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SR Eye Tracking

>> Field of research is 100+ years old
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Figure 2.2: First Scanpaths, Source: Buswell, G.T. How people look at pictures. University of
Chicago Press Chicago, 1935 .
“... beams of light used to illuminate

the participants’ eye. The reflections were
captured via mirrors on a celluloid film ...”

>> basically seeing is a sequence of saccades / fixations
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s Eye Tracking Evolution

Experiment of Yarbus

Limbus tracker

Head-mounted Trackers

Opthalmograph

' -

1950s 1970s 2000s

Search Coil in
Contact Lens

Electro-oculography
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s Eye Tracking Evolution

£obiipro

Tobii Pro Glasses

Today

VR
Integration
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s Eye Tracking Evolution

carnea

Pde_
P3v_ T
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Figure 2.11: Four Purkinje Figure 2.12: Positions of the Corneal Reflection (P1) relative to
Reflections the pupil center

[Dissertation G. Rakoczi “Analysis of Eye Movements in the Context of e-Learning”]

Visual Analysis of Human Motion



i My goal for Master / PhD

>> (Gaze data used for

> insights into navigation processes of a VLE

> detect areas where features expected

> usability testing

> Differences of human factors (resp. gaze data)

Human Sensory Perception

* Vision ~ 710%
» Hearing ~20%
- . » Smelling ~ 5%
:Igl//ndows fo ming” + Tasting ~ 4%
al '
(Salvucci, 7999) « Touch/haptic perception  ~1%

Hannes Kaufmann
Virtual Reality




s How we (students) look

. I I I USion Of Com plete ViSion N ‘ EYE TRACKER CHALLENGE WITH MY GIRLFRIEND

= Brain is limited in capacity, works on need-to- “ e
know basis ... eye tracker challenge videos © ‘

= Constant, fast and abrupt repositioning of the eyes
= Only foveal area (~ 2°) is “sharp” = fovealization

= Various vision techniques (pop-out, peripheral,
parafoveal etc.)
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e EYye tracking experiment

1. Arrangement of stimuli
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mean fixation duration g i K ki
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t Sie die nachiolgenden Kommunikationstools zu benutzen
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Eye tracking experiment

Legend

. Farticipant
. Facilitatar

)| Unused chair
=y

= Eye tracker
== Regular Scresn

m Soreen for
Live Manitoring
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Calibration
is not easy
- e.g.
black
pupils,
glasses,
mascara
impair
tracking)

Eye tracking experiment

Figure 4.19:
Screenshot of Tobii Studio, Tobii Inc.

Figure 4.21: Calibration results, Source:

Screenshot of Tobii Studio, Tobii Inc.

Calibration grid, Source:
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Figure 4.20: Tobii’s Track Status, Source:

Screenshot of Tobii Studio, Tobii Inc.
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Figure 4.22:  Verification Grid, Source:

Screenshot of Tobii Studio, Tobii Inc.
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= Gaze-Replay
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Eye tracking experiment

e Tracking Tsthurs (5 2010
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Video: Testvideo Damjan -
Kopfrechnen.avi
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Pacioio  Eye tracking experiment

BeeSwarm Analysis (Video: Fehlersuche_BeeSwarm_edited.mp4)
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e VLE Usabillity - distribution

(a) 3-column Design (b) 2-column Design

Figure 5.29: Heatmap Layers Indicate Learners’ Overall Visual Distribution

High Medium
Priority Priority

"F-shape pattern”

Medium Lower
Priority Priority
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e User interface design

Rapid fire task design (10 seconds, white cross)

2-6 saccades are the most interesting
2 vs. 3 column-layout

(d) Cluster Analysis
BaTUWEL Pl
- & ]

e

=l |

Visual Analysis of Human Motion

16



User interface design
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R Moodle quiz workflow

Visual Analysis of Human Motion

TUWEL » My cou
Navigation +

+ Eye Trcking
¥ Pariipanis

b My rofie setings

Sie s angemeicetain
Eye tracking User l

Sl ien - Teaching Suppot Canter - suppartighuwel kiwien ac 3t

You s oagedin as
Eye tracking User




ogwitecing\/igsUal attention development over time

Time

. Multiple Choice Task Matching Task True/False Task
(in sec)

0,5

>> images pull
attention

>> put text provides

context
>> neraction items ol A==
- the easier to = e TR =
2 =lal
understand the g
less fixations / A
saccades needed — —y |Eea
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Performance groups

Quiz navigation
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(c) Scanpath of a mid-level Learner

0 THchasn ch Linadentat s - THaEned S1as0ont Contel - Buc@u@Romel wten ¢ 3L
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el Influence of ethnicity

Chinese students

>> faster overall overview
>> more focus on visuals (images) = so visual ,reduction” helps

Osterreich USA

Visual Analysis of Human Motion



Bigis) i Gender

After 3.5 seconds

= Hardly any significant differences
* Earlier fixations atop all AOls for females
* Female reading: Lower mean fixation duration

* Female: Higher fixation durations atop navigational items
(higher cognitive load during decision making)

* Go along with Comprehensive information processing e
defined by [Meyer-Levy, 1986] ’
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https://www.yumpu.com/en/document/read/29648360/22-useful-hints-teaching-support-center-der-tu-wien
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Thank you

... for your attention! ©
Any questions?

If olive
oil is
made
from
olives,

Visual Analysis of Human Motion

http://cl.jroo.me/z3/B/k/8/d/a.baa-Very-funny-look-of-baby.jpg

24



	Eye tracking & e-learning:�what and how do students see
	Foliennummer 2
	Foliennummer 3
	Foliennummer 4
	Foliennummer 5
	Foliennummer 6
	Foliennummer 7
	Foliennummer 8
	Foliennummer 9
	Foliennummer 10
	Foliennummer 11
	Foliennummer 12
	Foliennummer 13
	Foliennummer 14
	Foliennummer 15
	Foliennummer 16
	Foliennummer 17
	Foliennummer 18
	Foliennummer 19
	Foliennummer 20
	Foliennummer 21
	Foliennummer 22
	Foliennummer 23
	Foliennummer 24

