of multiple heterogeneous
attributes for a collection of items1 jan be addressed by
mapping time to time ’aka animation, e1g1, [–]9, mapping
time to space ’e1g1, [0]9, or showing them as small multiH
ples ’e1g1, [4]91

Kxtraction of temporal dynamics on multiple levels1 jan
be addressed by superimposing multiple curves in a lineH
chart, by stacking multiple line, or by using other pixelH
based techniques [B]1

B1

01

ThermalPlot visualization concept

Visual space8 7egreeHofHInterest ’7oI9 value is mapped
to xHaxis andΔ7oI value to yHaxis ’@ig1 09

7oI value8 Weighted combination of multiple attributes
over time, configuredwith the 7oI editor ’@ig1 –9

Δ7oI value8 7oI change between the start ’ts9 and
end ’te9 of a userHdefined timewindow ’@ig1 Bb9

Overview visualization8 Structures all items as marks in
the low7oI range to support location tasks ’@ig1 Ba9

Items’ level of detail8 jonfigured for all plot regions and
changes when crossing a representation border ’@ig1 49

Meaningful item position by quadrant ’@ig1 Ba9
TopHleft8
TopHright8
+ottomHright8
+ottomHleft8

Negative development with positive trend
Positive development with positive trend
Positive development with negative trend
Negative development with negative trend

a

Index Point TimeWindow

OverviewVisualization

Representation +orders

ts te

ThermalPlot

b Timeline

d Detail View

c DoI Editor

Selected
Item

Weighted 7oI &ttributes

ts te

&ttributes

7oI Streamgraph

ts te

Figure 1: The ThermalPlot technique ’a9 integrated in the exploration environment for multiHattribute timeHseries data showH
ing the development of companies listed in the SPP 5ww index within a userHspecified time window ’b91 Item positions in the
plot are based on the selected index point and the weighted degreeHofHinterest ’7oI9 attributes configured with the 7oI
editor ’c91 The detail view ’d9 shows the development of the composed 7oI over time as streamgraphs and the line charts of
single attributes for selected items1
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Figure 2
7oI values that change over
time result in distinctive posiH
tions and trajectories of items
in the ThermalPlot space1
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Figure 3
7oI values between [HB,B] are
mapped to the xHaxis and
Δ7oI values with a variable
range to the yHaxis1 The visual
space can be geometrically
distorted by manipulating the
7oI value associated with a
representation border1 The
level of detail in each region
of the plot can be configured
individually1

Figure 4
MultiHattribute 7oI editor
with the stacked bar encoding
the weighting of individual
components ’a91

The user can add compoH
nents, invert the semantic,
and set the range for each
attribute ’b91

Smoothing parameters are
applied globally ’c91
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