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Authors: Kuno Kurzhals and Daniel Weiskopf

Publication: Kurzhals and Weiskopf. (2013) Space-Time Visual
Analytics of Eye-Tracking Data for Dynamic Stimuli. /EEE

Transactions on Visualization and Computer Graphics, 19(12):
2129-2138

™ AVviz

e
%

} 4 e AH

: “h‘,‘f
i

4]




ISeeCube

STC Mode: Preview Vvids

= Static overview e s 1 e
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Extends spatial dimension by a
temporal dimension

Spatio-temporal overview

Visualize gaze points, scanpaths,
and cluster
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Authors: Chia-Kai Yang and Chat Wacharamanotham

Publication: Yang and Wacharamanotham (2018) Alpscarf:
Augmenting Scarf Plots for Exploring Temporal Gaze Patterns.
In Proceedings of the 2018 CHI Conference Extended Abstracts
on Human Factors in Computing Systems, ACM

Tool: https://www.zpac.ch/alpscarf/
https://github.com/chia-kaiyang/alpscarf
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https://www.zpac.ch/alpscarf/
https://github.com/chia-kaiyang/alpscarf

Finding temporal patterns of AOI visits
What are the reading strategies?

Do study participants read the text sequentially or jump to
different sections out of sequence?

How do participants read and re-read individual sections?
With more than 10 AOQIs, visualizations become ineffective
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Alpscart

Mountains
= Conformity of AQOI visits to an expected order ‘
= Symmetrical Mountains
= Peak indicates the middle of such sequence-

conformity behavior Creek

Scarf

Valleys
= Indicate the occurrence of visiting patterns Creek

Valleys

= Horizontal length of the valley corresponds to
the duration of such re-visiting behavior

Creeks
= Additional annotations
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Color scheme
Indicates hierarchical structures of the AOls
Paragraph AQOIs of the same section
Shown as shades of same color
Luminance ordered by paragraph appearance
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Authors: Tanja Blascheck, Markus Schweizer, Fabian Beck, and
Thomas Ertl

Publication: Blascheck et al. (2017) Visual comparison of eye
movement patterns. Computer Graphics Forum, 36(3):87-97

Tool: http://www.rtgct.fbeck.com/
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Compare data from different eye tracking recordings
Find common eye movement patterns
Identify groups of participants sharing the same strategy
Detect outliers
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Sectors. AO'S deplcted Chapter @ Subchapter Page @ Paragraph © Text Other cincoming e outgoing

with unique color \

Sector size: dwell time ——

Transition arcs: thickness
represents transition count

Scarf plots: show the
temporal order of
transitions

transition > oTransition Slider Time Slider
] \ @ Participant 01 | varifocalReader Os -- 7:13m
and time

R Il
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Radial Transition Graph

Chapter @@ Subchapter Page @ Paragraph @0 Text Other © incoming e outgoing

P01 P05 P07 P09 P10
varifocalReader.png varifocalReader.png varifocalReader.png varifocalReader.png varifocalReader.png
7:13m 2:00m 3:24m 3:53m 3:31m

P13 P14 P15
varifocalReader.png varifocalReader.png varifocalReader.png
8:40m 2:58m 7:00m
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Participant 01 | inner
Participant 15 | outer

Inner and outer
sectors: one for
each participant

Sliders: one for
each participant
and combined

Sector size: maximum dwell

ther oincoming e outgoing
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»
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Chapter @ Subchapter Page Paragraph Text/

oTransition Slider @ Time Slider
Participant 01 | inner

Participant 15 | outer
IR AL

Combined varifocalReader

Os - 7:13m
|
1:25m -- 7:00m
I

Os -- 7:13m

time of both participants

Transition arcs:

_color depicts which

participant has
more transitions

Scarf plots: one for
each participant
and combined
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Authors: Tanja Blascheck, Markus John, Kuno Kurzhals,
Steffen Koch, Thomas Ertl

Publication: T. Blascheck et al. (2016) VA2: A visual analytics

approach for evaluating visual analytics applications. /EEE

Transactions on Visualization and Computer Graphics,
22(1): 61-70
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Participant PO1

Think-Aloud O

Chapter
Subchapter
Page
Paragraph
Text
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Extraction of patterns
Discovery of common strategies
Generate and test hypothesis
Multimodal data

Eye movements

Interaction logs

Think-aloud protocolls
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AOI Sequence Chart
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File Mode Window Suchmodus Annotations

Modus:  Hermal

ePoetics

- 0

Chapter

S M|

Subchapter

S EImEd|

Page

=[B!

Paragraph

EEIT]|

g/

Eirleitung

Lyrischer stil

Erinnerung

Epischer stil

Worstellung

Dramatischer Stil

Spannung

Warn Grund
der postischen
Gattungsbegriffs

V1iZ

= Activate word
cloud on chapter

Activate pictogram
on subchapter

Activate bar chart
on page

Unter «Grundbegriffen der Poetik» werden hier die
Begniffe episch Iyrisch, dramatisch und allenfalls tragisch
und komisch verstanden — in einem Sinne jedoch,
der sich von dem bisher ublichen unterscheidet und
gleich zu Beginn erklart werden muf. Der Titel Poetik
bedeutet zwar langst nicht mehr eine praktische Lehre,
die Ungetibte instand setzen soll. regelrechte Gedichte,
Epen und Dramen zu schreiben. Aber die neveren
Schriften, welche unter dem Namen Poetik gehen,
gleichen den Zlteren immerhin darin. daB sie das Wesen
des Lyrischen. Epischen und Dramatischen in bestimmten
Mustern von Gedichten, Epen und Dramen
vollkommen realisiert sehen. Diese Art der Betrachtung
stellt sich dar als Erbe der Antike. In der Antike nimlich
war jede poetische Gattung erst in einer beschrinkten
Zahl von Mustern vertreten. Lyrisch etwa hiel} eine
Dichtung, die nach Anlage, Umfang und zumal in der
Metrik dem entsprach, was die neun Kassischen Ly
Allman, Stesichoros, Alkaios, Sappho, Ibykos.
Simonides, Bacchylides und Pindar geschaffen
hatten. So konnten die anerals Lyriker gelten
lassen, Camll dagegen nicht, weil er andere VersmaBe

wahlte Seit der Antike haben sich aber die Muster untibersehbar

vermehrt. Wenn die Poetik weiterhin allen
Einzelbeispielen gerecht werden will begegnet sie

Select word in word
cloud on chapter

Navigate on
chapter

o O O O O
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Activate visuali-

zations (encode)

\

/ \_Y_J \
Select item in

visualization
(select) I

chapter chgéter

OAc’civate word
cloud on chapter

5/ QActivate pictogram
on subchapter

) M—» t .
~ QActlvate bar chart

J on page

I Select word in word

Scroll through cloud on chapter
layers (navigate)

™ AVviz

Discrete
interactions

Navigate on
Y / chapter
Continuous
interaction
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File Mode Window Suchmodus Annotations
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Einzelbeispielen gerecht werden will begegnet sie

referring to Wallenstein.
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00:00:00 - First, | will activate
all the visualizations.

00:00:10 — Now, | will select
the term Wallenstein in the

o Q Q word cloud.
1 2 3

t

00:00:15 — Next, | will navigate
through the text until I find
the term. Ah, there the book is
referring to Wallenstein.
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Eye tracking

Log files

Think-aloud

™ AVviz
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Participant PO1

> Think-Aloud
Chapter
Subchapter
Page
Paragraph
Text

Discrete

Interaction
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Results — Bottom-up
Explorative approach
Find out which patterns are used

Common strategy
Navigate on higher layer

Switch focus between sub-
chapter and lines of text

™ AVviz
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Results - Top-down
Targeted approach

Find out if VarifocalReader
Is used as intended

Behavior pattern

Encode followed by select
interaction at the beginning

™ AVviz
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Authors: Ayush Kumar, Rudol Netzel, Michael Burch, Daniel
Weiskopf, Klaus Mueller

Publication: Kumar et al. (2018). Visual Multi-Metric Grouping
of Eye-Tracking Data. Journal on Eye Movement Research,

10(5)10:1-17

Tool: http://www3.cs.stonybrook.edu/~aykumar/JEMR2017
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http://www3.cs.stonybrook.edu/~aykumar/JEMR2017/

Algorithmic and visual grouping of participants and eye-tracking metrics
Well-established visualization concepts

Adjacency matrices

Parallel coordinates
Interactions for

Different groupings

Filtering

Application to metro map eye tracking data
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Visual Multi-Metric Grouping of Eye-Tracking Data

Sdy SkewX SkewY KurtX KurtY Fix_Num Fix_Rate Sac_Num Sac_Rate Comp_Time(s) K-Coef ScanpathL(px)
0.005 150 50,000

Dissolving Matrices with their Weights (0 - 1) Polyline Smoothness & Hiding Selected Axis from Parallel Coordinate
- - Smoothness. The current value is 0 [Juser [ scanpath [JNo. of Fix [ Kurtx
[ avgisac [ Fix Rate = Avg Fix L [ Fix Rate [ Kurty
- - Avg Sac [ 'sdx [ No. of I comp
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Comparing Scanpaths by Ordered Adjacency Matrices

= Authors: Student project at Eindhoven University of Technology
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Publication: not yet published
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Task
Develop an interactive visualization tool that is able to

Load scanpath data

Compare the scanpaths using similarity measures
Visualize the result using adjacency matrices
Reorder scanpaths

Allow interactions

™ AVviz
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Comparing Scanpaths by Ordered Adjacency Matrices

14b_Dusseldorf_S2.jpg
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Comparing Scanpaths by Ordered Adjacency Matrices
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Hierarchical clustering
Robinsonian method
Dimensionality reduction

Matrix Reordering Techniques
Spectral method
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Comparing Scanpaths by Ordered Aqj

°
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Similarity Patterns

= Block pattern

= Off-diagonal block pattern
= Line/Star pattern
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Interaction Techniques
Select
Explore
Reconfigure
Encode
Abstract/Elaborate
Filter
Connect

™ AVviz
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