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See: http://www.asleyetracking.com/Site/



http://www.asleyetracking.com/Site/
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See: http://www.arringtonresearch.com/headmountframe.html

/‘| l"h. custom modules


http://www.arringtonresearch.com/headmountframe.html
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FESLEE . L BRI FRFFEEMHAN RS L. RFEE%50/200Hz
See: http://www.smivision.com/en/gaze-and-eye-tracking-systems/products/evye-
tracking-hmd-upgrade.html
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http://www.smivision.com/en/gaze-and-eye-tracking-systems/products/eye-tracking-hmd-upgrade.html

EyeLink Il

Key Features

* 500 Hz binocular eye monitoring

* .5% average accuracy

* Access eye position data with 3.0 msec delay

* 0.01°" EMS resolution

* High quality computer based or scene camera eye tracking
* Fast and simple participant setup, calibration, and validation

See: http://www.evelinkinfo.com/evyelinkll.html
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http://www.eyelinkinfo.com/eyelinkII.html
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ASL eye-5

A bR ERE, L+ RGk76g, M TIE13070 8, AR W75

KFEF: 25/30Hz

See:
http://www.asleyetracking.com/Site/Products/MobileEye5Glasses/tabid/330/Default.aspx



http://www.asleyetracking.com/Site/Products/MobileEye5Glasses/tabid/330/Default.aspx
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KR 120Hz
See: http://www.asleyetracking.com/Site/Products/MobileEye5Glasses/tabid/330/Default.aspx



http://www.asleyetracking.com/Site/Products/MobileEye5Glasses/tabid/330/Default.aspx
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Tobii

KFEZ . 50/100Hz
See: http://www.tobiipro.com/product-listing /tobii-pro-glasses-2/



http://www.tobiipro.com/product-listing/tobii-pro-glasses-2/
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ASL Eye-track 7

KAEZ: 120/240Hz

See:
http://www.asleyetracking.com/Site/Products/EYETRAC7Series/RemoteDesktop/
HighSpeed/tabid/67/Default.aspx

A\


http://www.asleyetracking.com/Site/Products/EYETRAC7Series/RemoteDesktop/HighSpeed/tabid/67/Default.aspx
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Tobii TX300

[

KFEF: 300Hz
See: http://www.tobiipro.com/product-listing /tobii-pro-tx300/



http://www.tobiipro.com/product-listing/tobii-pro-tx300/
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Tobii Pro Spectrum

KFEHR: 1200Hz
See: https://www.tobiipro.com/product-listing/tobii-pro-spectrum/#Features

A\



SMI iview X red500

KFEF: 500Hz
See: http://www.smivision.com/en/gaze-and-eye-tracking-systems/products/red250-red-

500.html
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http://www.smivision.com/en/gaze-and-eye-tracking-systems/products/red250-red-500.html

Eyelink 1000 plus

KREF . 500Hz, B IR HR 4

See: http://www.evelinkinfo.com/camup remote 1000plus.html



http://www.eyelinkinfo.com/camup_remote_1000plus.html
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* Eyelink Portable Duo _ v
— 500Hz-2000Hz
— 15-17~] screen
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Cambridge Research Systems Hg‘ ﬁﬂ M k }jﬂu EJ

A\

Ideal for cculomotor research */K
Low noise, drift free measurements o
Better than 0.25° at 250Hz ;{‘

Stereo option: contact CRS for details

First paper featuring HS-VET presented at
International Strabismological Association,
February 2006, Brazil.

Guide Price: £12750 R0 GR0E L LS
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Arrington

HeadLock™ Uitra Precision Head Positioner ™ Remote /i Desk Mounted

7%
N

Stable
Comfortable
Prices
90 Hz systems
Item MCUS02 Monocular 90 Hz $5998
Item BCUS02 Binocular 90 Hz $8998
220 Hz systems
Prices ltem MCUO02 Monocular 220 Hz $7998
90 Hz systems item BCUOD2 Binocular 220 Hz $12,498
Item MHUS03 Monocular 90 Hz $7.998 400 Hz systems
ltem BHUS03 Binocular 90 Hz $10.998 ltem MCU400 Monocular 400Hz $9,998
220 Hz systems Item BCU400 Binocular 400Hz $15.,498
Item MHUO3 Monocular 220 Hz $9,998 _— o R LR e N
MmBHUGY binocolar Souke sisdse: | Wb varom eicamers sve dubnon svatanie Hom
400 Hz systems distance required when ordering
Item MHU400 Monocular 400 Hz $12.498
Item BHU400 Binocular 400Hz $17,998
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Eyel_|nk 1000 pIUS

KK 1000Hz, 5 2000Hz
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Yarbus, A. L. (1967). Eye Movements and Vision. New York: \ 74

Plenum Press. ]

2
Young, L., & Sheena, D. (1975). Survey of eye movement R
recording methods. Behavior Research Methods & #t
Instrumentation, 7(5), 397-429. #t

Rayner, K. (1998). Eye movements in reading and
Information processing: 20 years of research. Psychological
Bulletin, 124(3), 372-422.

Duchowski. (2007). Eye tracking methodology: Theory and
practice
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vertical
Position

OC Amplifier

HR H 10 557k
Hotizontol
,> Position

DC Amplifier

There is no appreciable lag between what is fixated and what is processed" (Just
& Carpenter, 1980).
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Diefendorf &Dodge, 1908
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Buswell, 1935

IR B AR

Yarbus, 1967



It used the corneal refiex,
which was superimposed,
via the penscope, onto the
scene ahead taken through
the upper lens.

(From E L Willlams, 1968)
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Purkinje images are reflections of objects from the structure of
the eye. They are also known as Purkinje reflexes and as Purkinje-
Sanson images. At least four Purkinje images are usually visible.

L ’y{ The first Purkinje image (P1) is the reflection from the outer i
3 .; surface of the cornea. The second Purkinje image (P2) is the ‘g
= 3 )= reflection from the inner surface of the cornea. The third

"% ;‘ * Purkinje image (P3) is the reflection from the outer (anterior)

<z % Py surface of the lens. The fourth Purkinje image (P4) is the
A 5 g reflection from the inner (posterior) surface of the lens. Unlike

E ﬂ ,fv the others, P4 is an inverted image.
3 i

= F . o

Infrared / near-infrared: Infrared / near-infrared:  Visible light: center of
bright pupil. dark pupil and corneal iris (red), corneal
reflection. reflection (green), and

output vector (blue).

e LE & T L


https://en.wikipedia.org/wiki/Reflection_(physics)
https://en.wikipedia.org/wiki/Human_eye
https://en.wikipedia.org/wiki/Cornea
https://en.wikipedia.org/wiki/Lens_(anatomy)
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Eyelink Il
Monitor &

Keyboard

Eyelink Host PC Display

Computer

Analog Outputs

E rimental
Digital Inputs par e

Applications

EyelLink API
Library

or Video

Headband
Cable

Z 3 UPAI R «

Figure 1-1: Typical EyeLink Il System Configuration
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10" Monitor Screen

Markers aligned top and bottom

rE MAPKERSIETHERNETIHEADBAND

B ——— \

Figure 1-2 EyeLink Il PCI Card Connectors
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Upper Clamp

| // Head Camera

e AT

A _—Eye Camera

B =[] quUl]PAT «

Camera Handle

Figure 3-2: Parts of the EyeLink Headband




No Windows

Computers Display No
wWindows
Some
Windows
Host
0K
Avoid
Lights
No Windows

Figure 1-1: Suggested EyeLink Il System Layout
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{(v¥)» THEEYETRIBE PIIARE  O6VS  PRESS  BLOG  ABOUT  CONTACTUS m

HELLO WORLD

Affurdahle eye trackmg i fmally here

Making eye tracking avq bie for ,n >t| driving
force l ehind every h|n.; do \ h lie t the true
potential can r.vnl‘y k »>.=.rh d once this '.o.'rxnc:n!(:»gv has
become widely available.

Qur small device represents a major bre -(Uhl ough in eye

acking. | !ic: world's smallest ey« X
use USB 3.0 and the only alternativ
price point of §1 Cl'.L

The first batch ships in time for the Holiday Season 2013,
Limited quantities. Pre-order today!

2 ¥ aqu1 A7 «

EL g R BE99 & 7T

% HiFacebookjiE
[]0culusVR20164F- U5 It
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Physical.ini
— specifies the physical distance of the four edges of the
presentation surface to the center of the
e screenscreen_phys _coords =-188.0, 146.0, 188.0, -146.0

— specifies the distance to the top and bottom of the
display surface from the participant’s eye, respectively.
e screen_distance = 600 660

B e v e s B«
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— Eyelink

* EB, DV
— Tobii

e Tobii pro studio( —&—)
— SMI

* Experiment center, Begaze




=<2 EyelLink Experiment Builder ¥ 1.1.0.100 Beta [Simple] -2
File Edit Yiew Expetiment Help

DEPBR@ 6 | oaxDa@E kP2 | «» |[Qaa@mE

T - ||| <eerert BL0CK

IFXIEIIGIOCIEIC

+ + + + + START + + + +

E N | R
fi;; START -]

+-_| DISPLAY_SCREEN

3 DISPLAY_SCREEN

@ TIMER + ¥ + + + [— + + + + +
@ EL_BUTTON

KEYBOARD
T EL_CAMERA_SETUP

:“".::" + + +

+ + +
—3i sTaRT

). T NCCnNABE TEO SRR

Experirmernt I Components I Devices I

Properties | X | + + + N + "

Property Yalug
| abel TRIAL -
Ohject Type [Saguence
[ + + + + + +

Titne

Record - -

~ Mote

| + + + + + +
Connestions _________ ]|

- Connected From + ¥ + + + +

EL_CAMERA_SETUP

~ Connects To

Simple | »r BLOCK
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o\EyeLink Data Viewer =

File Edit Analysis Window Help

=]

~e\Inspector

@Datal o Preferencesl

4 ~Untited.evs
ER:
o @B Triak 1
L Trial 2
oo a3
_] Interest Area Templates

<G> Fixation: 8ms
& Saccade: 472ms
< Fixation: 528ms
& saccade: 664ms
< Fixation: 684ms
(& saccade: 1128ms
(<GP Fixation: 1160ms
D Saccade: 1404ms
<G Fixation: 1416ms
(& Saccade: 1658ms
<G Fixation: 1692ms
:@: Saccade: 1830ms
<G> Fixation: 1900ms
&P Saccade: 2112ms
[<CP Fixation: 2148ms
< saccade: 2656ms

Feld Velue
Label: Trial: 1
Index: 1
Recording File: picture,edf
Start Time: 62797388 ms
End Time: (2817622 ms
Duration: 20234 ms

2} Startl 228 Evelink Data Yiewer I 3:14PM
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» HIEHL AT
— UMASS eye tracker (|5 132)
— EyeMap( 54 3E)
— Python (Pygaze; Pylink; PsychOPy%j‘)
— Matlab/E-prime
— Presentation
— Ogama
— Opensesame



/J‘ fa

o Nizy X WREER A7
— EB, DV, Tobii pro, EC, Eye tracker, Matlab, E-
prime, Pygaze, Gazealyze, Ogama, OpenSesame,
EMDAT et al.

—INEH R, (32558
o REHFE: EB, DV (5FXSEyelink/™ i)




