Eyelink Instructions										02/19/2024

Setup 
1. Start the Eyelink Host PC application 
a. Press Tracker
2. Launch Eyelink from Display computer (click on desktop) 
3. Check the settings in Eye tracker 
a. Eye Tracking settings: “Right eye” 
b. Illumination level: 100%
c. Sample rate: choose 500 hz or 1000 hz 
d. Calibration settings: Select number of calibration points 
i. For us, 5 points are sufficient – you may want more depending on where your stimuli are and how fine grained you want it 
e. Calibration control: Auto  
i. If having trouble with the auto during calibration and/or validation, can try manual but I find auto is best as the tracker won’t allow the stimulus to move until the eye has stabilized 
f. Advanced settings:
i. Pupil Size Data: ensure it is ON   
ii. Saccade Parser Sensitivity: High 
4. On the setup screen, click mouse on the eye and make sure the circles are around it and crosshairs are properly centered in the pupil 
5. Set Pupil and CR thresholds: 
a. Select each eye (one at a time) and Click “Auto” first (below the threshold box) – if this looks good, keep it. If not, manually adjust the pupil such that the blue is confined to pupil and the CR based on images below
b. Manual adjustments are made by:
i. é arrow and ê arrow for the pupil 
ii. + and – for the corneal reflection 
iii. Side Arrow keys (ç and è): Toggle back and forth between eyes (only if using binocular)
c. Manual adjustments to pupil & CR can be done anytime throughout the calibration, validation, and actual recording 
d. If the person is wearing glasses, might have to be more vigilant and careful about pupil & CR values and make sure during the recording you are paying attention and adjust accordingly (See note below) 
6. Before calibration: Test that the tracker is detecting the pupil (and keeping the tracking) by having the participant look to the four corners of the monitor and watch for potential pupil thresholding issues – if the tracker drops the eye, you might need to adjust things – you’ll know its not going to track well if you see the messages “PUPIL MISSING” or “CR MISSING” when they’re eyes are moving around 

Calibration
1. Instructions for participant: “You will see targets appear on a screen. Please make sure your eyes are wide open, and look at the target when it appears and stay there until you see another target appears, then look at it and stay there. Do this for all targets” 
2. Press C or click ‘calibrate’ 
3. Press Enter or Spacebar to start the calibration
4. Press A for the automatic calibration sequence
a. If auto is giving you trouble, can press ‘M’ to do manual (but I suggest automatic)    
b. If manual is selected, you can click the ‘accept fixation’ button once the eye has stabilized on the target, or press spacebar, to accept fixation, then the dot will move to the next location 
c. Ensure you’ve given enough time that the eye has stabilized, but not too much time that the eye breaks fixation, prior to accepting the fixation 
5. If calibration isn’t working out, and the cursor jumps or disappears intermittently, can click abort or press ESC, and you will have to go back and check camera settings, pupil and CR thresholds, and focus (see below). Then start again 
a. If pupil is noisy or undetected at that position, and the eye tracker won’t present the next target until it is detected. If this happens, and you can’t overcome it by reminding the participant to open their eye and fixate the target, then press ESC twice to exit the calibration, adjust your values on the setup screen (pupil, CR, ensure focus), then restart calibration 
6. You can restart the calibration by clicking restart or pressing Delete 
7. If one point for calibration was particularly bad (eye very far from the target for example), can click ‘undo last point’ or Backspace to undo the last target and redo it 
8. A good calibration will have a grid shape that looks like the calibration you chose (so the five crosses look like the pattern they should look like – up, down, left, right, center). If these crosses are all over the place, unlikely to be a good calibration. See below note on ‘what a good calibration looks like’ 
9. If calibration looks good, press ‘enter’ or click accept to accept calibration values  

Do not press the ‘restart’ button or the ‘ESC’ button if you have a good calibration – this will cancel the calibration and will exit to the setup screen and you will have to start over. 

Look out for these indicators. If the participant is looking at the screen and you see these messages, there is a problem with the setup and you should go back and adjust it. 
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Validation 
1. Press V or click ‘validate’ 
2. Press Enter or Spacebar to start the validation
3. Press A for the automatic validation sequence
a. If auto is giving you trouble, can press ‘M’ to do manual (but I suggest automatic)    
4. If manual is selected, you can click the ‘accept fixation’ button once the eye has stabilized on the target, or press spacebar, to accept fixation, then the dot will move to the next location 
a. Ensure you’ve given enough time that the eye has stabilized, but not too much time that the eye breaks fixation, prior to accepting the fixation 
5. If validation isn’t working out, can click abort or press ESC, or you can restart the validation by clicking restart or pressing Delete 
6. If one point for validation was particularly bad (eye very far from the target for example), can click ‘undo last point’ or Backspace to undo the last target and redo it 
7. A good validation will have a low error between the validated eye position and the calibrated eye position (look at the screen to see this – the line should be close between the calibrated & validated eye position)    
a. See message on the bottom corner of the screen: you want “GOOD”, not “FAIR”/“POOR” 
8. If validation looks good, press ‘enter’ to accept calibration values.
9. If validation doesn’t look good, and there is a large error between calibrated eye position and validated eye position, then you may need to go back and repeat the calibration and also check your focus, pupil & CR values 
10. Click ‘Record’ to start the eye tracker – OR recording is generally initiated by running your application on the display PC 

Watch during the recording. If you find there is a lot of missing data (red dots, eye loss), stop and start again. 

Drift Correct: Do not use drift correct as a calibration. 
1. Work to obtain a good calibration (it can be done with adjusting). Drift correct can be used between tasks/blocks, once a good calibration has been obtained, but should not be used in place of calibration. Its purpose is to correct for drift since the calibration was performed 
2. On the setup screen, click ‘apply correction’ or press D
3. When the eye has stabilized, click ‘accept fixation’ or press Enter or spacebar 
4. Accept fixation if good (low error between initial eye position and drift corrected position) 

Exiting Eyelink software
1. CTRL + ALT + Q  click shutdown button on the File Manager toolbar
2. OR click “Exit” from the setup screen and choose “Exit” in the following dialog box 
3. Don’t turn off computer when Eyelink Host software is running because you could lose data

Extra Tricks: 
If the person is wearing glasses and you are having a hard time, try: 	Comment by Parr, Ashley Clare: This is not likely relevant for MRI because they’ll be using MR compatible goggles - we might have to work to see how to optimize the tracker in that case.
1. Advanced settings:
a. Use Search Limits: excludes regions of the camera image that might be detected as pupil/CR 
i. If you use this, and the participant moves their head, may have to recheck the settings though! 
ii. Size of search limit area can be adjusted by pressing ALT and the cursor keys together (ALT + é arrow or ê arrow to adjust the height, ALT + ç arrow and right è arrow to adjust the width) – need to adjust for each eye separately 

If in general you are having a very hard time, you can try: 
1. Advanced settings: 
a. ‘Ellipse algorithm’ (instead of ‘centroid’) 



More detailed information 

What does a good set up look like: 

Cross hairs aligned with pupil, dotted line falls between participants eyes, camera is in focus, pupil and CR thresholds are well-set: 	Comment by Parr, Ashley Clare: This was based on binocular recording from our desktop setup - all the same applies with the exception of the dotted line falling between the eyes/face 
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Pupil Thresholds: 
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CR Thresholds: 
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What does a good calibration look like: 
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A good calibration will have crosses on the screen that look like what you would expect them to look like based on the calibration scheme you chose – if 5 point, should be up, down, left, right, center. If they are all over the place, restart. 



Shortcuts & functions
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2.4.1.2 Setup Screen Main Functions

n Operating Mode Select the tracker configuration (remote, head free-
to-move mode, or head-stabilized mode). Here the
[@ head-stabilized mode is selected.

Remote Head-Stabilized

Select the eye(s) to track and sampling rate during
a Eye Tracking Settings recording. Here both eyes are selected.
Eys(s) to Track Keyboard Shortcuts: B = Track both eyes; R = Track
s ight eye; L = Track left eye; E = Cycle through eyes
e | R | TiEN

to track.
Sample Rate

Power level (100%, 75%) of the illuminators for the
head-stabilized mode. The Remote Mode always
uses 100% illumination level.

Keyboard Shortcut: I = Change illuminator power
level.

Calibration Settings This tab allows users to adjust two important
calibration-related settings, namely, the calibration
type and calibration mode.

« E Calibration Type: Select the Calibration Type for

Calibration Control calibration. Generally speaking, the more locations

Manual | sampled, the greater the accuracy that can be

expected. While the 9-point calibration type is good
for the head-stabilized tracking mode, we recommend using 13-point
calibration type for the Remote Mode to get the best recording accuracy.
Calibration Mode: If set to “Manual”, the experimenter or participant needs to
press the spacebar or ENTER key on Host or Display PC when the participant is
looking at each calibration or validation target. If set to “Automatic”, the
calibration and validation procedure automatically samples a target fixation
once the eye settles and moves on to the next target.
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Auto

Clicking the UP / DOWN buttons manually increases or decreases
the selected pupil threshold or CR threshold. If you click the “Auto”
button the Host PC will automatically compute the pupil and CR
threshold levels. Fine-tuning may be necessary.

Keyboard Shortcuts: f and | increase and decrease pupil threshold
respectively; + and - increase and decrease CR threshold
respectively; A = Auto Threshold. For the Head-Stabilized Mode,
pressing the key automatically computes the pupil and CR

thresholds for the selected eye image; for the Remote Mode, it centers the
search limit area on top of the current eye position, and resets the pupil/CR
threshold bias.

©

Click to go to the ‘Calibration’ screen. After setting up the camera
and adjusting thresholds, users need to calibrate the system for

Validate

Calibrate| proper gaze recording.
Keyboard Shortcut: C = Go to Calibration screen
E Click ‘Validate’ to go to the Validation screen. Validation shows the
experimenter the gaze position accuracy achieved by the current
calibration model. Validation should be run after a calibration has

been performed.

Keyboard Shortcut: V = Go to Validation screen

Drift
| Correct

Click to go to the ‘Drift Check’ or Drift Correct’ screen. A Drift
Check/Correction is recommended before each trial to ensure that
accuracy of the calibration parameters is maintained. Generally this
is initiated via the application running on the Display PC.

Record

Keyboard Shortcut: D = Go to Drift Check/Drift Correct screen

Click to start eye tracker recording. This is generally initiated by the
application running on the Display PC, so is most useful when using
the EyeLink eye tracker in the standalone mode.

Keyboard Shortcut: O = Go to ‘Record’ screen

Click to exit the Host Application or to shut down the Host PC.

Select to present the camera image on the Display PC monitor. This
button will only be available when a display program is running on

Display PC to control the eye tracker.
Keyboard Shortcut: ENTER = toggle sending images over link
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~2.4.5.2 Record Screen Main Functions (Gaze View and Plot View)

®

Stop the recording of data to the EDF file.
Keyboard Shortcut: ESC = Stop Recording

Stop
L N If enabled, plot the x, y eye data being acquired as a function of
time.
PlotView Keyboard Shortcut: G = Toggle between Gaze Cursor and Plot Views

GazeView

If enabled, plot the x, y eye data in the calibrated screen pixel
coordinates (on top of a reference image if available).
Keyboard Shortcut: G = Toggle between Gaze Cursor and Plot Views
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2.4.2 Calibration Screen
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2.4.2.2 Calibration Screen Main Functions

% Click to go back to the ‘Setup’ screen.
# Keyboard Shortcut: ESC = ‘Setup’
Setup

Terminate Calibration sequence.
x Keyboard Shortcut: ESC = Abort
Abort

Restart the calibration.
c Keyboard Shortcut: Delete = Restart
Restart

Click to automate the calibration sequencing.

Q®
‘ Keyboard Shortcut: A = Auto Trigger
Auto

__Trigger

Click to repeat the last calibration target or last few targets.
c: Keyboard Shortcut: Backspace = Undo last few targets

Undo
Last Point
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Click to accept fixation value, after the participant’s gaze is stable on
the target.

Keyboard Shortcuts: ENTER, Spacebar = ‘Accept Fixation’

Click to accept the calibration and switch to the Setup screen.
Keyboard Shortcut: ENTER = Accept the calibration

Click to validate calibration values.
Keyboard Shortcut: V = Validate calibration values

Validate
- Click to discard the calibration values and switch the tracker to the
' Setup screen.

Discard | Keyboard Shortcut: ESC = Discard calibration values
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2.4.2.3 Calibration Screen Key Shortcuts

Key Function

CTRL+ALT+Q Exit the EyeLink Host Application

F1 Open the Help dialog, which contains a brief overview of
the role of the current screen and the key functions for it.

ALT + F7 Take a screenshot.

Page Up and f

Increase pupil threshold.

Page Down and ||

Decrease pupil threshold.

+and -

Set corneal reflection threshold.

< and = Select Eye, and cycle through the Global or zoomed view
for link.

ESC Exit to the Setup screen

A Automatic calibration set to a configurable pacing interval

(one second by default). (Auto trigger ON). EyeLink
accepts current fixation if it is stable.

During Calibration

ENTER or Spacebar

Starts calibration sequence. After the first point, it can be
used to select manual calibration mode.

ESC Terminate calibration sequence and exit to the Setup
screen

M Manual calibration (Auto trigger turned off)

A Automatic calibration set to the pacing interval (one
second by default). (Auto trigger ON). EyeLink accepts
current fixation if it is stable

Backspace Repeat previous calibration targets

After Calibration

ENTER Accept calibration values

v Validate calibration values

ESC Discard calibration values

Backspace

Repeat last calibration target
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2.4.3 Validation Screen
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2.4.3.2 Validation Screen Main Functions

EY Click to go to the ‘Setup’ screen.
# Keyboard Shortcut: ESC = ‘Setup’
Setup
Click to terminate the validation process and revert to the Setup
x screen.
Abort Keyboard Shortcut: ESC = Abort the validation process

Restart

=

Click to restart the validation process
Keyboard Shortcut: DELETE = Restart validation

Auto

:

Trigger

Click to automate the validation sequence according to a
configurable Pacing Interval (one second by default value).

v

Accept

| | Fixation

Click to accept fixation value, after the participant’s gaze is stable on
the target.

Keyboard Shortcuts: ENTER, Spacebar = ‘Accept Fixation’

:
4]

Click to repeat the last validation target or last few targets.
Keyboard Shortcut: Backspace = Undo last few targets

Undo
Last Point
i Click to accept the validation and switch to the Setup screen.
‘l Keyboard Shortcut: ENTER = Accept the validation
Accept
o Click to discard the current validation and switch the tracker to the
. Setup screen.
Discard | Keyboard Shortcut: ESC = Discard the validation
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2.4.3.3 Validation Screen Key Shortcuts

Key Function

CTRL+ALT+Q Exit the EyeLink Host Application

F1 Open the Help dialog, which contains a brief overview of
the role of the current screen and the key functions for
it.

ALT + F7 Take a screenshot.

Page Up and

Increase pupil threshold.

Page Down and ||

Decrease pupil threshold.

+and -

Set corneal reflection threshold.
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< and = Select Eye, and cycle through the Global or zoomed view
for link.

ESC Terminate validation and go back to Setup

A Automatic validation set to a configurable pacing

interval (one second by default). (Auto trigger ON).
EyeLink accepts current fixation if it is stable

During Validation

ESC

Terminate validation and go back to Setup

ENTER or Spacebar

Begins validation sequence or accepts fixation on the
target if in manual mode. After first point, also selects
manual validation mode

M Manual validation (Auto trigger turned off)

A Auto validation (Auto trigger ON). EyeLink accepts
current fixation if it is stable

Backspace Repeat previous validation target(s)

After Validation

ENTER

Accept validation values

ESC

Discard the current validation and switch to setup
screen

DELETE

Restart validation





image28.png
2.4.4 Drift Check/Drift Correct Screen
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2.4.4.2 Drift Check/Drift Correct Screen Main Functions

*

¥

Setup

Click to go to the ‘Setup’ screen.
Keyboard Shortcut: ESC = exit to Setup screen

®

Whether a correction will be applied to the calibration mapping. If
“Apply Correction” is toggled on, a true drift correction will be

Apply performed; otherwise, the tracker just reports the error without
Correction) correcting for it.
Keyboard Shortcut: D = Toggles on/off the “Apply Correction” button
r Click to terminate the drift correction/drift check and exit to the
x Setup screen
Abort
° Press to accept fixation value, after the participant’s gaze is stable
V on the target.
Accept

|| Fixation

Keyboard Shortcuts: ENTER, Spacebar = ‘Accept Fixation’
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2.4.4.3 Drift Check/Drift Correct Screen Key Shortcuts

Key Function

CTRL+ALT+Q Exit the EyeLink Host Application

F1 Open the Help dialog, which contains a brief overview of
the role of the current screen and the key functions for
it.

ALT + F7 Take a screenshot.

Page Up and f

Increase pupil threshold.

Page Down and ||

Decrease pupil threshold.

+and -

Set corneal reflection threshold.

< and =

Select Eye, and cycle through the Global or zoomed view
for link.

ENTER or Spacebar

Accept the fixation on the target

ESC

Terminate the drift correction/drift check process and
exits to setup screen

D

Toggle on/off the “Apply Correction” button.
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Remote Binoc/Monoc 25mm fens  Tracking: Pupi-CR Ellpse.

Duration:
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Figure 2-8: Example Record Screen (Plot View)
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The “Mark” button marks the time this button pressed on the screen
with a thin white line.

Mark | Keyboard Shortcut: INS = Add rewind marker
Change to the default viewing settings.
@ Keyboard Shortcut: C = Revert to default view
Default
The “Rewind” button clears data plotting since last marked point. If
M4 | . narier is set, clears data from the left end of the screen.
Rewind | Keyboard Shortcut: DEL = Rewind to marker or start
Stop data plotting (the eye tracker continues recording despite that
@ the plot view stops screen updating).
Freeze | Keyboard Shortcut: P = Freeze data plotting
Select zooming level (or use ALT + f and ALT + | keys).
Q Q Keyboard Shortcuts: ALT + {1/} = Adjust zooming levels
Zoom || Zoom
Set the amount of data to be plotted on screen per sweep.
l4d < Keyboard Shortcuts: < and > = Change plot speed
Faster | | Slower

Select which eye traces to be displayed.
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2.4.5.4 Record Screen Key Shortcuts

Key Function

CTRL+ALT+Q Exit the EyeLink Host Application

F1 Open the Help dialog, which contains a brief
overview of the role of the current screen and the
key functions for it.

ALT + F7 Take a screenshot.

Page Up and {

Increase pupil threshold.

Page Down and ||

Decrease pupil threshold.
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+and - Set corneal reflection threshold.

< and = Select Eye, and cycle through the Global or zoomed
view for link.

G Toggle between Gaze Cursor View and Plot View

Plot View Only (Recording Si

creen)

<or> Change plot speed

P Pause or resume plotting (also marks)
[¢] Change to default view and speed
INS Add a rewinding marker

DEL Rewind to marker or start

HOME Clear all data

SHIFT <= and =

Zoom out/in

SHIFT f or ||

Scroll up/down
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2.4.1.3 Advanced Settings

Command Setting

Function

Randomize
Calibration Order

Randomize the calibration and validation target
presentation order.

Calibration Pacing
Interval

Select the delay in milliseconds, between successive
calibration or validation targets if automatic target
detection is active (i.e., “Calibration Mode” is set to
“Auto”).

Repeat First Target

Redisplay the first calibration or validation target at the
end of the calibration sequence. As this is typically
amongst the poorest samples obtained, toggling this
option on is recommended.

Apply Drift
Correction

Whether a correction will be applied to the calibration
mapping when checking the system drift. If “Apply Drift
Correction” is toggled on, a true drift correction will be
performed; otherwise, the tracker just reports the error
without correcting for it. The EyeLink Portable Duo eye
tracker is generally drift-free so we recommend users
keep the default setting (with the option turned off).

Use Search Limits
Move Search Limits

Search Limits are used to narrow down the area of the
camera image to be searched for the pupil or CR. A red
ellipse around the searched area appears in the Host PC’s
global view if this option is enabled.

If ‘Search Limits’ is enabled and the pupil position moves,
search for the pupil is confined to the area within the red
ellipse; otherwise, the entire image is searched.

If ‘Move Limits’ is checked, the search limit area moves
along with the pupil.

Search Limits are automatically active with the Remote
Mode.

Pupil Tracking
Algorithm

Select the method (Centroid or Ellipse Fitting) used to fit
the pupil and determine pupil position. The Ellipse model
is the only method available with the Remote Mode
option.

Eye Event Data

Select whether to record eye events (fixations and
saccades) in Gaze or HREF coordinate. GAZE is screen
gaze X, y; HREF is head referenced-calibrated x, y. See
section 4.4.2 for description of the data types.

File Data Content

Selecting ‘Samples’ will record data samples to the EDF
file, and selecting Events will record on-line parsed
events. These options are only useful for standalone
recordings. If you collect data by running a display
program, these settings will likely be overwritten by
display commands.
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Pupil Size Data

Record the pupil area or diameter. The area is recorded in
scaled camera image pixels. Diameter is calculated from
pupil area fit using a circle model.

Saccade Parser

Define the sensitivity of the EyeLink parser for saccade

Sensitivity event generation. Normal is intended for cognitive tasks
like reading; while High is intended for psychophysical
tasks where small saccades must be detected. See
Section 4.3.5 Saccadic Thresholds for details of event
parsing.

File Sample The data to be recorded for the sample data structure.

Content

* Raw - Record the raw (x, y) coordinate pairs from
the camera to the EDF file. See section 4.4.2.1 for
description of raw data type.

* HREF - Record head-referenced eye-rotation angle
(HREF) to the EDF file. See section 4.4.2.2 for
description of HREF data type.

* GAZE - Record gaze position data in the EDF file.
See section 4.4.2.3 for description of GAZE data
type.

* BUTTON - Record EyeLink button state and
change flags, in the EDF file.

* INPUT - Record external device data (from the
parallel port or EyeLink Analog Card) on each
sample, in the EDF file.

File Sample Filter

EyeLink eye trackers use a heuristic filtering algorithm
for data smoothing. Data filtering can be applied
independently for the data saved in the EDF file and for
the data sent to link/analog output. The current option
selects filter level of data recorded to the EDF file.

Each increase in filter level reduces noise by a factor of 2
to 3.

Link/Analog Filter

Select the filter level for data available via the Ethernet
link and analog card output.

Each increase in filter level reduces noise by a factor of 2
to 3 but introduces a 1-sample delay to the link sample
feed.

Open File

Click to open a data file for data recording and closes any
open file.

Close File

Close the currently open EDF file

Add Message

Add a message to the EDF file
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2.4.1.4 Setup Screen Key Shortcuts

Key Function

CTRL+ALT+Q | Exit the EyeLink Host Application

F1 Open the Help dialog, which contains a brief overview of the
role of the current screen and the key functions for it.

ALT + F7 Take a screenshot.

ENTER Toggles sending camera images over link to the Display PC.

(¢} Go to the Calibration screen.

v Go to the Validation screen.

D Go to the Drift Check/Correction screen.

[¢] Go to the Record screen.

Page Up and {

Increase pupil threshold.

Page Down
and |

Decrease pupil threshold.

+and -

Set corneal reflection threshold.

< and =

Select eye, and cycle through the global or zoomed view for
link.

A

Auto threshold selected image for the Head-Stabilized Mode.
For the Remote Mode, center the search limit area on top of
the current eye position, and reset the pupil/CR threshold
bias.

Cycle through eye(s) to track.

Select left eye for recording.

Select right eye for recording.

Select both eyes for recording.

Select sampling rate of EyeLink recording.

(=il lialic]

Toggle search limits on or off.

SHIFT and
cursor keys
(=, =, for )

If search limits are enabled, these keys can be used to move
the position of the search limits.

ALT and
cursor keys
(&= =, 1, or{)

If search limits are enabled, use these keys on the Host PC
keyboard to adjust the size and shape of the search limits. On
the Display PC, use a combination of Ctrl and cursor keys
instead.

X Toggle crosshair display.

T Toggle threshold coloring display.

I Change illuminator power.

CTRL +E Toggle Auto Exposure on or off.
CTRL and f, Adjust bias value of Auto Exposure.

or}
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Indicator Status of Pupil

SIZE Pupil is too large or too small

PUPIL MISSING Pupil is missing

BOUNDS Pupil is missing or the gaze data is not valid
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Indicator

Status of Corneal Reflection

MISSING

Corneal Reflection is missing

BOUNDS

Corneal Reflection is missing or the gaze data is not valid





