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1 Motivation

« Big amounts of (complex) data, bigger
proportions of uncertain data

« Coordinated Multiple Views (CMV) are the
perfect exploration environment for complex
data

Research objective:

« Analysis of methods to effectively, efficiently
and satisfying visualize uncertainty in CMV

- Integrated uncertainty vs. additional
uncertainty view
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2 State of the Art
2.1 CMV

Definition:

« A CMV is a “specific exploratory visualization
technique that enables the user to explore their
data” (Roberts, J. C., 2007)

— To visualize complex data

— Different visualization forms show different
perspectives of the data

— Interaction allows the user to adopt the
visualization

9
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2 State of the Art
2.1 Uncertainty Visualization

Definition uncertainty:

« “The difference between a real geographic
phenomenon and the user’s understanding of the
geographic phenomenon” (Longley, P. A. et al. 2005).

— Often also denoted as ,data quality"
« Originates from data acquisition, transformation or
visualization process
Definition uncertainty visualization:

»1he process to display data together with assisting
uncertainty information in order to aid the user in data
analysis and decision making™ (Pang, A. T., 1996).
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3 Implementation

Case study:
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3 Implementation

Uncertainty integrated (3 views)
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3 Implementation

Additional Uncertainty view (4 views)

The Berezina river crossing - 26.-29. November 1812
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4 Evaluation
4.1 Experiment

Hypothesis:

« 3 views (integrated uncertainty) better
— Less cognitive load
— Different visualizations of uncertainty

« But:
— More complex
— Takes more time to understand in the beginning
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4 Evaluation
4.1 Experiment

Experiment settings
« Think-aloud protocol
« Video recording
« Screen logging

Test users
« 2 equal control groups

 each 8 test users (16 in total)
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4 Evaluation
4.1 Experiment

Test procedure

« Introduction

— Introduction script with information

— 3 test questions to pratice think-aloud
 Test

— 7 main questions

— 2 sub-questions
 Feedback:

— Questionnaire about user satisfaction

20.01.2015 12 von 17



TECHNISCHE
@ UNIVERSITAT
DRESDEN

CMV1 CMV2
. ¢ <l al o]l ] 2] 2] 8| « sl e Bl ] %%
S ) o] <] S S 3 ° S S
N | 8| & 82 828|388 8|2/ 2|8 ¢
% T T T T T T I I

4.2 Results

Effectiveness

Wrong answers: 10,7% 8,9%
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4.2 Results

Effectiveness

Wrong answers: 10,7% 3,0%
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4 Evaluation

4.2 Results Efficiency
without extra uncertainty view
325 369,5 395
I |
323 533
with extra uncertainty view
294,25 346,5 384,25
I I I |
181 403
0 100 200 300 400 500 s

3 views: @ 332,5s
4 views: @ 281,5s

- Hypothesis refuted, 4 views more effective and efficient
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4 Evaluation
4.2 Results

Mouse Interaction Density Map

a) b)

activtes per piel
O 14 58 512 136 170

a) uncertainty integrated b) extra uncertainty view
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5 Discussion

Summary
« Additional uncertainty view more effective and
efficient

« Integrated uncertainty confuses user

Further research
« Higher number of test persons
« Different case study dataset(s)
« Different uncertainty visualization methods
« 3 views vs. 4 views
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