


Capture the story of your eyes
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* Sledovanie pohybu oci
* Neinvazivna metdda

e Zaujem — pozrieme sa tym smerom

 Kam a preco sa pozerame?

 Co ignorujeme a prehliadame?

e Ako sa meni Sirka zrenicky?

* Ako casto mrkame?

* Koncept je jednoduchy, ale procesy a interpretacia je komplexna.



,Eye-mind hypothesis” (Just & Carpenter,
1980)

* "there is no appreciable lag between what is fixated and what is
processed".

* Na o sa pozerame, indikuje Co v tej dobe spracovavame a ako dlho na
to pozerame, indikuje aké velké usilie je na toto spracovanie
potrebné.

Kognitivne

pProcesy




Trocha historie

* Louis Emile Javal (1879)

* Mikrofdn na zavretom viecku pokusnej osoby

* Ked osoba citala (druhym otvorenym okom),
mikrofén nahraval zvuk rohovky druhého oka

 Edmund Delabarre (1898)

* Plastovy klobucik s otvorom na zrenicku na
oko (svoje)

* Klobucik pripojeny k packe, ktora kreslila
horizontalne Ciary, pocas toho ako sa oko pri
Citani hybalo




Ako to celé funguje?

Optical tracking of corneal reflections

Near-infrared technology along with a
high-resolution camera to track the
movement of the eyes

* pupil center corneal reflection
(PCCR)

Near-infrared light is directed towards
the center of the eyes (pupil), causing
visible reflections in the cornea (outer-
most optical element of the eye). These
reflections are tracked by a camera.

Stavba oka
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* Kamery

e |nfraCervené
svetlo
(paprsek)

— odraz od
rohovky a
pozicia zrenicky

The eye tracker incorparates Microprojectors Image sensors register
mear-infrared microprojectons, create reflection the image of the wser, the
optical sensors and image pattems on the eyes user'’s eyes, and the
progessing. projection patterms, in

real time.

4 Image processing
is used to find fieatures of
the wser, the eyes and

projection pattems.

Mathematical models are
used to exactly calculate
the eyes’ position and
the gaze point.




Dominantné oko




Pristroje

A) ,remote/desktop/stationary”




Pristroje

B) ,mobile” (bryle)

https://www.youtube.com/watch?v=NyhF
9Q4F568



https://www.youtube.com/watch?v=NyhF9Q4F568
https://www.youtube.com/watch?v=NyhF9Q4F568
https://www.youtube.com/watch?v=NyhF9Q4F568

Reading research

Why Study Eye Movements During Reading?

“On the outside, the reader has rotated his eyes only a
few millimeters... But on the inside. there has been a
rapid succession of intricate events. Clearly, this
succession could only be the product of a complex
information processing system... It contains
components that are asked to perform amazing feats
with amazing rapidity, and precisely in concert.”

-Gough (1972, p. 341, One Second of Reading)



Pohyby oCi pocas cCitania
 Fixacie x Sakady x Regresie

* Fixacie
* 50-800 ms trvanie, vacsinou ale 225 ms
* Fixujeme cca 85 % plnovyznamovych a 35 % neplnovyznamovych slov
* Rozsah 15 pismen = a 3-4 pismena &

Sakady
* 25-50 ms trvanie
* Rozsah 8 pismen
* 10 % regresie — pohyby spat

-----

Cl'mJ'e text zlozitejsi/Citatel' menej zdatny — fixacie su dlhsie a Castejsie, sakady

’

kratsie, a viac regresii



Fixacie a sakady

' Regression Path Duration
Saccade Regression

Y
Tk&/ kiioht attacked the w
| 3 /

Fixation First-Fixation First-Pass  Total Time

“on his donkey.

(ProsWrite, 2013)



Jednoduchy model

* Slovo fixujeme zrakom pokym
ho spracujeme
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Jednoduchy model

* Fixujeme cca 85 % plnovyznamovych a 35 % neplnovyznamovych slov
* NezvycCajné slova fixujeme dlhsie nez zname
* Ocakavané slova vo vete fixujeme po kratsi cas

* Slovo, ktoré nasleduje po nezvyc¢ajnom/neznamom slove fixujeme
dlhsSiu dobu, ako keby nasledovalo po znamom slove

* Niektoré slova uplne vynechavame (ich fixaciu)

Jednoduchy model nevysvetluje vynechavanie slov a €as fixacii



E-Z Reader model (Reichle et al. 1998)

e 2 komponenty

* Frekvencia/zloZitost (F)
fixovaného slova

* Lexikalny rozmer
(ortograficky vzor +
sémantika) - podnet na
presun k dalsSiemu slovu

time (ms)

casy

preview Lime

word & processing difficulty

dafTicuild

eyes fixate word a1
focus of sfeniion on word sl

lexical access of word &

familianty check on word »



Parafovealne spracc

* Fovea = zIta skvrna = miesto na
ocnej sietnici, kde je najvacsia
hustota Capikov a teda aj
najostrejsie videnie




Parafovealne spracovanie

* Cas medzi lexikalnym spracovanim a nasledujicou sakadou tzv.
parafovealne spracovanie uz dalSieho slova

. fization point

Around the fixation point only ﬁ:xl.n’ to five letters are seen with 100% acuity.
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Forma textu a citanie

e https://www.youtube.com/watch?v=TwNNij89qro
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AKy je vystup z eye-tracking pristrojov?

A) Gaze plot/ Visual path
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N. van den Bogert et al / Teaching and Teacher Education 37 (2014) 208—-216

B) Heat map

Fig. 3. A visual presentation of how novice and experienced teachers distribute their visual attention across the classroom.



C) Areas of Interest - AOls

Fig. 1. Example of pupils marked as Areas of Interest.



Vyuzitie eye-trackingu

» Technické vedy: Ako sa lisia vizudlne stratégie

pilotov expertov a ako novadcikov?

* Medicina: Ako sa medici ucia zavadzat katéter?

* Marketing a design vyrobkov: Ako sa zakaznici v
obchode rozhoduju pri nakupe produktov? Aky

obal ich zaujme?




* Design web stranok: Aké zmeny vykonat,

aby boli uzivatelsky prijemné?

* Psycholdgia: Ako sa lisi percepcia textu u
roznych vekovych skupin?

» Specialna pedagogika: Skord diagnostika

deti s poruchami autistického spektra.

* Kartografia: Ako upravovat mapy?




Vyuzitie v pedagogike

e Vyskum pozornosti (Kingstone & Risko,
2010; Roebers, Schmid & Roderer, 2009)
 Ktoré faktory zvySuju/znizuju pozornost Ziakov v
triede?

* Profesné videnie ucitelov (e.g. van den
Bogert et al., 2014; van den Bogert, 2015;

Wolff et al., 2016)

* Mobile eye tracking technologies enable the
researchers to investigate teachers’ visual
attention and his or her point of view in the act
of teaching, thus giving us a glimpse of
teachers’ professional vision in action (Cortina

et al., 2015)




* Vyskum procesov v triede (Dillenbourg & Raca, 2014;

Bogert et al., 2014

» Ktoré deti sa ako zapajaju? Ako prebieha ocny kontakt medzi

Ziakmi a ucCitelom?

» Ako je v triede distribuovana pozornost ucitela medzi Ziakov?

* Vyucba cudzich jazykov (Godfroid, Boers & Housen,
2013; Roderer & Roebers, 2014; Okoso, Kunze & Kise,

2014)

» Ako funguje striedanie jazykovych kédov?

e Virtualne vyukové prostredie (napr.
Elf) (Sharma et al., 2013; San Diego &
McAndrew)

* Aké su uCebné stratégie Ziakov vo
virtualnom prostredi?

Fixations

Mouse click location

Saccades

.......




Experimental Humanities lab:
Welcome!
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Dakujem vam za
pozornost



