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Motivation

Context

General

Figure 2: A reflection of how often a domain has been
researched based on 40 research papers reviewed by

by Smith et al. Copyright © 2019 Informa UK Limited [1] Smith et al. Copyright © 2019 Informa UK Limited [1]

Figure 1 Domains of uncertainty visualization research
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Literature Review M ¥ @ @

A 18 papers
i Written between 1992 to 201425 years)

i Retrieved from ScienceDirect, Google scholarmendeley and Google search
i Compared uncertainty visualization techniques theoretically or empirically

A Recommendedtechniques
i Coincident approach
i Static methods
i Intrinsic color value

i EXxtrinsic texture overlay
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Coincidentersus adjacerdgthods TUNH © @

A Kinkeldey et al. 27 and Viard 5 recommended coincident approach

because It:

U Saves timefor data and uncertainty exploration
U Suitable for complex tasks ( decision making with risk maps and uncertainty)
U Suitable for retrieval of data and uncertainty concurrently

U Minimizes usercognitive burden
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Static versus dynamic methodsnm @ @ @

A Based onsix papersu-g, five recommended static whereas only two
favoured dynamic.

Recommended Approach

M Static Dynamic

A Dynamic described asannoying, inefficient, complicated etc.
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Intrinsic techniques TLUT B ©@ @

A Based onl13 papergs-s 1020, focus and color value were recommended five
times, transparency thrice and saturation twice

A Fuzziness andfocuswere unsuitable for data sets with small areas or great
variations according to Kunz et al. p1

Recommended Techniques

M Color value M Focus M Transparency M Color saturation

8 V" Effects of Uncertainty Visualization on Decision Making and User Confidence: An Empirical Study
|



IT<

Extrinsic techniques M © @

A Based onfive papers .111518219glyphs were recommended thrice, texture
twice and grid overlay once

A According to Kunz et al. glyphs are unsuitable for data with great
variation i

Recommended Techniques

B Glyphs W Texture Overlay Grid Overlay
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Studymethodology TUT B © @

AMaps creation 8 Adobe illustrator
siGy | AQuestionnaire & Google forms
creation A Open ended, multiple choices, ranking
\/ APreliminary & 9 respondents )
AMain & 53 respondents
A User information
Userstudyl A& Flood risk and uncertainty
A Decision making and confidence measure )

Fischer exact test, Mann Whitney u-test

AQuantitative - Pearson's Chisquare for independence, J
AQualitative & User opinions
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A Paper 1:Evaluating the impact of visualization of wildfire hazard upon decision
making under uncertainty [19] s

-
i Decisionmaking to stay or leave under uncertainty 3
t Choiceof representation makes little — ;
difference to performance if subjects are allowed = . '
the time and focus - ’ \
i With time pressure color hue performed best

Your house is located in the

>80 to 100%

burn likelihood z

f. Text

A Conference paper 2 HOW does the Vlsuallzatlon Figure 3: S)Z.(’e;xp::i.mental stimuli types for representing uncertainty in
. ] oo ] . impact of fire on house location by Cheong et al. Copyright © 2019
of uncertainty influence decision making with

Informa UK Limited [19]
hazard prediction maps? [22]
i Decisions for house locations for purchase influenced by uncertainty focus,texture,color value)
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A Improvements basedon preliminary study results
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Section 1 User information mE © @

A User group

i 21 to 46 yearsmean age of 28.08, standard deviation of 4.02
i Divided into experts and novices based on profession

A 25 Experts- Geospatial science, statistics, disaster management etc.

A 28 Novicesd Sports, law, accounting, communication etc.

A Previous experiencewith uncertainty visualization

i 13out of 53

A Previous encounter with floods

u 28out of 53
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Section 8 Floodriskanduncertanity  Tum g8 @
visualization

AExpert s v e ingemnprstationo of cedagnty by texture overlay

INTERPRETATION OF CERTAINTY INTERPRETATION OF CERTAINTY
VISUALIZED BY TEXTURE (EXPERTS) VISUALIZED BY TEXTURE (NOVICES)

8%

B CORRECT ®INCORRECT B CORRECT MINCORRECT

u Null hypothesis. The event of being an expert/novice is independent of interpreting
certainty represented by texture correctly/incorrectly

i Fischer exact testp-value of 0.6717 > 0.05 alpha
i Difference statistically insignificant
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AExpert s v e ingenprstationo of cedagnty @y color value

INTERPRETATION OF CERTAINTY INTERPRETATION OF CERTAINTY
VISUALIZED BY COLOR VALUE VISUALIZED BY COLOR VALUE
(EXPERTS) (NOVICES)

4%
8%

96%
92%

B CORRECT m INCORRECT M CORRECT mINCORRECT

u Null hypothesis. The event of being an expert/novice is independent of interpreting
certainty represented by color value correctly/incorrectly

i Fischer exact testp-value of 0.5966 > 0.05 alpha
i Difference statistically insignificant
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A Comparison of texture overlay and color value interpretation

USERS' INTERPRETATION OF CERTAINTY USERS' INTERPRETATION OF CERTAINTY
REPRESENTED BY TEXTURE REPRESENTED BY COLOR VALUE

11% 6%

H Correct M Incorrect M Correct W Incorrect

u Null hypothesis. The interpretation of certainty correctly/incorrectly is independent of
whether certainty is represented by texture overlay or color value

i Fischer exact testp-value of 0.16377 > 0.05 alpha
i Difference statistically insignificant
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A User®experienceversusinexperience in certainty visualization

INTERPRETATION OF CERTAINTY BY INTERPRETATION OF CERTAINTY BY
RESPONDENTS WITH EXPERIENCE IN RESPONDENTS WITHOUT EXPERIENCE
CERTAINTY VISUALIZATION IN CERTAINTY VISUALIZATION

m CORRECT ® INCORRECT B CORRECT M INCORRECT

u Null hypothesis. Interpretation of certainty represented by color value and texture is
iIndependent of a person’s previous experience with certainty visualization

i Fischer exact testp-value of 0.6670 > 0.05 alpha
i Difference statistically insignificant
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A General reading and interpretation of flood risk and certainty ( whole of
section 2

CORRECTLY ANSWERED SECTION 2 CORRECTLY ANSWERED SECTION 2
(EXPERTS) (NOVICES)

B CORRECT ® INCORRECT B CORRECT m INCORRECT

u Null hypothesis. Reading and interpreting of flood risk maps and certainty
iInformation (represented by words, texture and color value) is independent of
whether a person is a geography expert/novice.

i Pearson's Chisquare testp-value of 0.7062 > 0.05 alpha
i Difference statistically insignificant
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Section 8 Decisiomakingnd confidencellTl B © @
measures

A Decision making without provision of certainty information

DECISIONS TO STAY OR LEAVE BASED ON FLOOD RISK ZONES
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38

40
35
30
25

20
15 12

10

9]
(=]

NUMBER OF RESPONDENTS

LOW MEDIUM HIGH
FLOODRISK ZONES

B STAY mLEAVE

|
19 & Effects of Uncertainty Visualization on Decision Making and User Confidence: An Empirical Study



M © @

IT<

A Decision making with provision of certainty information (medium risk zone)
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Inclusion of certainty caused changes in decisions in all the risk zones
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A Confidence levels between respondents whahanged versus those who
maintained decisions given certainty information

i Difference statistically insignificant except in low risk zone with 75 -100% certainty

i A Mann Whitney U test p-value of 0.0455 < 0.05 threshold

i Respondents whochanged decisions had higher confidencethan those who maintained
their decisions.
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