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Motivation

¢ \We propoese a method te analyze the
complexity of a information visualization
design

¢ The method evaluates a set of factors that
Influence: the efficient comprehension of
visual information

¢ Ihe methed isiuseftl durng the
Vistalizaenr desighn stage Pelore: any: USer
stuidy, can| talke: place




Case Studies

¢ WO Open source security
visualization software are used as
case studies
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Outline

¢ Complexity Analysis
¢ Case Studies (Rumint)
¢ Conclusion; and future work




Complexity analysis steps

& Analyze the design space
» Separable dimensions of visual units

» Analyze the visuall Integration
complexiity,

9 Analyze the visual mapping
complexiiby,

9 Analy/zerthenwvistalfseareh Complexity
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Hierarchical analysis ofi data
visualization

Workspace

— One or mere visual firames that are designed for a Specific
PUrpPeSE.

Visual frame

— A visualfframe 1S a WiRdew Withinr 2 Werkspace: and coRtalns
multiple visual patterns.

Visuall patterns

— ANvisUalfpattern s ar set @i Visualtunits that are readily,
PEKCEIVEE as a glieu|e

Visual units
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TNV Interface
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Port activities
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Criterion of separable dimensions

& X and Y cooerdinates (position)
» Shape, Size, Color,

¢ VValue (gray: scale),

¢ Orientation




Five different dimensions In
TNV main visualizatio
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Three different dimensions In
port visualization

¢ (a) Source and
destination
Information Is
categoerized hased on
Destination Info the coordinate

(Verticall axis)):
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Complexity analysis steps

& Analyze the design space
» Separable dimensions of visual units
&
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Complexity ofi visual integration

¢ For each visual frame, we identify the visual patterns in
that frame based on four Gestalt laws: proximity, good
continuation, similarity, and common fate.
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Law of Common Fate
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Visual integration tree

Workspace

(maximum number of
visual integrations)

Visual Visual Visual Visual Visual Visual
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Visual integration tree for TNV
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Complexity analysis steps

& Analyze the design space
» Separable dimensions of visual units

» Analyze the visuall Integration
complexiity,

\/

9 Analy/zerthenwvistalfseareh Complexity




Complexity ofi visual mapping

¢ Readers not only need to remember the mapping
petween data parameters and visual attriuites,
they, alse need to Interpret the value ofi these
visuall attrbutes.

¢ [he mental effert fer suchl Interpretation Is
dRELHER SEUKCE Off extraneouUs cognitve lead.

9 eI each Separanierdiimension;, We: assigira Scoke
01 the complexity et interpreting thevalues of;
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Complexity scores for
Interpreting visuall units

Complexity.
score

5)

Criteria

Very difficult to interpret. There is no legend. A typical reader
has te memaorize the mapping between the value oi the
visual attribute and the value of the corresponding data
parameter

More difficult te interpret. A typical reader needs te frequently/
refier to a legend! te Interpret the value: ofi the visual
attribuites

Semewhat diificult to Interpret. A typical reader Reeds, o) refer
e 2 legend fifem time te) time:

Relatvely: easy terinterpret. A typical reader enly/ REeds; e
refer to) 2 legendieceasionailyz

[EasSy/ e IRterpret. This s 9ased on commen knewledge. There
IS NE NEEENGNMEMBHZE G Elelr tererlegene:




Visual mapping complexity tree

Visual frame
(complexity
score)

Visual unit
(complexity
score
) 4

Dimension Dimension \

(complexity (complexity
N\ score) A N\ score)

Visual unit
(complexity
score)

Dimension
(complexity
score)

Workspace
(complexity
score)

Visual frame

Dimension
(complexity
score)

(complexity
score)

Visual unit
(complexity
score
) 4

Dimension

(complexity

N\ score) /

Dimension
(complexity

D\ score) /




| mapping complexity tree
for TNV
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Complexity analysis steps

& Analyze the design space
» Separable dimensions of visual units

» Analyze the visuall Integration
complexiity,

9 Analyze the visual mapping
complexiiby,

/




Complexity of visual search

¢ Tlarget-distracter difference Is the key to efficient visual search
¢ Four major factors affiect the target-distracter differences




Target-distracter difference
scores for TNV
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Rumint thumbnail overview

] rumint

packet detail
View




Visual integration tree for
Rumint
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Visual mapping tree for Rumint

text rain fall

3 Visual
Frames(9)

Byte
Frequency
4 Visual

Workspace
(1764)

Binary Rain
fall
(25)

Parallel plot
(342)

tw o vertical
axis

(1)

Scattered

Plot
(1026)

Combined
(342)

point
(1)

tw o vertical
axis

(1)




Visual search complexity
metrics for RUM ™%

] rumint

packet detail
view

o
byte presence % *

Color VieHeRE S SIZeNpx) s S CHentation

Target-distracter 0.33333 n/a 0.32169 0
difference scores




Comparison

¢ Rumint has a higher visual
Integration complexity, score than
TNV

¢ RUumint alse has a higher visual
mappIing complexity, score than NV,
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Conclusion and future work

¢ \We have presented a method te analyze the
complexity of infermation visualization design

o [he complexity Is measured In terms of
— Analyze the design space
— Analyze the visuallintegration: complexity/
— Analyzerthe visuaifmapping complexity
— Analyzerthe vistuaif Searchr complexity

9 heyindicatestherameunireifcogniitvenead
InVvelvVedNn CompreReneine e pPaEecHizNr
VistializaenRredesign




Conclusion and future work

& The complexity analysis IS a guick
way/ te review. the visualization
design before any user study: can| be
conducted:

9 \WVerare curenty/ applyinegrane
FEhRIRG IS complexity analysis
methed i theieldsi ol CompPULEN
seallffiy ciplel glalnifeorrrEiiles:




