Getting a Tobii Eye Tracker to
Work

This quideisbased on using a Windows XP oper ating system, a Tobii eyetracker

(T60) and Eprime Professional 2 so these instructions will probably not work for
all set-ups but can be modified. |f you have any guestions contact me at
k.d.hudson@reading.ac.uk

Version 1.2
Dr Kerry Hudson, University of Reading, School of Psychology and
Clinical Language Sciences. 2011


mailto:k.d.hudson@reading.ac.uk

Table of Contents

O | 1 Yo [§ o 1o o [ PP PPPPPPPPP PPN 3
2. Connect the Eye Tracker to the Laptop ........cocoeviiiiiiiiiiiiiiiici e 3
Q. UPALE .. 3
b.  Setthe IP address for the eye tracker to automatic assignment........... 3
c. Disconnect all network connections except for the eye tracker ........... 5
d. Set the eye tracker as an external display (DO NOT DO THIS IF
USING EPRIME) ..ottt 6
3. Eprime and the EYe TracCKer ..........ccoooiiiiiiieeeiie e a e 8
Q. UPAALES ...t 8
D.  Set exterNal SCIEEN........uuuiiiiiiiiiiiiiee s 9
c. Ensure Tobii Extensions for Eprime are enabled..............cccccceeeennn... 12
d. Set serial number to connect Eprime and the eye tracker .................. 14
e. Calibrate the eye tracker in Tobii StudiO ..........cccceeevvieiiieeiiiiiiiiiiiii, 16
f. A note on screen coordinates from Eprime files..........cccccvvvvvieennn. 17
O e (=TT o] = 1o ] o SR 18
a. Installing and LICENSING ......cccooviiiiiiiiiccie e 18
b.  Checking that the eye tracker and Presentation are connected .......... 18
c.  Coding synchronisation with the eye tracker ..........ccccceeveviiieeeeennnne.e. 19
d. Using the mouse instead of the eye tracker for testing code.............. 19
e. Calibration—setting up and changing the routine type....................... 20
5. MATLAB @nd COQEBN....ccciiiiiiiieiiiiee ettt e e e e e e e 21
6. TroubleShOOtING ........coieieiece e 21
a. Check cables (especially the VGA connection) ........cccceeeeeeeeeeeeennnne, 21
D.  RUN @ SAMPIE SCIIPT ..eeeeiiiiiiiieee e 22
c. Trytosend a signal to the eye tracker............cccceeeviiiiiiiiiiiicicccee e, 22
d. RUnN Tobii diagnOSLICS.........ccceeiiiiiiiieeecce e 25
e.  Tryrestarting the laptop and eye tracker.........cccccoeiiiiiienns 26



1. Introduction

This guide is intended to help you get a Tobii eye tracker working as I’ve learnt that

this is harder than it first appears and it is far from just a plug and play maEkine

also learnt that most things that will help you get a programme running aren’t in

manuals or technical support online. | have therefore compiled this guide to hopefully
get you through any difficulties that you might come across. | hope that this guide will
be useful to you and will mean that you can get experiments up and running quicker
and without needing to tear your hair out!

I’ve tried to cover many of the problems that I came across, although I've tried to

cover many issues that might arise you might also still have difficulties. Even after
trying all of these steps it might be worth contacting Tobii about any problems.
They’re happy to do remote sessions to get eye trackers working, so hardware help is

at hand. Not all problems relate totsaire issues as I’ve heard stories of people

battling with Tobii eye trackers only to find that there are no software problems and
that there was a dead component in the eye tracker itself.

2. Connect the Eye Tracker to the Laptop

a. Update

Ensure that you have the most up to date versions of the Tobii firmware and software
(i.e. Tobii Studio) for your eye tracker. Tobii recommend that you should be running
the most recent version of all software and hardware in order to minimise the
likelihood of bugs and issse

Updates for Tobii can be found at:
http://www.tobii.com/en/eye-tracking-research/global/support-and-downloads/

b. Set the | P address for the eye tracker to automatic assignment

You should avoid using a fixed IP address for the eye tracker as this can cause
problems. It’s much better to let the eye tracker generate a new IP address every time

it starts up. So, ensure that an IP address is acquired automatically and not a fixed IP
address.

To do this:

1) Go to Start then Connect To then Show all connections. (or go to My
Network Places and then View Network Connections in the blue panel on
the left, this will skip the next stage).

2) A new screen will appear called Network Connections.

3) Right click on Wired Network Connection.
Click on Properties.


http://www.tobii.com/en/eye-tracking-research/global/support-and-downloads/
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4) On the General tab click on Internet Protocol (TCP/IP).
Click the Properties button.

5) A new screen will appear called Internet Protocol (TCP/IP) Properties
Make sure that a green dot is next to 'Obtain an IP address
automatically’ and also 'Obtain DNS server address automatically'.
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6) Once you've done this click OK on this screen and then the Network
Connections Properties screen.

The eye tracker will now generate a new IP address each time it is connected.

c. Disconnect all network connections except for the eye tracker

Disconnect any network connections either physical or wireless, that are not the wired
connection between the eye tracker and laptop. Any network connections other than
the connection to the eye tracker cause errors.

To do this:
1) Go to Start then Connect To then Show all connections.
2) A new screen will appear called Network Connections.
3) Right click on any network connections e.g. wireless.
Click on Disable.
(n.b. you can re-enable the network connection easily by following these

instructions but click on Enable, you will not permanently remove a network
connection by disabling it.)



" Network Connections [Z”EIE'
File- Edit Wiew Favorites Tools  Advanced  Help 'I:}"‘
@ Back - J Iﬁ f_1 Search |‘!.:-_'_ Falders v Ll Folder Sync

Address |ﬂ‘_, Metwork Connections
= - A LaNor High-Speed Internet

leo

Network Tasks &

@ Create a new ﬁ
connection

@ Change Windows
Firewall settings Status

q Disable this network Repair
device —

% Repair this connaction

Local Area Connection
Conrecked
a4 Intel(R) 8256600 Gigabit Met. ..

Disable

Bridge Connections

@ Rename this connection Create Shorbouk
& iew status of this elets
connection Rename
Change settings of this :
conneckion Properties

Other Places

[3 control Parel
lg My Mebwork Places
u’J My Documents
g My Computer

s
|

Details

1394 Connection

LaN or High-5peed Internst
ad

d. Settheeyetracker asan external display (DO NOT DO THIS
IF USING EPRIME)

The eye tracker needs to be set as an external screen so that images can be seen on the
eye tracker’s screen. To do this you simply need to set the eye tracker as an extended
desktop, enabling you to display stimuli on the eye tracker screen and record data.

To do this:

1) Right click anywhere on the desktop and click on Properties on the screen
that appears.

2) Click on the Settings tab.
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3) Click on the small screen with a “2” in the middle.

4) Check the box that says Extend my Windows desktop onto this monitor.
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5) Click Apply, the window will then close and the desktop should appear on
the eye tracker screen.

If you still can’t see anything on screen try pressing the Source button on the eye

tracker, this is the left-most button on the panel on the front of the eye tracker. Press it
until you see an image. If you have a VGA cable attached the source should be
Analog.

3. Eprime and the Eye Tracker

a. Updates

Ensure that you have the latest updates of Eprime and also the Extensions for Eprime,
these can be obtained from logging in hete://www.pstnet.com/support/login.asp
and going to the Download section.
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b. Set external screen

You need to set the eye tracker monitor to mirror the desktop in order to record data,
you cannot set the eye tracker to be an extended desktop as for some reason this
causes errors for the HitTest that outputs which area of interest (AOI) participants are
looking at.

To mirror the desktop on the ASUS machine:

1) Press the Fn key, which is blue and the second key from the left on the
bottom row on the keyboard.

2) Atthe same time as pressing Fn press the F8 key until LCD + CRT
appears on screen.



In a second or two the desktop will also appear on the eye tracker screen.

If you still can’t see anything on screen try pressing the Source button on the eye

tracker, this is the left-most button on the panel on the front of the eye tracker. Press it
until you see an image. If you have a VGA cable attached the source should be
Analog.

You will also need to check which display the experiment will be run on. The default
setting in Eprime is to run the task on the primary screen (i.e. the laptop screen), but
it’s best to check that this is the case.

To do this:

1) Double click on Experiment Object (or go to Edit in the top bar and then
Experiment.

This brings up a new window.
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2) Double click on Display to bring up a new window.
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3) In the drop-down box Display Index make sure you see a 1 if not select it.
4) Also set Match desktop resolution at runtimgea
5) Click OK on this screen and Apply on the next screen (which will be the as

in step 1).

C. Ensure Tobii Extensionsfor Eprime are enabled

You need to make sure that Eprime and the eye tracker can communicate, this is done
using Tobii Extensions for Eprime. Ensure that the Tobii Extension for Eprime are
enabled so that the computer and eye tracker can communicate.

To do this:

1) Double click on Experiment Object (or go to Edit in the top bar and then
Experimen}.

This brings up a new window.
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2) Click on the Add button, new window called Add Device will appear.
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3) Double click on TobiiEyeTracker. This icon will then be added to the list
seen in Step 2.

d. Set serial number to connect Eprime and the eye tracker
Ensure that Eprime is linking to the eye tracker for your experiment.
To do this:

1) Double click on Experiment Object (or go to Edit in the top bar and then
Experimeny.

This brings up a new window.
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2) Double click on TobiiEyeTracker. This brings up a new window.
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3) Inthe IP Address/ Name field add the serial number of the eye tracker that
you are using. If it’s the T60 eye tracker then the serial number is TT060-205-



85200513 so that Eprime knows where to look the serial number has to be
followed by “.local.” So, using the T60 machine the IP Address/ Name field
should have TT060-205-85200513.local. typed in to it.

If you don’t know your eye tracker’s serial number, open Tobii EyeTracker
Browser select the eye tracker that you are using and click on the Copy
button. The serial number and .local. can then be pasted (ctrl + p) in to the IP
Address/ Name field.

6) Click OK, then click Apply on the screen that appears again that was seen

in Step 1.

e Calibrate the eye tracker in Tobii Studio

When using the eye tracker with Eprime the Tobii Extensions for Eprime offers a
built-in calibration package. This can be problematic so the best option is to calibrate
the eye tracker in Tobii Studio and then run your experiment in Eprime. The eye
tracker retains the last calibration in “memory” so there is no need to worry that

calibrating in Tobii Studio and then exiting Tobii Studio will cause a problem- the
calibration will be retained.

To calibrate in Tobii Studio:
1) Open Tobii Studio.
2) Open a project (either create a new one or use an existing experiment, this
won’t affect the experiment). It may take a little while for the
experiment to open.
3) Go to Set up, a drop down menu at the top left of Tobii Studio.
4) Then click on Calibrate.
5) The calibration routine will then be run, accépt ¢alibration if you’re
happy with it (the green lines are within the green dots) or reject the

calibration and recalibrate.

You can change the calibration routine to a more child-friendly version by going to:
1) Go to the Design and Record view of Tobii Studio.

2) Click on Setup.

3) Click Settings in the drop-down list.

4) Click on the Calibration tab.

5) Change the calibration routine with the Calibration Type radio buttons.

The infant routines are especially designed for children and are more
appealing than the standard black and red dots used by Tobii Studio.



f. A note on screen coordinates from Eprimefiles

When you get an output file for an Eprime experiment from the eye tracker you might
be surprised to see that the x,y coordinates for eye position are not integers. You find
the x,y coordinates in the XGazePosLeftEye and YGazePosLeftEye columns (or also
the XGazePosRightEye and YGazePosRightEye colums). | was certainly expecting to

see values like [-250, 500This coordinate systems is actually a u, v coordinate
systems but can be easily understood once you understand where the origin is
onscreen.
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The coordinates that Eprime (and indeed MATLAB) gets from the eye tracker are
based on the origin being at the centre of the screen and having a value of [0.5, 0.5].
The coordinates are based on the following system:

0,1 1,1

0,0 1,0

This coordinate system allows for a good degree of accuracy and more importantly
use of this coordinate system means that different screens/ eye trackers can be used



for a task as the origin will always be at the centre of the screen. This is not possible
where coordinates are defined from screen resolution.
4. Presentation

a. Installing and Licensing

The ASUS laptop is currently using Presentation and has the necessary extensions
installed.

If you are not using this machine:
Presentation can be downloaded#p://www.neurobs.com/

The necessary extensions can be found at
http://www.visionspace.at/index.php?id=3&L =1

The documentation for the extension contains sample programmes that contain the
code that is needed to run an experiment with the eye tracker.

b. Checking that the eye tracker and Presentation are connected

You can check that the extension is working correcting in the extension manager of
Presentation. If you don’t get any data through this check all connections and cables.

1) Go to Tools and click on Extension Manager.

2) Click on the Tobii extensions, and the test extension option. This will
bring up a new window.

3) Inthe Send Command box, first type the serial number of the eye tracker
followed by “.local” e.g. TT060-205-85200513.local. Then click send
command.

4) In the Send Command box, type port 4455 and then click send command.
5) Click on the Start buttons at the top left of the window.

6) Click on the recording button for eye movements. This section should now
fill with x,y coordinates in red if the eye tracker is recording eye
movements if you are sat in front of the eye tracker. If no data fills here,
check your connecting cables and that you typed the correct serial code. If
values appear, you have successfully connected the eye tracker and
computer.


http://www.neurobs.com/
http://www.visionspace.at/index.php?id=3&L=1

c. Coding synchronisation with the eye tracker

The following code must be included to facilitation communication between the eye
tracker and computer. Add these lines to the PCL section of your code:

# get an instance of the eye tracker extension
eye_tracker Tobii = new eye_tracker( "Tobii" );

# set the host IP address that the Tet_server runs on- remember to set the IP to
generate automatically
Tobii.send_command( "host TT060-205-85200513.local" );

# set the port the Tet_Server sends the data to
Tobii.send_command( "port 4455" );

# set the screen resolution used by the Tobii eye tracker
# Default: Screen Resolution settings
#Tobii.send_command( "width 1280" );
#Tobii.send_command( "height 1024" );

When setting the IP address use the serial number of the machine, this can be obtained
as in Step 3 above.

d. Using the mouseinstead of the eye tracker for testing code

What’s really handy about Presentation is that you don’t need the eye tracker
connected to test script as you can use the mouse to emulate eye movements. This
saves the need to get hold of the eye tracker or the need to connect/ move equipment.

To use the mouse instead of the eye tracker, add these lines to your PCL
section:

# get an instance of the eye tracker extension
eye_tracker Tobii = new eye_tracker( "Tobii" );

# set the host IP address that the Tet_server runs on- remember to set the IP to
generate automatically
Tobii.send_command( "Mouse Test Server" );

# set the port the Tet_Server sends the data to
#Tobii.send_command( "port 4455" );

# set the screen resolution used by the Tobii eye tracker
# Default: Screen Resolution settings
#Tobii.send_command( "width 1280" );
#Tobii.send_command( "height 1024" );



e. Calibration —setting up and changing the routine type

You have two options available to you when calibrating the eye tracker when using
Presentation. You can either use the built-in routine or use Tobii Studio as in Step e of
using the section above.

The built in routine consists of a five point cross-hair calibration. The programme will
automatically end if calibration is inadequate. You can also change the colour and
object used for calibration in the SDL section of your programme.

To run the built-in routine:
1) To add to the SDL section:
#for automatic calibration
picture {

background_color = 0,0,255;
box { height = 10; width = 1; color = 255,0,0; };

x=0;,y=0;
box { height = 1; width = 10; color = 255,0,0; };
x=0;,y=0;

} et_calibration;
2) To add to the PCL section:

# start calibration
tracker.calibrate( et_calibrate_default, 0.0, 0.0, 0.0);

This screenshot shows definition of the eye tracker serial number and also calibration.
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5. MATLAB and Cogent
Both MATLAB and Cogent are currently installed on the ASUS machine.
A licence and installation of MATLAB can be obtained from IT technicians or at

http://www.mathworks.co.ukZogent can be found at
http://www.vislab.ucl.ac.uk/cogent.php

I’'m only just learning to use MATLAB and the eye tracker so as I learn more this
section will get added to!

6. Troubleshooting

a. Check cables (especially the VGA connection)

If the eye tracker says Check Cable on its screen you probably have trouble with the
VGA cable’s connection. Ensure what the VGA cable is attached as many laptops
(including the ASUS machine) do not have screws- the cable can be supported by a
rubber or something small to lift the connector behind the laptop. This should make


http://www.mathworks.co.uk/
http://www.vislab.ucl.ac.uk/cogent.php

the screen come on if you have seen the Check Galokage. It’s probably also a
good idea to check that all the cables are properly connected.

If you’re still getting errors then it’s sensible to try replacement cables just to check
that the cable hasn’t broken and is causing your problems. The cables don’t need to be
a specific brand or length as [p#s you’re replacing the right cables.

You’ll need:

a VGA cable.

an ethernet cable.
atype Ato B USB cable.

b. Run a sample script

A good way to test if the problem a connection is because of your experiment or
something else, is to run a sample script provided by the software that you’re using. If

this is Eprime you can go in to File, Open, My Experiments, Tobii, Samples, TET,
TETFixedPositionAOI. Then make sure that you set the IP Address/ Name field to the
serial number of the eye tracker (as outlined in Step 3d).

In Presentation this can be found by going to the folder for the extensions and running
the SaveAndReplayDemo ensuring that you send the Tobii.send_command( "host
TT060-205-85200513.local" ); command (or replace this with your serial number).

C. Try to send a signal to the eye tracker

To test whether there is a physical connectivity issue with the eye tracker it’s a good
idea to try to ping the eye tracker, if the signal is sent and received you know that the
eye tracker is physically connected to the computer.

To ping the server on the eye tracker (these instructions were made on my
home computer so will look different to what you see on a laptop or computer
connected to the network):

1) Go to Start click on Run.
2) In the small box type cmd@his will bring up a black DOS window. Don’t

be worried by this, you can do no harm to the computer. All you will be
doingis sending a signal to the eye tracker and see if it gets sent back.



B Administrator CA\Windows\system32\cmd.exe

Microsoft Windows [Uersion 6.8.6801 1
Copyright (c? 28806 Microszoft Corporation. All rights reserved.

CoslUzerssKerryr_

3) Type IPconfig and press return.

@8 Administrator: CAWindows\system32icy

Microsoft Windows [Uersion 6 -
ICopyright (c? 2886 Microsoft Corporation. A1l rights reserved.

sUzerssKerryrIPeconfig

This will bring up a list of wired and wireless network connections to the
computer. You will see lots of numbers, there’s no need to be intimidated by
this.

4) Find the IPv4 Address for the eye tracker, it is usually connected via a
wired LAN connection.

5) When you have found the right IPv4 Address type Ping and then the IPv4
Address for the eye tracker. Press return.

Here is an example from my home computer:



.| Administrator: C:\Windows\system32\cmd.exe

Windows IP Configuration

Wireless LAM adapter Wirelessz Metwork Connection:

Connection—specific DNS Suffix cable . virginmedia.net
Link-local IPve Address . . . . feB8B::acfS:edf@:9V0b:bef2x11
IPu4 Address. . . . . . . . . . 1922 .168.1.181

Subnet Mask . . . . . . . . . . 255 .255.255.8

Default Gateway . . . . . . . . 192 .168.1.1

Ethernet adapter Local Area Connection:

Media State . . . i

o b b M W b Media disconnected
Connection—specific DHS Suffix

Tunnel adapter Local Area Connection* 6:

Media State . . .

e e e e e e e Media disconnected
Connection—specific DNS Suffix .

Tunnel adapter Local Area Connection® 7:

Hedia State . .

NN MR e N Hedia disconnected
Connection—specific DHS Suffix .

cable .virginmedia.net

Tunnel adapter Local Area Connection®*® 12:

Media State . . .

P e e e om e e Media disconnected
Connection—specific DNS Suffix .

Tunnel adapter Local Area Connection* 13:

Media State . . 5

R MHedia disconnected
Connection—specific DNS Suffix .

Tunnel adapter Local Area Connection® 14:

Connection—specific DHS Suffix

IPub Address. . . . . . . . . . 2001 :-8:5ef5:79fb:3803:34db:3f57:fe%a
Link-local IPvét Address . . . . feB8@::3883:34db:3F57:fePax15

Default Gateway . - . . - . . . L

C=“Uszeprs~Kerryrping 192_168.1._181 _

You will see a number of lines appear.



[&n] Administrator: C\Windows\system32\cmd.exe

Windows IP Configuration

Wireless LAM adapter Wirelessz Metwork Connection:

Connection—specific DNS Suffix : cable.virginmedia.net
Link-local IPvt Address . . . . . = feB@::acfh:edf@:?78bh:bef2x11
IPu4 Address. .. o= 192.168.1.184

Subnet Mask . . . = 255.255.255.8

Default Gateway : 192.168.1.1

Ethernet adapter Local Area Connection:

Media State .
Connection—specific DHS Sufflx

Media disconnected

Tunnel adapter Local Area Connection* 6:

Media State .
Connection—specific DNS Sufflx

Media disconnected

Tunnel adapter Local Area Connection® 7:

Hedia disconnected
cable .virginmedia.net

Hedia State .
Connection—specific DHS Sufflx

Tunnel adapter Local Area Connection®*® 12:

Media State

. Media disconnected
Connection—specific DNS Sufflx

Tunnel adapter Local Area Connection* 13:

Hedia State

5 MHedia disconnected
Connection—specific DNS Sufflx

Tunnel adapter Local Area Connection® 14:

Connection—specific DHS Suffix .

IPut Address. s B 2001 :-8:5ef5:79fb:3803:34db:3f57:fe%a
Link-local IPvt Address . . . . . feB8@::3883:34db:3F57:fePax15

Default Gateway B L

C=“Uszeprs~Kerryrping 192_168.1._181

Pinging 192 .168.1.1081 with 32 bytes of data:

Reply from 172.168_.1.181: bytez=32 time<imsz TIL=128
Reply from 192_168.1.1601: hytes=32 timed{ims TTL=128
Reply from 122.168.1.181: bytez=32 time<lns TIL=128
Reply from 172.168_1.181: bhytez=32 time<imz TIL=128

Ping statistics for 192_168.1._181:

Packets: Sent = 4. HReceived = 4. Lost = B (Bx loss).
Approximate round trip times in milli-—seconds:

Hinimum = Bms,. Maxinum = Bms,. Average = Bns

CosllzerssKerryl

6) If the number of packets sent and received matches (see four lines up from
the bottom) then you know that the eye tracker is properly connected- your
problem is not a connectivity issue.

If there is a mismatch between the number of packets sent and received your

connection to the eye tracker is incomplete. Try changing cables and checking

the connections are tight to the laptop and from the eye tracker.

d. Run Tobii diagnostics

Running Tobii diagnostics is another way of checking for connectivity issues.
1) Go to the Tobii Eyetracker Brower.

2) Find your eye trackeif it’s the T60 machine in the department it’ll have
the serial code TT060-205-85200513.



3) Make sure that you sit in front of the eye tracker as it will be trying to pick
up your eyes.

4) Follow the on screen prompts to check the eye tracker’s performance.

e Try restarting the laptop and eye tracker

The TET Server running on the eye tracker can sometimes need to be reset, this can
simply be done by restarting the eye tracker (connected to the laptop) and laptop at
the same time. | was told by a tech support worked at Tobii that restarting three times
can sometimes fix problems with the TET Server.

To do this simply restart the laptop and the eye tracker connection will be reset while
the laptop restarts.



