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Semantic Distance
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Etfectiveness of conveying information
Key indication of good icons

Measured by behavior and self-report methods
[cf. Setlur et al., 2014; Warnock et al., 2013]



Complicated cognitive states and difficult to determine
semantic distance by behavioral measures alone.

[cf. Huang et al., 2015]



Use physiological indicators to measure
and analyze cognitive states

Complicated cognitive states and difficult to determine
semantic distance by behavioral measures alone.

[cf. Huang et al., 2015]



Electroencephalogram (EEG)
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| EEG reading

Electroencephalography (EEG) based method



Electroencephalogram (EEG)

A an AP I A g 4
A A A e T
Lol YR sV e Lat T
(U e Y NN PRy ST
L P e A My T2
s [ b S N e W By
B i omm s
ST S S T AN Y i T Ty

| EEG reading

Electroencephalography (EEG) based method

Directly related to cognitive events and states

Used in evaluation and usability testing.
[cf. Chietal., 2014; Lee et al., 2014]



Electroencephalogram (EEG)
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EEG-based method is a potentially powertul

tool for evaluating icons.

Directly related to cognitive events and states

Used in evaluation and usabillity testing.
[cf. Chietal.,, 2014, Lee et al., 2014]



Research Goal

Propose EEG-based method to evaluate
human perception of icons, focus on how
USErs perceive semantic distance of icons.
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Research Question #1

How users perceive semantic distance
between icon and function?
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Research Question #2

How do semantic distance of icons affect
users in different scenarios”
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: 6 functions: Calendar, Crop,
Collection of Keyboard, Menu, Print, Setting

Ilcons

70 icons in gray tone
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[cf. ICONFINDER; FLATICON; Google Images]
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Semantic DiStanCe [ct. Isherwood et al., 2007; Mcdougall et al., 1999]

50 participants (24 females)
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Experiment 1
Function-icon matching

19 participants (11 males), mean age: 21.11



Experiment 1 | Design

Function Name
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Experiment 1 | Design

Ilcon

Match/Mismatch?
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Experiment 1 | Design

Ilcon

Mismaich

Match/Mismatch?

Maitch

Far
Semantic Distance
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Experiment 1 | Design

Ilcon
Match/Mismatch?

Reaction time

—rror Rate
—EG Signal




Experiment 1 | Result
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Experiment 1 | Result

Potential (pV)
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Experiment 1 | Result

Potential (pV)
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Close Icons attract more attention than far
icons In early cognitive stage.
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Experiment 1 | Result

Potential (V)
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Close icon can attract more attention, thereby
shortening reaction time.
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Experiment 1 | Result
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Experiment 1 | Result

Potential (uV)
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Experiment 1 | Result

Potential (uV)
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Semantic distance level is distinguished in
later cognitive stage.
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Experiment 1 | Result

Potential (uV)
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Opposite groups of semantic iIncongruence

reduce error rate.
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Experiment 1 | Result
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Vague semantic iIncongruence increases

error rate.
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Experiment 2
Icon Selection Under Sliding



Experiment 2 | Scenario
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Selecting icon from sliding menu
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Experiment 2 | Design

Target Function
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Experiment 2 | Design

Target Function
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Experiment 2 | Design

Target Function

Target icon?

24



Experiment 2 | Design

Non-Target

Target Function:
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Experiment 2 | Design

Non-Target

Target Function:
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Experiment 2 | Design

Target Function:
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Experiment 2 | Design

Target Function:

Target icon Close, Far
Presenting Speed Slow, Fast
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Experiment 2 | Design

Target Function:

Reaction time
Hit Rate

-G Signal
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Experiment 2 | Result
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Experiment 2 | Result
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Far target icons are easily ignored in fast

speed.
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Experiment 2 | Result
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Experiment 2 | Result
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Close target icons are easily recognized in
fast speed.
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Experiment 2 | Result
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Close target icons are easily updated to
working memory.
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and Of
target icons are important, especially when
searching in fast speed.




Experiment 3
Icon Selection From Grid
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Selecting icon from icon gird
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Experiment 3 | Design

Print
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Experiment 3 | Design

Find and Click ‘Print’ icon
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Surroun||Surroun
ding ding

Surroun
ding

Target icon
Surrounding icon

Grid Size 2x2, 3x3, 4x4

Close, Far
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Surroun
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Reaction time

—rror Rate
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Experiment 3 | Result
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Close icons are good target icons.
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Experiment 3 | Result
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As surrounding icons, close icons
distract participants.
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Experiment 3 | Result

Error Rate (%)

Close/Close Far/Close Close/Far Far/Far
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~ar icons always increase error rate.
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http://www.smartwatchandroid.co p-content/uploads/2Q

1

Make trade-offs between reaction time and

error rate based on screen size of applications.
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Summary
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EEG-based evaluation comp

Self-report Behavior

ements

behavioral measures and sel

-reports.
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EEG-based method is feasible and

oowerful tool -

‘or eva

uating icons.
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Questions?

An EEG-based Approach for Evaluating Graphic
Icons from the Perspective of Semantic Distance

* |dentity perceptual effects of icons

* Provide more refined method for evaluating icons

 Demonstrate how findings from EEG enrich icon
usability testing.

Fu-Yin Cherng | fufu22710@gmail.com

Wen-Chieh Lin | welin@cs.nctu.edu.tw

National Chiao Tung University, Taiwan




