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EyeLink Eye-Tracking
Publications Library

All EyeLink Publications

All 10,000+ peer-reviewed EyelLink research publications up until 20217 (with some early 2022s) are listed below by year. You can
search the publications library using keywords such as Visual Search, Smooth Pursuit, Parkinson's, ete. You can also search for
individual author names. Eye-tracking studies grouped by research area can be found on the solutions pages. If we missed any

EyeLink eye-tracking papers, please email us!
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Floor van den Berg, Jelle Brouwer; Thormas B Tienkamp; Josje Verha:

Merel KejzerFloor van den Berg

Language entropy relates to behavioral and pupil indices of executive control in young adult bilinguals =TS
I Frontiers in Psyeholagy, vol. 13, pp. 1-17, 2022,

Abstract | BibTeX

Yueyuan Zheng; Xinchen Ye; Janet H, Hsiao

Does adding video and subti

< 10 an audio lesson facilitate its comprehension?
ir: Learning and Instruction, vol. 77, pp. 101542, 2022
Abstraet | Links | BiETeX

Aspen H. Yoo, Alfredo Bolafios, Grace E. Hallenbeck; Masin Rahmati Thermas C. Sprague; Clayton E. Curtis
Behavioral prioritization enhances working memory precision and neural population gain [EEEER

I Journal of Cognitive Neuroseience, vol. 34, no. 2, pp. 365
Abstract | Links | BibTeX

https://www.sr-research.com/full-publications-list/
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Inside the Portable Duo:
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Camera IR Torch

EyeLink Portable Duo Eye Tracker,
Showing Internal Camera Lens and llluminator
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- Sample (timestamp, eye position data in gaze, Pupil size)

 Eye movement events (Fixation, Saccade, Blink)
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TA1REyeLink Data File (.EDF)

« Sample
Each sample may contain several

data field, including: X Y Pupil Size
9415919 9000 4368 || 8320 || 127.0
9415920 0081 4358 || 8330 || 127.0
9415921 9068 4349 || 8330 || 127.0
. , 9415922 9056 4346 || 8320 || 127.0
*eye pOSItIOﬂ data in gaze, HREF, 9415923 0054 4349 || 8310 | 1270
9415924 9057 4352 || 8200 || 127.0
or RAW data, monocular or 9415925 0059 4358 || 8280 || 127.0
binocular ou13027 so7s 4395 || 8290 || 1270
» Pupil size, monocular or geast aonr 2411 || 200 || 1270
binocular o13031 0107 4409 || 8260 | 1270

Sample Rate

Eajeal o e




EYELINK




EYELINK

ARFNEBIEN[T: IBf#ESample and Eye movement events

- Sample (timestamp, eye position data in gaze, Pupil size)

 The EyelLink On-Line Parser (analyzes eye position data into
meaningful events and states)
« DataViewer Event Reparsing

* Eye movement events (Fixation, Saccade, Blink)
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TA1REyelLink Data File (.EDF)

¢ EyeLink On'Line Parser 89416280 913.7 466.6 661. 0 127.0 ...
] . EFIX R 89415915 89416280 366 Elker 454. 3 i
The eye movement events In EyeLInk 222(1:(6:221 89416298114.1 468. 0 661. 0 127.0
data files are generated by the Host s o158 401 g0 1210
Software's on-line parser in real-time malese oz 403 eLO 1m0
during recording, based on an internal 80416286 9235 4672 6640  127.0
heuristic saccade detector that uses a S o o .
velocity- and acceleration-based ~ B
saccade detection method. 89416291 956. 1 441.2 671.0 127. 0
89416292 961. 8 433.0 672.0 127.0
Eye movement events record eye milomd  Gws  as om0 imo
position changes identified by the sace o 4047  eeno 1210
EyelLink tracker's on-line parser, such Al e 89 60 1210
as blinks, 8941629 975.9 396. 2 659. 0 12720 ...
ESACC R| 89416281 89416299 19 914.1 468. 0 978
396. 2 1. 50 137

=

SFIX R | 89416300 < Efl‘i B
89416300 973. 4 396. 0 659. 0 127 o
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Three thresholds are used for saccade detection: motion, velocity, and
acceleration. The values of these are in degrees, degrees/sec, and degrees/sec?

respectively.

recording parse_type = GAZE recording_parse_type = GAZE
saccade_velocity_threshold = 30 saccade_velocity_threshold = 22
saccade acceleration threshold = 8000 saccade_acceleration_threshold = 3800
saccade motion threshold = 0.1 saccade_motion_threshold = 0.0
saccade_pursuit_fixup = 60 saccade_pursuit_fixup = 60

fixation_update_interval = O fixation_update_interval = 0O
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. Blink

A blink is defined as a period of saccade-detector activity with the pupil data
missing for three or more samples in a sequence.

A fixation event is defined as any period that is not a blink or saccade.

 Note

A detailed discussion of the online event parsing algorithm can be found in
section "4. Data Files" of the EyeLink Il or EyeLink 1000/1000 Plus/Portable
Duo User Manual.
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EDF Acess API

 Data Viewer

r

&

eOd

ee xBb

nspector ( Memory Usage 1% )

Do @B O M il mid reried v

@ Data  §ff Preferences

“Untitled. evs ~
B
Trial: 2
Trial: 3
Trial: 4
Trial: 5
Trial: 6
Trial: 7 v
1: Fixation: 7 ms A
1: Saccade: 270 ms
1: Fixation: 290 ms
1: Saccade: 656 ms
1: Fixstion: s
1: Saccade: 843 ms
F [ br: Trial: 1: Fization: 865 ms
I 1: Saccade: 1168 ms
1: Fixation: 1211 ms
1: Saccade: 1463 ms
1: Fixation: 1482 ms
ID, br: Trial: 1: Saccade: 1854 ms
[9> br: Trial: 1: Fixation: 1877 ms
L D) br: Trial: 1: Saccade: 2393 ms
I [ br: Trial: 1: Fixation: 2413 ms
[, br: Trial: 1: Saccade: 2926 ms v
Field Value
Label frrial: 1 ~
Index )y
Recording File x.odf
Recording Start Time: [89415625 ms
[Recording End Time [89423712 ms
Recording Duration B0S7 ns
Sampling Rate: 1000
Interest Period Label Full Trial Interest Period
Interest Period Start 0 ms
Interest Period End: [B087 ms
Interest Period Start Ma
Interest Period End Mate
Reaction Time: 087 ms
RT Event Index =)
RT Event Type o_MATCH
RT Definition Label
lApply Coloring to Visibl [m]
Color
lumber Samples Bos?
Number Fixations 0

@ koo

Qe

2B e 690 B ®

& Eyelink Data Viewer Version (64 bit) 4.2.1 - ~Untitled.evs (C:\Users\BIGSMO~1\AppData\Local\Temp\~ELDV8731710121245531222.tmp.dir\~ELDV8731710121245531222.tmp.dir) — o m
File Edit Analysis Window Help

T2 Trial View b - br: Triak 1 (@ [

ev Trial Data Spatially with Inage Overlay 199.00, 76.00
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EDF Acess API
. EDF2ASC o

EDF File(s) to Convert

O  Subject Camera Plugin

f") Track 9415919 909.0 4368 8320 1270
; 9415920 908.1 4358 8330 1270
9415921 906.8 4349 8330 1270

- 9415922 905.6 4346 8320  127.0

ﬁ Visual EDF2ASC 9415923 9054 4349 8310 1270
Ry EyeLinkiEmina 9415924 9057 4352 8290 127.0

[ ' 9415925 9059 4358 8280  127.0
c:89415926 906.5 4375 8280 1270

9415927 907.8 4395 8290 1270

9415928 909.0 4409 8300  127.0

9415929 909.7 4411 8290 1270

9415930 909.9 4410 8280  127.0

9415931 910.7 4409 8260  127.0
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EDF Acess API

- EDFMEX - Reading EDF data directly into MATLAB
https://www.sr-support.com/thread-28.html

- Pyedfread (IE'EF)
https://github.com/nwilming/pyedfread
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Data Viewer Download 4.2
Last Updated April 19th, 2021

EyeLink Data Viewer is an intuitive tool that is intended for viewing, filtering, and outputting Eyelink tracker data. Data Viewer supports EDF files recorded by EyeLink |, II, 1000, 1000 Plus, and Portable
Duo.

Data Viewer 4.2 runs on Windows (7, 8, and 10), macOS (10.11 and later), and current 64-bit Ubuntu Desktop LTS releases (>= 16.04). A video card with OpenGL 2.0 support at minimum is required.

Recent / Future OS Releases

The release of Windows 11 and macOS BigSur and Monterey may involve changes that impact the functionality of our software. We are currently testing our software on these OS versions and will update
their supported status as soon as our tests are complete.

Data Viewer is backward compatible - Viewing sessions created in earlier versions of Data Viewer can be opened in the latest version, but viewing sessions created with Data Viewer 4.2 cannot be opened
with earlier versions.

If Data Viewer launches in unlicensed (Demo) made, please ensure you have an active software license, or that the USB license key is attached and you have installed the latest HASP drivers that are
provided with the software downloads. Please download the latest version from the links below:
Windows:
@ Data Viewer 4.2.1
macO5 10.11 and later:

® Data Viewer 4.2.1 (preferably with macOS 10.14.6 and later for better drawing performance)
@ Data Viewer 4.1.1

macOS 10.6 to 10.10:
® Data Viewer 3.1.215
Linux:

® |nstallation Instruction for Data Viewer and EyeLink Developers Kit (HTML)
@ [nstallation Instruction for Data Viewer and EyeLink Developers Kit (PDF)
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Data Viewer, {E12 5] MANBRY SRR B2 FEIRH.

EyeLink Data Viewer 4.1 X

This program is running in an UNLICENSED DEMO MODE and has limited data loading functionality.
The Demo version will only support loading of 3 EDF files, each with up to 5 trials, and 50 events per trial.

Loading of saved analysis sessions has also been disabled.

Contact SR Research for license pricing.
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a Skype for Business

a Solitaire Collection

&k Eyelink Data Viewer Version (64 bit) 4.2.1 - ~U

i SR Research

e File Edit Analysis Window Help
~&\ DataViewer (x64)

;g Experiment Builder E H c D nte n t 5 H
ZY ExperimentBuilder User Manual D B g - I

PDF Manual

<L| Install Hasp Driver A bﬂ ut
icense Manager @ I’it‘_ ﬁ Preftr ———

. Eyelink Manuals and Programmi...

F
l Eyelink Sample Experiments m I n 5 pectn r
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Introduction to EyelLink® DataViewer

The EyelLink Data Viewer is a tool that allows users to display, filter, and create output
reports from EDF data files recorded with EyeLink eye trackers (EyeLink |, EyeLink Il,
EyeLink 1000, EyeLink 1000 Plus, EyeLink Portable Duo, etc.). Data Viewer includes the
following areas of functionality.

« Data Visualization

« Event Selection

* |Interest Area Definition

» Event Filtering

* Interest Period and Reaction Time Definition
« Data Output and Analysis

« Experiment Integration

* WebLink Integration
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Working with Files

« Creating a Data Viewing Session

« Saving a Viewing Session

* Opening an Existing Viewing Session

« Saving an Existing Viewing Session to a
Different File

* Importing EyelLink Data Files

« Packaging a Viewing Session

« Unpackaging a Packaged Viewing Session

« Merging Viewing Sessions

* Maintaining Data Session Integrity
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EyelLink Data Viewer Version (64 bit) 4.2.1 - Picture.evs (C\Users\Public\Documents\Picture) - O X
File Edit Analysis Window Help

heod vw ¥B L RLY & Ful Trial Period ol b
=R Inspector { Memory Usage 0% ) |i =R Trial View br- br: Trial: 3 = s
@ Data g Preferences A A

]
[
——

br: Trial: 1
d br: Trial: 2
2
br: Trial: 4
br: Trial: 5
br: Trial: &
E br: Trial: 7 .

@ br: Trial: 3: Fixation: 7ms ~
@ br: Trial: 3: Saccade: 244 ms

@ br: Trial: 3: Fixation: 266 ms

i@j br: Trial: 3: Saccade: 482 ms

EP br: Trial: 3: Fixation: 432 ms

@ br: Trial: 3: Saccade: 948 ms

&P br: Trial: 3: Fixation: 977 ms

i@j br: Trial: 3: Saccade: 1183 ms

JEEN

Field Value
Label: Trial: 3 A
Index: 3
Recording File: br.edf

Recording Start ... 89435915 ms
Recording End Ti... 83443597 ms
Recording Durati... B0&2 ms
Sampling Rate: 1000 Hz

A

Interest Period L... Ful Trial Interest ... fo‘iew Trial Data Spatially with Image Overlay 1764.00,1063.00
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Working with Events, Samples, and Interest Areas

* Event Reparsing

» Enabling Event Visbility

EEutt:]n Function Description

@ Toggle Fixation Event Visibility
= ‘Toggle Saccade Event Visibility
= 'Tnggle Blink Event ‘u’is:hllity

= iTﬂggIe Eye Sample Visibility
_' :Tnggle Message Event Vas:blllty
'ﬁl ' Toggle Button Event ‘u’!sm:hty
Jl 'Tnggle Input Event Vlsmllity

_ 'Tﬂggle Interest Area Vismility
[Enter/Exit Aggregate Mode
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Import Data - 5 A %45
Trial Grouping - 4321
Set Interest Area - % B D4R [X

Creating Interest Periods - % & %1
Report - 5 AR i
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Import Data

i File Edit Analysis Window Help
New Ctrl+N B E |I| i;— = :%; oo
Open ... Ctrl+0O
Save Ctrl+S =P
Save As ... % Trial View

I ImErt Data ... J Eyelink Data File ...

Merge Viewing Session ... Multiple Eyelink Data Files ... Ctrl+I
Package ... F5 Interest Area Template ...
Unpack ... F3 "
Verify Dependency Files
Exit
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Trial Grouping

&R Eyelink Data Viewer Version (64 bit) 4.2.1 - ~Untitled.evs (C:\Users\BIt
e Eile_ Edit Analysis Window Help

1 Cut Ctri+X - e - TRl
aal v R RS R LY
= Ctrl+C i v =
| e 35 Edit Trial Grouping ... >
' A Trial : .
¢; S Select the Trial Conditions to Group By:
o = U Available Variasbles Selected Variables
¢ _- _ RECORDING_SESSION
e TRIAL INDEX
1mage
Delete i €
Split i
Merge Ctri+M v » F.
E: Link A
gg Unlink << v
(: Drift Correct Ctrl+ —
: _
% Reparse Eye Events
ié Select Al Ctrl+A ==
o Add New Message @ poes
:é Trial Grouping ... Cirl+G = (No selections will result in trials grouped by data File)
k| A Shape Actions . ‘
" Preferences ; R 7 c 1 R
e ! ese ance & Er on
@ br: Trial: 1: Saccade: 1854 ms B Eroup
4? br: Trial: 1: Fixation: 1877 ms ‘
@ br: Trial: 1: Saccade: 2393 ms
<[;»'l::h Trial: 1: Fixation: 2413 ms - =
@ br: Trial: 1: Saccade: 2926 ms v E—
I )
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Interest Area

Creating Interest Area

Saving Interest Areas

Importing Interest Area File
Loading Interest Area Templates
Merging Interest Areas
Linking/Unlinking Interest Areas
Creating Dynamic Interest Areas
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=R Eyelink Data Viewer Version (84 bit) 4.2.1 - Picture.evs (C\Users\Public\Documents'\Picture) = O X
File Edit Analysis Window Help

DEIEEgY <“BEFHEGBN @oegBloe LB |rumrarerd

Felft..

&2 | = Tralvi = i ial Peri ;
&R Inspector ( Memory Usage 0%) | @ | & Trial View br- br Tri RT manager ;uIIT:aIF_':nodP ® IE@
= = eaction Time Perio
DT TR | R & '

<@ Data J
a ﬁ Preferences E R [_THE:] Mew Interest Period 01

o
>

br: Trial: 1
br: Trial: 2
br: Ti
br: Trial: 4
br: Trial: 5
br: Trial: 6
br: Trial: 7 -

=
&

HEUEE OO

o

3

i

: Trial: 3: Message: -56 ms : TRIA ~
: Trial: 3: Message: -1 ms : RECCF
: Trial: 3: Message: -1 ms : ELCLC
: Trial: 3: Message: -1 ms : GAFE_
: Trial: 3: Message: -1 ms : THRES
: Trial: 3: Message: -ims : ELCL ¥

>

Field Value
Label: Trial: 3 A
Index: 3
Recording File: br.edf
Recording Start ... 89435915 ms .
Recording End Ti... 89443937 ms s — —
Recording Durati... 8082 ms e
Sampling Rate: 1000 Hz

- - -

Interest Period L... Full Trial Interest ... ol - 7
Interest Period 5... 0 ms
Interest Period E... B082 ms rﬂew Trial Data Spatially with Image Overlay 1349,00,2.00
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Message

T aTART * *

Label

Display TextPage

+ Display_TextFage

Tvpe

[D1splayScreen

Wode Path

Block. Trial. Recording. .

> Ples sage

Keybnard_nf_KEybnard Label

ext_Page Start

Keyboard_of Keyboard

Tvpe

Kevboard

ode Path

—

P!essage

Text_Page End

Display_GQuestion i ahel

Display Question

11 zp]. aj-'S-:r een

Bl\:l':li. Iria.l. R‘:‘:'JI':Iillg‘ T

+ [vpe
___J Hode Path
\ Pless o

Question Start

kevboard_of_Guestion Lo

Keyboard of Question

+

Twpe

Kevboard

Node Path

Block. Trial. Recording. .

P{essage

Question_End

Block. Trial. Recording. ..
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Report

&=t Eyelink Data Viewer Version (64 bit) 4.2.1 - ~Untitled.evs (C\Users\BIGSMO~1\AppData‘\Loc
File Edit Analysis Window Help

D e Reports | Recording Event Sequence Data ...
P Trial Variable Manager ... | Fixation Report ... Ctrl+F
- Inkpe Trial Variable Value Editor ... Saccade Report ...
P Dats Reaction Time Manager ... Interest Area Report ...
Totitlad avs Trial Report ... Ctrl+T
& br Sample Report ...
- B e
- gy br: Trial: 2 9 i
G & by Triel: 3 Aggregate Event Statistics ...
B S bre Tr:fai: - Aggregate Interest Area Report ...
& by Trial: 3 . o _
& @ br: Trial: 6 Time Course (Binning) Analysls
. & ;E br: Trial: 7 Import Report Variable Selection ...
{I;I" br: Trial: 1: Fixation: 7 ms Export Report Variable Selection ...
AT 4 - 4 = 1 i e
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Report
- & WERVERFNFEFR

First Fixation Duration

SGBX A — N F N 2 A SRS 8]
RS R A REIBAVIEI R —. BEH DR N1 IEBIA B E A BRI
NS EEERS SR, 0. W, AKRTINE -

First Fixation Time
SBX N E— N FEN = A FF a5 A (8]
{RIEAN T e sl R % 4B X IR 5 | 72

oL
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Report
B RNEVERFNFERR

Gaze Duration

AT ]2 B ARX 3 B K AN TR AT E £ B e gV AL
KRR EDCIBIA R RN B N B 8 F5FR —— Just & Carpenter, 1993
KEB 5 M B K ERE AT 8] 09 A = &P 52 M 2R A 8] Rayner, 1998

Dwell Time

X A PR E I R IFEE R (Bl AY /240
R TR
ORISR
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Report
B RNEVERFNFERR

Number of Fixation
SEEBX NHEAY SR EL

KRR IAFAAR T $a far Henderson & Ferreira, 1990

2 5% 3E 7K S 52 N Rayner, Yang, Castelhano & Liversedge, 2011
wALESH .

FIR XS XN X I RS EFEE —— Jacob & Karn, 2003
XNMXEEREEXNER. RIDLLRAME —— Just & Carpenter, 1976
BRRESH.

AR B ARt AN BERfAE —— Jacob & Karn, 2003
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Trouble Shooting

Eyelink Data Viewer 4.2 pd

Some images, video clips, or interest area files referenced in the EDF file cannot be found. These will not
be displayed in your viewing session unless you re-import your EDF file from the original project directory

(or a complete copy of the original project directory) containing these dependency files.

Please click on the ‘Open Console' button in the Application Toolbar to see the list of missing files.




EYELINK

Trouble Shooting

o 1. 8808 & I SLIE R, ARRFEEASLI SO e 23 s Z 6, FEER 3
RS, I, AR SR8 s Zdn 45 0T, &&%E?‘ﬁJjﬁﬂﬁJTEDFﬂﬁF
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iEzﬁJ*ﬁ}é:; jﬁ?‘ﬁbﬁyzﬁ] FLANSLIG SCAF ST EDFIfﬁFHﬁlimessage%ﬁ%%ﬁ%

, X K,

. BERF AR FRY evs LS BN 2 o — A SO ., IERRY O =@l i S A
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True fixation point

Precision
|

- _Mean measured

fixation point

"~ Individual

measured samples

« Accuracy

difference between measured gaze position and actual targer
position

* Precision
Reproducibility / Repeatability, variance
« Data access latency

The time between the eye being at position X and eye tracker
working out that information and making it available to other
devices

« Temporal resolution

sampling rate

« Spatial resolution

The smallest detectable change in position
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Accuracy

DPI LCTech EyeFollower SMI HiSpeed1250 SMI HiSpeed240
Y
el s s xn cuifg || Bxexmal Accurary: HERVEE T E LN
®@ o o e © O C (5] [} o ° o (@] o o o ° > o o : o
\ = N,
D = > M/ S
b o i B e C e . < S e s e o | FIBLSAE 7 [ 2
o o ° ¢ o o > ) e o o { }\[ E‘@ H. H .
[ o O (o] O o O o o o o ° o [+] (o] o o ) o o (o)
@ o ) o e @ © () o > o ° ° o (= ) [5) o o} o o
s a s e n® || smns oo i FE1O G b4 e i SR BT
@ ©¢ @ @ @ @ © @ ©o © o o © © ® © ©¢ @ © ©¢ @ —EF—“
HERaE, RIS, R
! Al AN AN
{ , A JIN, T /
SMI RED250 SMI REDm
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recision

DPI LCTech EyeFollower SMI HiSpeed1250 SMI HiSpeed240
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HR =N &R B

« Data access latency

B FER, e SR IR S A B
%$%%§E%J%MQE,EE%M$%%ﬁ%
J\

lus | Key Head Supported Remote (Head Free-to-Move)
| spectioatons

Sampling Rate 2000 Hz Monocular 1000 Hz Monocular

« Temporal resolution

N 2000 Hz Binocular 1000 Hz Binocular
SR 2
}[{7[‘—:}6‘% , 1&%?’{250 hZ W\LZBC ﬁ Accuracy Down to 0.15° 0.25-0.50° typical
(0.25° - 0.50° typical)
Resolution 0.01° RMS 0.05° RMS

0.05° Microsaccade resolution 0.25° saccade resolution

* Spatlal reSO|Ut|0n Real-time Data M= 1.4 msec (SD <0.2msec) | M=2.2 msec(SD < 0.3 msec)

. .y Access @ 2000 Hz @ 1000 Hz
The smallest detectable change in position B PR T——
Host PC Workstation or Laptop Host PC
. Participant Very simple and easy. Typically less thar ,5 mir nute? il | J ”'Fj’

Setup
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Good Calibration Poor Calibration
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7563 1354 355 356 357 358 359 36
Samples (at 1250 Hz) x 104
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