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Preface

Tobii Studio™ 2.2

Tobii Studio™ offers a comprehensive platform for the recording and analysis of eye gaze data, facilitating
the interpretation of human behavior, consumer responses, and psychology. Combining an easy
preparation for testing procedures and advanced tools for visualization and analysis, eye tracking data is
easily processed for useful comparison, interpretation, and presentation. A broad range of studies is
supported, from usability testing and market research to psychology and ocular-motor physiological
experiments. The Tobii Studio’s™ intuitive workflow, along with its advanced analysis tools, allow for both
large and small studies to be carried out in a timely and cost-efficient way, without the need for extensive
training.

Tobii Studio™ supports a large variety of stimuli and allows both multiple and different stimuli types to be
combined into a single recording. A holistic view of behavior is achieved by integrating the recording of
eye tracking data with user video, sound, keystrokes, mouse clicks, and other data sources into a single
solution.

Usability studies
Tobii Studio™ is very well suited for evaluating user experience in regard to:

o Websites

e Software

e Computer games

e Interactive TV

e Handheld devices

e  Other physical products

Advertising testing
Tobii Studio™ is ideal for testing advertising design on a variety of media:

e Packaging and retail shelf design and placement

e Web advertising

e TV commercials

e Print advertising, digitally scanned and presented on a monitor
e Print advertising, using the actual physical print

Psychology & physiology research

Tobii Studio™ is suitable for a wide range of psychological and physiological experiments, such as:

¢ Infant research

e General psychological response studies, including the use of scan-paths, gaze distribution, gaze
response times, and manual response times

e Studies of autism, ADHD, and schizophrenia

e Reading studies

e Studies of ocular-motor behavior and vision deficiencies

A valid license key is needed to run Tobii Studio™. The license can be found on the Tobii Studio™ CD
cover. It can also be obtained from Tobii by contacting Tobii Support.



Offline help can be accessed by clicking the question mark icon in the different views in Tobii Studio™.
The online help can also be reached from the Help menu.

Internet Resources

Tobii Studio™ related material, such as release notes, manuals and detailed system recommendations can
be downloaded from the Support & Download section at www.tobii.com. To download the available
material, you need to use your product license key or contact Tobii Support for login details.

You can also find other Tobii Studio™ materials at various social media sites, such as YouTube.com (Tobii
Studio™ demo and short tips videos), Scribd.com and SlideShare.net. To access those materials, go to
the respective website and search for TobiiEyeTracking, Tobii, or Tobii Eye Trackers, or visit the Products
& Services section at www.tobii.com.

Additional Publications and Resources

For additional information on how to use Tobii Studio™ you can watch the video walkthrough and practice
with the Tobii Studio™ Tutorial Project that is included on the Tobii Studio™ Installation CD, or
downloaded from www.tobii.com (Products & Services section).

Information on different configurations for the Tobii TX Series Eye Tracker setups can be found in the eye
tracker user manual that is shipped with the eye tracker. If the manual has been misplaced or lost, you can
download a PDF version of the manual from the Support & Download section at www.tobii.com.

Detailed documentation on Tobii Studio™ timing of stimulus display, as well as Tobii Eye Trackers sample
timing information, is available upon request. Contact Tobii Support or your sales representative in your
area to obtain a copy of the Timing Guide for Tobii Eye Trackers and the Eye Tracking Software
whitepaper.

E-Prime® Extensions for Tobii combine E-Prime® Professional Stimulus Presentation Software with the
ease of use of Tobii Eye Trackers and Tobii Studio’s visualizations and AOI analysis. The E-Prime®
Extensions for Tobii includes the script necessary to integrate E-Prime with Tobii Eye Tracking
Technology. E-Prime® Extensions for Tobii documentation can be downloaded from www.tobii.com
(Support & Download section) and http://www.pstnet.com/eprime.cfm (Support section). To download
the documents you need to have valid licenses for E-Prime®, E-Prime® Extensions for Tobii and Tobii
Studio™. Contact Tobii Support and register at the PST Web Support Site.

Training

Tobii Technology provides Tobii Studio™ online and onsite training. Our training solutions are tailored to fit
our clients’ knowledge levels and needs, and cover everything from how to use our products, to basic
understanding of eye tracking methodology. For more details on the available courses, visit the Products &
Services section at www.tobii.com or contact the Tobii sales representative in your area. Alternatively, you
can also send an e-mail to training.analysis@tobii.com.

Technical Support

Tobii Technology Technical Support services are available to customers with a valid support and upgrade
contract. Customers may contact Tobii Technical Support for assistance in installing and using Tobii
Studio™ and Tobii Eye Trackers and to obtain information on recommended and supported hardware and
OS environments. To reach Technical Support, use the following contact phone numbers and e-mail
addresses.



Germany and Eastern Europe
Languages: German and English
Phone: +49 69 24 75 03 427

Email: support@tobii.com

North America and Mexico
Language: English

Phone: +1 703 738 1320

Email: support.us@tobii.com

Japan

Language: Japanese
Phone: +81 35793 3316
Email: support.jo@tobii.com

Sweden & Rest of the World

Languages: Swedish, English, German, French and Spanish

Phone: +46 8 6636003
Email: support@tobii.com

Tobii Studio™ Editions

Tobii Studio™ is available in three editions: Basic, Professional and Enterprise. The table below shows the
features available in each of the Tobii Studio™ editions.

Features

Test Design

Replay

Statistics
Data Filters

Instruction stimuli

Image stimuli

Movie stimuli

Web stimuli

PDF stimuli

Questionnaire stimuli

Scene camera

External video

Eye gaze

Independent variables

Stimuli-related events

Keystrokes and mouse clicks

Web page transitions and scrolling (Internet Explorer)
Event Logging

User video and sound

Local live viewer

Remote live viewer over IP
Retrospective Think Aloud (RTA)
Gaze replay

Video clips

Gaze plot

Heat map

Areas of Interest (AOIs)

Automatic cluster AOls

Beeswarm

Descriptive statistics tables and charts
Fixation filters

Raw data visualization & export (unfiltered gaze data)

Professional

Enterprise



Tobii Studio™ Non-Recording Version

A Non-Recording version of Tobii Studio™ is also available for purchase. This version allows you to
import, replay, edit, and analyze projects recorded with a full version of Tobii Studio™. The replay and
analysis features available in the Non-Recording rversion of Tobii Studio™ are tied to the features of the
Tobii Studio™ edition (Basic, Professional or Enterprise) used to perform the recordings.

If you wish to have more information on the Tobii Studio™ Non-Recording version, contact your sales
representative.
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1 Installing and Updating Tobii Studio

The objective of this chapter is to instruct you in how to install and update Tobii Studio on the computer
you are going to use to record eye tracking data. For details on how to set up Tobii Eye Trackers or Eye
Tracking hardware, please see the respective user manuals.

For optimal performance, Tobii Studio should be installed on a computer that follows the Tobii Studio and
Tobii Eye Trackers System Recommendations. This document is available at www.tobii.com (Support &
Downloads section), or can be obtained from your local sales representative.

Tobii Studio software can be used to incorporate much more than just recording of eye tracking data.
Various video and audio streams and integration with other software and hardware may also be utilized.
Make sure that when you use additional components, such as video capture cards and cameras, that you
have the correct drivers installed on your system.

1.1 Before installation

Tobii Studio uses Windows programming components, drivers, and eye tracking firmware (e.g. APls and
frameworks) to display and record the eye tracking data and stimulus. These components must be
installed on the computer before installing Tobii Studio.

Tobii Studio is compatible with Windows XP, Vista and 7 (32- and 64-bit versions).

1.1.1 Install Microsoft .NET and DirectX

Microsoft .NET framework 3.5 SP1 must be installed on the computer. If it is not installed, install from the
folder on the installation CD or from the Support & Downloads section at www.tobii.com.

DirectX version 9 or higher must be installed on the target computer. It is installed with the operating
system (Windows XP or Vista).

To check the DirectX version on your computer:

1. Click the Start menu.

2. Type dxdiag in the search field (Windows Vista) or in the run field
(Windows XP) and click ENTER.

3. The current DirectX version can be found under the System tab, in the DirectX Diagnostic Tool
dialog box.

If Direct X version 9 or higher is not installed, download it from the Microsoft Download center
http://www.microsoft.com/Downloads/Search.aspx. If you are using Windows XP, you need to install
DirectX 9. If you are using Windows Vista install DirectX 10.

1.1.2 Install the driver for the eye tracker built-in user camera

Additionally, if the eye tracker has a built-in user camera (Tobii T —Series Eye Trackers) and its serial
number is equal to or lower than TTXXX——XXXXXXXX you need to manually install the user camera
driver. This driver is not compatible with Windows 64-bit versions.

To manually install the driver in Windows Vista:

Insert the Tobii Studio CD (close any autoplay window).

On the Windows taskbar, click the Start button.

Locate and open the Control Panel.

Open Hardware and Sound > Device Manager, or if you are using the Control Panel's Classic
View, open the Device Manager directly.

rpPoOndp
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5.  On the Device Manager menu bar, open the Action menu then select Add Legacy Hardware to
open the Add Hardware Wizard dialog box.

6. Inthe Add Hardware Wizard dialog box, click Next.

7. Select “Install the hardware that | manually select from a list (Advanced)” and click Next.

8. In the devices list box, click “Show All Devices” and then click Next.

9. Click Have Disk.

10. In the Install From Disk dialog box, click Browse.

11. Click Computer and double-click the DVD drive.

12. Open the Drivers and Utilities folder > T60, T120, X60, X120 folder > Drivers and Utilities
folder > UserCam Driver (T60 and T120) folder > Version 1.

13. Select the snp2std.inf file and click Open.

14. Click OK in the Install From Disk dialog; the driver is installed.

15. Click Cancel to exit the Add Hardware dialog box and close the Device Manager program and
Control Panel window.

1.1.3 Install the TET server for the Tobii -50 Series Eye Trackers

In order to use Tobii Studio with the Tobii -50 Series (1750, X50, 2150), you need to install the Tobii Eye
Tracker (TET) Server on the computer (single computer setup). The TET Server installation file can be
found on the Tobii Studio CD.

To install TET Server:

1. Open the Tobii Studio CD folder > Drivers and Utilities > 1750, x50, 2150.

2. Double-click TETServer 2.9.16 (Windows XP) or 2.9.18 (Windows Vista) to run the
installer package.

3. Follow the on-screen prompts and instructions to complete the installation.

Note: TETServer 2.9.16 (Windows XP) and 2.9.18 (Windows Vista) are not compatible with Windows 7.

1.2 Installing Tobii Studio

To install Tobii Studio you need the Tobii Studio CD and a software license key. The license key is used to
activate Tobii Studio after it is installed on the computer. Tobii offers single-user and multiple-user
licenses. A single-user license includes a key for each copy purchased. A multi-user license includes one
key with entitlement to install the software on multiple workstations.

License activation can be conducted when first running Tobii Studio or up to 5 days later, if you are not
able to connect to the Internet during the installation.

The Tobii Studio license key is located inside the Tobii Studio CD cover. Use manual activation if you have
problems activating your license or do not have an Internet connection.

To install Tobii Studio:

Insert the Tobii Studio CD in your computer.

Open the Tobii Studio CD folder.

Double-click TobiiStudio_installer_###.exe (### represents the Tobii Studio version number).
Follow the on-screen prompts and instructions to complete the installation.

ron -

Start Tobii Studio by clicking the icon on your desktop to launch Tobii Studio. Alternatively, click Start
menu > All Programs > Tobii. From the Tobii menu, select Studio and then click the Tobii Studio
application.

The first time you run Tobii Studio, you will need to provide the license key to run the software.
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To uninstall Tobii Studio:

Open the Windows Start menu and select All Programs.

Click Tobii > Studio.

Click Uninstall Tobii Studio.

Follow the on-screen prompts and instructions to remove Tobii Studio.

PN~

1.2.1 License key activation
When you use Tobii Studio for the first time, start by typing the license key in the License key text field.
After typing the license key, you have the option of selecting either Activate Now or Activate Later:

e If your computer is connected to the Internet, type your organization name and an e-mail address
in the respective fields and then click Activate Now. The activation process is initiated and you
can start using Tobii Studio once it is completed.

¢ If you do not have an Internet connection, regardless of whether not you will in the future, click
Activate later.

§ License Data

,L‘Fl% Activate instaliation now?

License key

Enterpn=e edibon expres 11/13/2009
Organization
Tobii
E-mail {optional)
w

| Activate Now Hﬁu:tivate Later | I Cancel

By clicking Activate Later, you have a grace period of 5 days to activate Tobii Studio. The License Data
dialog box will appear every time when you start Tobii Studio until it has been activated. If the software has
not been activated within the 5 days, you will not be able to run Tobii Studio without activating it.

Automatic activation can also be used after you have started Tobii Studio. Open the Help menu in Tobii
Studio’s main menu and click Activate License - Automatic.

If an error occurs, a message will appear stating that you were not able to activate Tobii Studio. Click the
Yes button to continue to the manual activation or click No to activate automatically at a later stage.

To activate the license key manually:

1. Start Tobii Studio. In the License Data dialog box, click the Activate Later button. A dialog box
opens informing you that “Your Tobii Studio software must be activated in 5-1 days”.

2. Create a new project or open an existing project (for details, see sections 2.1 and 2.2 of this
manual, pages 14-15).

3. Open the Help menu on Tobii Studio’s main menu and click Activate License — Manual... to open
the Manual activation dialog box.

© 2010 Tobii Technology - All rights reserved. Tobii Technology and the Tobii logo are either registered trademarks or trademarks of Tobii Technology in the United States 7
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«* Eprime - Tobii Studio-

File View Tools ForSight | Helpi

. Design and Record m Report Bug

Collect Logfiles to Desktop

l " — LElE Activate License - Automatic

Activate License - Manual...

Download Manual

Help contents
Check for Updates

About Tobii Studio

4. In the Manual Activation Information box, you can find the information needed to activate your
license. You can save that information in a text file by clicking the Save as file button.
5. You can then choose between three methods to activate your license:

a. Open your web browser and go to the activation page
http://StudioHelp.tobii.org/Activate (if possible on a different computer) and enter the
license key, machine ID and organization information in the designated fields on the page
and click Activate.

b. Send an e-mail to support@tobii.com. The e-mail should contain the company name,
license key and machine ID (eye tracker ID).

c. Call Tobii support at one of the phone numbers shown in the manual activation window.

Manwal Activation Infarmstion

The information below is needed to activate your license/installation by web,
mail or telephone

Licenzs key:

Machineld:

Manua/ activation methods
1. ‘ﬂ;'eb: hﬂp:ffS.tl;ldiolHelp.tobii Jorg/Activate {double click to connect)

2. E-mail: support @tobii com
3. Phone: Tobii support {double click for numbers).

Enter Manual Activation Code

Enter the activation code received from Tobii through manual activation, se
above.

I_'_'_'_

6. An activation code is obtained from the web page or from support.

7. Enter the activation code in the Enter Manual Activation Code field. If successful, the following
message should appear: Thank you for activating Tobii Studio. You may now start using it.

8. Click OK to start using Tobii Studio.

If the activation is not successful, an error message will be shown. Contact support and provide them with
the information shown in the error message.



Toull

1.2.2 License deactivation

Tobii Studio’s license key policy also allows single license keys to be deactivated and reactivated more
than once, allowing you to install Tobii Studio on multiple computers and then switch between the
computers. However, each license key can only be activated on one computer at a time.

To deactivate the Tobii Studio license key:

1. Connect the computer to the Internet.

2. Start Tobii Studio.

Create a new project or open an existing project (for details, see sections 2.1 and 2.2 of this
manual, pages 14-15).

Click Help on Tobii Studio’s menu bar and then click Deactivate License.

Click Yes in the warning dialog box and wait until it connects to the server.

Click OK and Tobii Studio exits.

If you start Tobii Studio again, you will be prompted to enter a license activation key.

Click the Activate Now button if you wish to reactivate your license.

w

©No o

1.2.3 How to change the license key information
The License Data dialog box displays the license key and Tobii Studio edition information, together with
your organization name and contact e-mail address.

To check the license key reference and the Tobii Studio edition:

1. Start Tobii Studio.

2. Open an existing project or create a new project (for details, see sections 2.1 and 2.2 of this
manual, pages 14-15).

3. Click Help on Tobii Studio’s menu bar and then click About Tobii Studio.

4. The About Tobii Studio dialog box displays information about the Tobii Studio version, edition,
license key and whether it is activated or not.
[ About Tobii Studio.Ur (i |
Tobii Studio 2.1.8
Enterprise edition
Copyright © 2008

Tobii Technology AB

License Key

License key activated.

Medule Info...
Enter license key...

-

=)
5. To change the license key, click the Enter license key... button to open the License Data dialog
box.
© 2010 Tobii Technology - All rights reserved. Tobii Technology and the Tobii logo are either registered trademarks or trademarks of Tobii Technology in the United States 9
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o License Data M

To use the Tobii Studio software you need
m to provide an organization name and a valid

license key.

When you have provided a valid license
key you need to activate your copy of Tobii
Studio.

License key

Enterpnse aditicn

Crganization

E-mail (optional)

| Activate Now | | Activate Later | | Cancel |

6. In the License key field, select the existing license key and press DELETE.
7. Type the new license key.
8. Click Activate Now or Activate later to close the License Data dialog box.

1.3 Connecting Tobii Studio to a Tobii Eye Tracker
To verify that the Tobii Studio computer and your Tobii Eye Tracker are correctly configured, check if you
are able to connect Tobii Studio to the eye tracker.

Global Sattings

Sereen and Video Capture | Eve Tracker |Ca&ibmﬁcn Fixation Fiters I Recording I Miscellaneous

Type Host Mame Serial Model o
Auto TT120-204-83200334.local. TT120-204-83200334 Tobii T120
Aute  TTO60-204-87900384 local TT060-204-82900384  Tobii TG0

m

Can' find your eve tracker?

Test selected eye tracker

Delete selected eye tracker
X Series Config Toal...

Upgrade eye tracker

Eyetrackers of older models can be added manually.
Use 127.0.0.1 as host if you are running a Tetserver locally.

Host Name {Optional)

Add eyetracker

- — =

10
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To test the connection:

1. Start Tobii Studio by clicking the icon on your desktop.

2. Open an existing project or create a new project and test (for details, see sections 2.1 and 2.2 of
this manual, pages 14-15).

3. On the Design and Record tab, click Setup and select Settings.... This will open the Global
Settings dialog box.

4. Select the Eye Tracker tab and click the eye tracker in the eye tracker list.

5. Click Test selected eye tracker to test the connection and click OK to connect and close the
Global Settings dialog box. Tobii Studio is now connected to the eye tracker.

Earlier eye tracker models (e.g. 1750 and X50) are not detected automatically by Tobii Studio. If you are
using a Tobii -50 Series Eye Tracker you need to set up the connection manually.

To set up the connection manually (For Tobii -50 Series Eye Trackers):

1. Type the IP address of the computer running the TET Server in the Host field, or type 127.0.01
address if the TET Server is running on the same computer as Tobii Studio.

2. Type a name for the eye tracker in the Name field. This step is optional; the name can be used to
easily identify the eye tracker in eye trackers list.

3. Click Add eyetracker to connect to the eye tracker and display it in the list.

For details on how to set up the Tobii Studio computer and your Tobii Eye Tracker, see the Tobii Eye
Trackers user manuals.

1.4 Eye tracker firmware upgrade

When you start Tobii Studio and connect a Tobii Eye Tracker, Tobii Studio will automatically detect if the
eye tracker has the latest Tobii Eye Tracker Firmware installed. If the Tobii Eye Tracker has an old version
of the firmware a message window is displayed prompting you to upgrade the eye tracker firmware. Click
Yes if you wish to upgrade the eye tracker firmware or No if you wish to keep the old version of the
firmware.

To upgrade the eye tracker firmware manually in Tobii Studio,

1. Open the Eyetracker Selector dialog box/tab by either clicking the connection status button on
the Design and Record tab or by opening the Global Settings dialog box and selecting the Eye
Tracker tab.

2. Select the eye tracker by clicking the eye tracker row in the Available Eyetrackers list.

3. Click the Upgrade eye tracker button. The EyeTracker Browser dialog box will open and the
upgrade process will start immediately.

4. When the upgrade process is completed, click OK to close the Eyetracker Selector dialog box or
Global Settings dialog box.

Firmware upgrades can improve the eye tracker's performance and set of features. Upgrading the eye
tracker’s firmware may fix bugs, resolve connection and trackability issues, or improve compatibility with
new operating systems.

1.5 Updating Tobii Studio

Tobii is committed to complying with the dynamic requirements of its clients, and releases several version
updates of Tobii Studio each year. Customers with a valid Support & Upgrade contract are entitled to free
software updates and free technical support.

© 2010 Tobii Technology - All rights reserved. Tobii Technology and the Tobii logo are either registered trademarks or trademarks of Tobii Technology in the United States 11
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To update Tobii Studio:

1. Click Help on Tobii Studio menu bar.

2. Select Check for Updates.

3. [f an update has been released, it will be displayed in the Check For Update dialog box, under
Available updates to download.

4. Download the release notes by clicking the Release notes link. Release notes contain important
updates and complementary information to this user manual. Please read the release notes before
installing the new version of Tobii Studio.

5. Click the Download link and in the Download dialog box and then click Save file to start
downloading the installation file for the new version of Tobii Studio.

6. When the download is complete, browse to the folder where the installation file was downloaded
and click the installation file.

Tobii Studio Software Update

License key:

Available updates to download

Version Documentation Install file

TohbiiStudio 2.1.10
Beta release

File Installation instructions:

. Click on the Download link above

. Save the file

. Close down Tobii Studio

. Install the newly downloaded version

7. Follow the on-screen prompts and instructions to complete the installation.

Tobii Studio upgrades improve program performance and the feature set. They also fix bugs, resolve
connection and timing issues, and improve compatibility with new operating systems. Check for updates
on a regular basis.

12
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2 Managing Tobii Studio Projects

Tobii Studio organizes and stores information on three hierarchical levels: Projects, Tests, and Recordings.
The top-most level is the Tobii Studio Project. This level contains participant data and one or more tests.
Each test created within a project contains one or more media elements (the stimuli), which are organized
into a single linear timeline and recordings.

Charts

Recording 1 Recording 1
Recording 2 Recording 2
Recording 3 Recording 3

The test also contains information on how the different media are presented to the test participant, such as
the order and the duration of each media element. Recordings include gaze data, media presentation
events (e.g. media start and stop times, mouse clicks, and key presses), and recording elements (e.g.,
videos from screen recordings or video capture devices). Each recording is associated with a participant
and his or her unique calibration.

The project and test structure of Tobii Studio allows you to perform an experiment with different tests on
the same group of participants. For example, if you wanted to conduct an experiment using a factorial
design, you can have multiple tests within a single project, where each test contains the same media, but
in a different order. Or, for A/B comparison testing, each test could contain different media representing
the different alternatives.

Visualizations are created based on the recordings belonging to their respective tests. You can
consequently only create a heat map for individual tests within a project, even if the same image can be
found in more than one of the tests. However, the Statistics tab can be used to perform cross-test analysis
within the same project. For example, you can group Areas of Interest (AOI) belonging to media located in
different tests and use that group to extract descriptive statistics based on eye tracking metrics.

© 2010 Tobii Technology - All rights reserved. Tobii Technology and the Tobii logo are either registered trademarks or trademarks of Tobii Technology in the United States 13
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2.1 Creating a new project
In order to start designing an eye tracking test, you first need to create a new project in Tobii Studio.

To create a new project:

1. Start Tobii Studio. This opens the Tobii Studio Project Library.

Tobii Studio Project Library e
‘ n) Create New Project m Import Project Archive ‘ ‘ % Link Project to Library l
Name Path Author Created

E-Prime Cilsers'rms\Documents\Tobii Studio Projects\E-Prime VA0 923 AM 7 x
Scientific Project CilUsers\rms\Documents\Tobii Studio Proje_\Scientific Project THH2009913AM 7 x
Tobii Accuracy Test C:\ProgramData\Tobil\Studio 71972007 9:44 AM V& x
Tobii Demo Project C:\ProgramData\Tobii\Studic Tobii Technology 427008 1105 8M  »° 3
Tobii Training C:iUsers\rmsi\DocumentsiTobii Studio Projects\Tobii Training  Tobii Technology  317/2009 1.40PM 7 x
XL demo C:\ProgramData\Tobil\Studic Tobii Technology — 2/18/2009 1139 AM _/' x
XL Infant C:\ProgramDataiTobiiiStudio 3/10/2009 10:44 AM 7 x

2. Click the Create New Project button. The Create new project dialog box opens.

Create new project

This will create an empty project at a customizable
location on your computer,

Project Name
Description

Author

The Project folder will be saved in the following directory:

C:\Usersyms" Documents’ Tobii Studio Projects

3. Name the project by typing the name in the Project Name field.

4. Click Browse... to select the folder where the project should be saved. If the folder path is not
changed, the project will be saved in the default folder: Documents\Tobii Studio Projects.
Description and Author are optional fields. Click Next when done.

14
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5. Now give the first test a test name and if desired, add a description. In the next step, the first test
is created. Type a name for the test in the Test Name field. The description that can be added is
optional.

Create first test

This will add & new test to the cument project

Test Name  Unnamed test

Description

H Create H Cancel |

6. Click Create and you are ready to start designing your test.

If at a later point you wish to change the project information (Project Name, Description, and Author) in the
Project Library, click the Edit icon " on the row of the project you would like to modify.

2.2 Opening an existing project

Once a project has been created, it is listed in the Tobii Studio Project Library dialog box.
To open an existing project from the project list:

1. Start Tobii Studio to display the Tobii Studio Project Library dialog box.
2. In the project list, double-click a project to open it. Alternatively, click the project to highlight it and
then click Open.

2.3 Linking a project to the project library

You can copy and paste Tobii Studio projects between different computers or disk drives and link them to
the Tobii Studio Project Library. This feature allows you, for example, to store your projects on an external
hard drive while Tobii Studio is running on your computer hard drive.

To link a project to the project library:

Click the Link Project to Library button to open Windows Explorer.

Browse to the appropriate project folder.

Double-click the project folder to open it in Windows Explorer.

Click the database file .db3 and then click Open to add it to the project list.
You can now open the project within the Tobii Studio Project Library

arown =
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Note: When you link a project to the Tobii Studio Project Library, only a link is created in the library, while
the project archive (tests, stimuli, and recording database) remains in its original location. The project
location is listed in the Tobii Studio Project Library's project list under the Path column.

2.4 Exporting and importing projects

Projects can also be exported as a single, compressed file (.nas) and imported into another copy of Tobii
Studio running on a different computer. These files contain all the information and elements included in the
original project and once the file is imported into another Tobii Studio workstation, it can be used to
perform the same tests as the original.

To export a project:

1. Start Tobii Studio.
2. Open the project to be exported (for details, see section 2.2 of this manual, page 15).
3. On the File menu, select Export Project Archive. The Export Project dialog box will open.

Export Project Archive

E You are exporting the project "Scientific Project’ as e
an archive

ﬁ Checked content files will be exported.

If_:--@__,, Sentence Verfication
- "4 Rec01
Rec 02
Rec 03
Rec 04
Rec 05
Rec D&
Rec 07
Rec 08
Rec 05
Rec 10
Rec 11
Rec 12
Rec 13
Rec 14
Rec 15
Rec 16
Rec 17
Rec 18
Rec 19
Rec 20

- ]

2Bz s Bee B s B Be: B B B Mo B B e B B B B

NSNS NSNS EE

4. Select the tests and files to export and click the Export button.

5. In the next window, browse and select the export location and type a file name.

6. When the export is finished, a confirmation dialog box will appear. Click OK to exit the export
process.

To import a project:

1. Start Tobii Studio. The Project Library dialog box opens.
2. Click Import Project Archive.

16
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Impeort project archive

Import a project archive (nas)fie Help

File location:

3. Click Browse... to open the Windows Explorer dialog box and browse to the file to import.

4. Click the file to select it and then click Open.

5. After loading, you can select or unselect specific tests or files by clicking Show archive contents
and selecting the files to be imported.

Import project archive “

Import a project archive (nas)file Help

File location: |C:\Users\mms"Documents\My documents"Software Browse...

() Hide archive conterts

6 Checked content in project LETA course’ will be imported.
[ Movie Test
= E_L Movie Resize

[V]'& Rec0i

{ V ) Show project details

’ Import | | Cancel |

6. The project name, description, author, and new location can be changed by expanding the Show
project details.

7. Once the appropriate files and settings have been chosen, click Import. If a project with the same
project ID already exists, there are two options: save the project as a new project or merge it with
the old. See the following section — Merging Tobii Studio projects (see section 2.5 of this manual,
pages 17-18). The project will appear in the project list when the import is finished.

2.5 Merging Tobii Studio projects

Tobii Studio allows you to create a project with one or more tests (the "parent" project) and then export
this project to other Tobii Studio workstations where the test recordings can be carried out in parallel. The
recordings and eye tracking data can then be merged back into the original project for analysis. A project
with the same name must exist in the project list in order to merge two projects.

Note: To ensure that the recordings are merged into the correct test, do not make any changes to the test
design and details in the secondary projects.

© 2010 Tobii Technology - All rights reserved. Tobii Technology and the Tobii logo are either registered trademarks or trademarks of Tobii Technology in the United States 17
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To merge two projects:

Start Tobii Studio to open the Tobii Project Library dialog box.

Click Import Project Archive.

Click Browse... to open the Windows Explorer dialog box and browse to the file you want to
merge.

Click the file to select it and then click Open.

After loading, you can select or unselect specific tests or files by clicking Show archive contents
and selecting the files to be imported.

If there are any conflicts, a new dialog box opens. This dialog box displays the merging options
and the projects that can be merged. Select Merge on import into the following project and select
which project to merge with.

If you are not sure if you should merge the project, select Save as a new project in the library
instead. The two projects will then be kept as two distinct projects in the database.

| wigh to import ‘Sentence verfication nas’ by the following method:
") Save as a new project in the library

@ Merge on import into the following project:

Studio has detected that there are one of more projects
in the library with the same project ID as the project you u
are trying to import.

‘You may either import this as a new project, or merge it into one of the projects listed
below. Please select one of the options below.

Name Path Creator CreationDate:
Linguistics - Sentence verfic... C:\ProgramData'Tobii'Studio Tobii Techno... 3/10/2009
[ ok ][ concel |

7.

Click OK when you are ready to merge or save the two projects.

2.6 Deleting and removing projects from the project library

In the Tobii Studio Project Library, you can choose between either deleting a project from your disk, or
removing the project from the project list but without deleting it from the disk.

To delete a project from the disk:

1.
2.

3.

Start Tobii Studio.

From the Projects list in the Tobii Studio Project Library, click the Delete icon % on the same row
as the Project you wish to delete.

Confirm you wish to delete the project by clicking Yes in the confirmation dialog box.

Note: When you choose to delete the project, it will be permanently deleted from the disk

To remove a project from the project list:

18
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Start Tobii Studio to view the Project Library.

Right-click the project you want to remove.

On the context menu, click Remove From Library...

Confirm that you want to remove the project by clicking Yes in the confirmation dialog box.
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3 Database Backup

Data backup is as important as the data you store on your system. Backups are for your peace of mind
and save you a lot of time and expense if your original data files should be damaged. Your data is
important for the operation of your business or research and data backup should be valued as an
important procedure in your workflow.

In its basic form, a backup is a copy of your data files to a disk or some other storage device, to provide a
working copy of your data that can be restored if your original data is lost, damaged or corrupted. This can
happen in a surprising number of different ways: computer virus infections, power failures, power spikes,
system crashes, and other unexpected external events. It is thus recommended that you create a backup
of your data regularly. In Tobii Studio, there are several ways you can backup your project database; for
example, you can export the project or you can copy and paste the project folder from its original location
to another disk. However, the easiest way is to use the Tobii Studio’s Backup Database feature.

To back up a Tobii Studio project:

1. Start Tobii Studio and open the project you wish to back up.

2. On the File menu, select Backup Database...

3. To set the location of the backup, type the target path or click the Browse dialog box button (...)
and find and select the desired location.

This will make & copy of your database including all stimuli and recorded media.

Target path:

[¥] Create sub folder using today’s date

Required disk space: 64 ME

Start Backup Cancel

4. Click the Create sub-folder using today's date radio button to copy the project into a folder
named with the date you are performing the backup. This helps to keep track of when the last
backup was made.

5. Click Start Backup and your project is then copied to the chosen location.

To access and open your project backup in Tobii Studio:

Start Tobii Studio to open the Tobii Studio Project Library.

Click the button Link Project to Library and locate the backup file.
Click the file to select it and then click Open to add it to the project list.
Double-click the project to open it.

PN~

It is advisable that you regularly back up your Tobii Studio projects.
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4 Designing and Recording Tests

Tobii Studio procedures for test design, recording, and analysis are organized in an intuitive way that
allows you to perform both small and large studies in a timely, cost-efficient manner without extensive
training. The process is as follows: you start by designing and recording the test on the Design and
Record tab; under the Replay tab, you can view and edit the recording as well as code events;
visualizations and Areas of Interest can be created under the Visualization tab; and finally, calculate and
display eye tracking metrics based on AOI's using the Statistics tab. In this chapter, we will focus on how
to design and record tests using the Design and Record tab.

| -
1T |

After you have created a project and test, you are presented with the Design and Record tab. This tab
contains efficient timesaving tools for designing tests, managing participant data, performing calibrations
and recording eye gaze, as well as media presentation data.

File View Tools ForSight Help
Replay Visualization Statistics

J

d
ReadingandFaces

Demographics InstructionsRea. Readingl

Questionnaire El

Instruction Ele Colosseur
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4.1 Creating and editing tests

Tobii Studio tests are composed of media elements that are organized along a presentation timeline. A
large number of media types are available: images, PDF documents, screen recordings, websites, movies,
physical objects (using a scene camera), external video, and instruction stimuli. This facilitates studies in a
range of different research fields.

4.1.1 Adding media to a test

Media is added to the test by dragging the media element from the media toolbar to the timeline. For
example, you can quickly place a series of pictures, AVl movies, or add a screen or web recording, in the
same test (except when using external video and scene camera media). For more information on Tobii
Studio media limitations, please see chapter 12 of this manual, page 165).

Drag and drop preferred media here!

Display1 (1680<1050)

To add a media element to the test:

1. Drag the media element icon to the test workspace/timeline (indicated by the gray arrow in the
user interface). The media setup dialog box opens.

2. Set up your element by changing the settings in the media setup dialog box (see information on
how to set up different media elements, see section 4.1.2 of this manual, pages 22-41).

3. Click OK to accept the settings and close the dialog box.

4. The media is now visible as a slide icon in the center of the test workspace. The line behind the
media element represents the timeline and the arrow represents the direction of the test. Right
above the media element is the position number of that element in the current test.
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4.1.2 Media element types
Tobii Studio integrates different types of media for analysis. The different media elements can also be
referred to as stimuli.

Media element types (stimuli):

Instruction: Text elements that can be used to display instructions or describe tasks to the
participant.

Image: Presents picture or graphic elements (i.e. BMP, GIF, JPG, JPEG, TIF, TIFF, PNG).

B Movie: Presents video in AVl or ASF format (only formats accepted).

w Web: Websites added by entering the URL or web address of the website (viewed in Windows
Internet Explorer browser).

= Screen Rec: Used to record stimuli that are presented by an external software application (or the
software itself) and shown on the local screen.

L External Video: Records the video output of software, games or a program running on an external
device (e.g. a second computer or TV). Requires a video capture card installed on the computer
running Tobii Studio.

s Scene Camera: Used to analyze how people observe and interact with physical objects or
external scenes. The scene or object is integrated into Tobii Studio through an external camera.

b Questionnaire: Allows you to create and display multiple-choice questionnaires that require a

single answer during a recording. The answers can be used to filter and compare data sets in the
Tobii Studio visualizations and statistics tools.

PDF Element: Allows participants to navigate through a PDF document and move back and forth
between the pages, facilitating display of print ads, newspaper spreads, and other study objects
in a more natural manner of interaction.

4.1.2.1 Instruction

An Instruction element is a text element that can be used to describe a task (e.g. “four images will be
shown...") or to provide instructions to a participant during a test (e.g. which key to click to move to the
next slide). An instruction can be placed anywhere on the timeline and is displayed as text on a
customizable background.

To name the Instruction element:
1. Type a name in the Element Name field
To add and edit text:

1. Type the text in the Preview field (Add your text here...).

2. To the right of the field is a preview of the Instruction element.

3. Change the font and color of the text by clicking the Font... button and choosing from the color
drop-down list.

4. Select the element’s background by selecting the Color option and selecting a color from the list,
or by selecting the Image option and locating an image file on your computer.
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Instruction Element Setup
Thig element presents an instruction to the test participant. This
stimuli can also be used as a pause in the recording.

Element Name

Instruction Elemert

Text: | Fort... | | =

@ Color: |- - |
Image: Browse ... |

Properties

) View time 5.000 seconds

Mouse click

@ Key press Space - |

[ Show Mouse Cursor

[T] Enable for visualizations

Toull

To choose how the instruction ends and moves to the next element, select one of the following options

from the Properties area:

e View time: The Instruction screen will be displayed until the set-time has expired. To set
the duration, select a predetermined time value (in seconds) in the View Time field.
e Mouse click: The Instruction screen will be displayed until the mouse is clicked by either

the test participant or the test leader.

o Key press: The Instruction screen will be displayed until a key on the keyboard is clicked
by either the test participant or the test leader. Click the Key press drop-down list and

select a key from the list.

Select the Show Mouse Cursor check box to display the mouse cursor on the screen during presentation

of the Instruction.

Select Enable for visualizations to enable eye-tracking during the presentation of the Instruction element.
During the test recording, an image file of the Instruction is created. This is used to create heat maps, gaze

plots, and more. As a result, selecting this option will make the project larger.

4.1.2.2 Image

An Image element is a media element that is used to present image files to the participant during a test.

During the presentation, images are shown in actual size, up to the screen’s current resolution.
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To name the Image element:

1. The software uses the image file name, minus the extension, once the file is added to the element.
You can change the element name by clicking in the Element Name field, deleting the existing
text, and typing a new name.

To add an image file to an Image element:

1. Click the Browse... button to open Windows Explorer and browse to the image file you want to
add to the test.

2. Click the image file and then select Open to add the file to the Image element. A preview of the
image is shown below the Image Name field. Select the Show Mouse Cursor check box if you
wish to display the mouse cursor on the screen during presentation of the image.

3. If the image does not take up the entire screen, you can change the background color of the
element by selecting a color from the Background color drop-down list.

4. Select the Mark as dummy media check box if you wish to exclude the image from analysis. In
other words, the image will be shown during the presentation, but it will not be possible to create
a gaze plot or heat map for the image.

,Image_ Element Setup

This element presents an image to the test participant. You need to specify an
image file and set the show time.

Element Name

Image Source

Image Mame sad

Preview

%
®

Presentation

[ Show Mouse Cursor Backaround color: E

Dummy Media
(] M chrmmmmy mescic MNote: A media marked as dummy will not be available for

analysiz
Properties
@ View Time . =| seconds
" Mouse Click
" Key Press

To set the Image element transition during presentation, select one of the following options:
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e View time: The display duration of the element is set by typing or selecting a time value
(in seconds) in the View Time field. At the end of the selected period, the next element on
the timeline will be shown.

e Mouse click: The images are shown until the mouse is clicked. This can be done by the
test participant or the test leader. Thereafter, the next media on the timeline will be
shown.

e Key press: The images are shown until any key on the keyboard is pressed. This can be
done by the test participant or the test leader. Thereafter, the next media on the timeline
will be shown.

During the test, the image is presented in actual size, but limited to the eye tracker's screen resolution. For
example, if you are using a Tobii T60 or T120 Eye Tracker, the maximum image size is 1280x 1024 pixels,
while with a Tobii TBOXL Eye Tracker, the maximum is 1920x 1200 pixels. Images larger than the eye
tracker's screen resolution will be cropped for the presentation with the center of the image remaining at
the center of the screen.

Use an image-editing application, such as Microsoft Office Picture Manager, Microsoft Paint, Photoshop
Elements, or Photopad Image Editor, to resize an image.

To resize an image using Microsoft Office Picture Manager:

1.

N oMM

Open Microsoft Office Picture Manager (can be found under Windows Start > All Programs >
Microsoft Office > Microsoft Office Tools).

Locate the image you wish to resize and select it.

Open the Picture menu from the menu bar and select Resize.

In the Resize task pane, select Custom width x height.

Type the new width and height with values in pixels.

Click OK.

Open the File menu and select Save as... to save a new image file with the new size.

To resize an image using Microsoft Paint:

S e o

Open Microsoft Paint (can be found under Windows Start > All Programs > Accessories).
Open the picture you would like to resize.

Click Resize.

Select the Pixels radio button and type the new horizontal and vertical values.

Click OK.

Open the File menu and select Save as... to save a new image file with the new size.

You can also add multiple images (as well as movies) at the same time by copying them to the test
timeline directly from Windows Explorer.

To add multiple images:

1.

Browse to the folder in Windows Explorer that contains the images to be added.

2. Select all the images you wish to add to the study, for example, by pressing and holding the CTRL
key as you click each file.

3. Right-click the selection and in the context menu select Copy.

4. Return to Tobii Studio. Under the Design and Record tab, right-click the timeline and select
Paste.

5. In the Add Multiple Images dialog box, there is a list of the file names. You can preview each file
by clicking the file name. You can also add or remove files from this screen by clicking the Add...
or Remove buttons.
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I~ Add Multiple Images

Image Properties
D=l Show Ui
Perfume-01-Color
Dizapers-02
Perfume-01-Black_\White

@ View Time 5.000 =]

Mouse Click

! Key Press

[] Show Mouse Cursor

Preview

Extra gentle for the
o = mgst sensitive skin,

Remove I I Add...

[7] Randomize Images

6. Change the order of the files by selecting the file to move and clicking the arrow button for the
desired direction (located to the right of the list).

7. Choose the viewing properties in the Properties box.

8. Select Randomize Images if you wish to randomize the order in which the images are presented.

9. Click OK to add the images to the test.

4.1.2.3 Movie
A Movie element is a media element that is used to present video files to participants. During the
presentation, videos are shown in actual size.

To name the Movie element:

1. The software uses the video file name, minus the extension, once the file is added to the element.
You can change the element name by clicking in the Element Name field, deleting the existing
text, and typing a new name.

To add a video file to the element:

1. Click the Browse button and locate the video file you want to add.

2. Click the video file and then select Open to add the file to the Movie element.

3. Select the Mark as dummy media check box if you wish to exclude the movie from analysis. In
other words, the video will be shown during the presentation, but it will not be possible to create a
heat map or bee swarm for the video.

26



Toull

-
Movie Element Setup

E This element prezents a movie to the test participant. You need
to specify @ movie file and set the end trigger.

Element Name

Movie Element

Movie Source

Movie Name

Dummy Media
[ Mark as dummy media

MNote: A media marked as dummy will not be available for analysis

Properties
@ Movie End

") Mouse Click

Key Press

[] Show Mouse Cursor

To set the Movie element transition during the presentation, select one of the following options:

e Movie end: The duration of the media element presentation is set to the end of the video
playback, i.e. the next element on the timeline is shown when the video ends.

e Mouse click: The video will be shown until the mouse is clicked. This can be done by the
test participant or the test leader. Thereafter, the next media on the timeline will be
shown.

e Key press: The video will be shown until any key on the keyboard is clicked. This can be
done by the test participant or the test leader. Thereafter, the next media on the timeline
will be shown.

Select the Show Mouse Cursor check box if you wish to display the mouse cursor on the screen during
presentation of the video.

During the test, the video is presented in actual size, but limited to the eye tracker’s screen resolution. For
example, if you are using a Tobii T60 or T120 Eye Tracker, the maximum video size is 1280x 1024 pixels,
while with a Tobii TBOXL Eye Tracker, the maximum is 1920x 1200 pixels. Videos larger than the eye
tracker’s screen resolution will be cropped during the media element’s presentation. Use a video-editing
application, such as Adobe Premiere or VirtualDub to resize a video.

A video media file generally consists of a video data package containing a video header block and a video
data block. This type of file format is often called a container or wrapper (e.g. AVl is a commonly used
container for video media in Windows). The videos added to a Tobii Studio test must be in AVl or ASF
format.

AVl is a multimedia container format introduced by Microsoft in November 1992 as part of its Video for
Windows technology. AVI files contain both audio and video data, as well as information on audio-video
synchrony. The first frame in each recording is time-stamped and the remaining frames are recorded
without timestamp information. AVI containers often suffer from frame losses during coding and
processing of video data. The absence of time-stamped frames can lead to a loss of synchrony between
the audio and video streams during playback. To cope with frame losses, Tobii Studio’s replay tool
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stretches the video tracks (by repeating some frames) to the full duration of the playback that is stored in
the database. As long as the video device doesn't drop frames during the replay this approach works
very well.

Advanced Systems Format (formerly Advanced Streaming Format or Active Streaming Format) is
Microsoft's proprietary digital audio/digital video container format, especially intended for streaming media.
ASF is part of the Windows Media framework and contains a timestamp for each media frame, facilitating
media synchronization, even in situations when frames have been dropped during recording. In this case,
synchronization will still be maintained as best as possible by trying to match each frame timestamp with
the data timestamp. The frames that are dropped are replaced by the previous frame during playback of
the recording.

The video data block contains video and audio and can be encoded using different codecs. A codec is
software or a device capable of encoding and decoding video data In Tobii Studio, this process is
accomplished using Microsoft Windows' media framework DirectShow. DirectShow is a multimedia
framework and API (programming interface) responsible for performing various operations with media files
or streams in a Windows environment, such as encoding or decoding some common media file formats.
Microsoft Video 1 and MP3 are standard codecs installed on all Microsoft computers. The Tobii Studio
installation includes the Techsmith codec. If you wish to use other codecs, you must ensure that the
correct video codecs are installed.

Tobii Studio does not support installation of codec packages.

4.1.2.4 Web

The Web media element is used to display websites to participants. In order to use this element during a
recording, your computer needs to be connected to the Internet or the websites need to be stored locally
on your computer. Tobii Studio uses the website’'s URL or a local address to open the

site in Internet Explorer and automatically records all mouse clicks, key strokes, and websites visited
during the test.

Currently, Internet Explorer is the only browser supported by Tobii Studio’'s Web element.
To name the Web element:

1. The software uses “Web Element” as the default name. You can change it by clicking in the
Element Name field, deleting the existing text, and typing a new name.

To add a start URL and change the browser settings:

1. Click the Start URL field and type a URL or a local computer address (you do not need to type
http://).

2. Select whether you want to launch the browser using a fixed browser size or in full-screen mode.
Skip steps 3 and 4 if you select Fullscreen.

3. Set the browser's starting location by typing values in pixels. The top-left point of the screen has
the coordinates (0, 0), and the browser’s origin is the top-left point of the window.
For example, by typing Left=0 and Top=0, the top-left corner of the browser is in the top-left
corner of the screen.

4. Type the width and height of the browser window in pixels.
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‘ This element opens a web browser and lets the participant navigate from a
predefined web page. You need to specify a start LRL.

Element Name
Web Element
Browser Settings
Start URL
@ Fixed browser size Left D x Top [D

Width (1280  [&| Height [1024

(71 Fullscreen

Properties
End recording with F10 or Escape

[ End recording after: |20 | seconds (0.3 minutes )

oK || Cancel |

To specify how to stop the Web element recording:

1. Select the End recording after check box to set a time limit for the Web element session (in
seconds).

2. If you choose not to select End recording after, you move to the next media element during the
test by pressing F10 on your keyboard. Click OK once the selection has been made.

Since not all web pages are fully compatible with Internet Explorer 8, before starting the recording you
need to set Internet Explorer 8 to run in compatibility mode.

To turn on the Internet Explorer 8 compatibility mode:

1. Open Internet Explorer.
2. Click the Tools menu and then select Compatibility View Settings.

B -1 @ v Pager Sofety~ [ Tookiv| @~ 7
| jnose Connec Proble via B
15 Reopen Last Browsing Session
7 Pop-up Blocker L3
[ Manage Add-ons
¢ Work Offline
B o ST
Compatibility View Settings
| ] Full Screen Fi1
Toolbars L3
Explorer Bars L4
<k> Developer Tools F12

1 ¥ Suggested Sites

7 Internet Options
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3. In the Compatibility View Settings dialog box, select the option “Display all websites in
Compatibility View”.
4. Click Close to accept the changes and close the dialog box.

Compatibility View Settings L&J

;‘/;\\ You can add and remove websites to be displayed in
m Compatibility View.

Add this website:
|

Websites you've added to Compatibility View:

[¥] Display all websites in Compatibility View

| Close |

4.1.2.5 Screen Recording

The Screen Recording media element is used to record the screen and gaze activity of the participants
when using an application on the computer running Tobii Studio. It is intended for use with low-intensity
graphics applications such as word processors or PowerPoint. For applications that are more graphic-
intensive, such as high-quality movies or computer games, use the Movie or External Video media element
instead. During a screen recording, the subject is free to use any type of application on the computer.

To name the Screen Recording element:

1. The software uses “Screen Recording Element” as the default name. You can change it by
clicking in the Element Name field, deleting the existing text, and typing a new name.

To select the application you want to test:

1. Select the Run command check box. Type the target path of the executable file of the program
you want to run, or click the Browse... button to open Windows Explorer and select the
executable file or program you want to run.

2. Type the path of the folder where the executable file is located in the Start in: field. This step is
optional.

3. When the Run command check box is checked, two more settings become available. Select End
screen recording when external application is closed to stop the Screen Recording element when
the participant exits the application. Or select Close external application when screen recording
ends. In this case, the element is ended by pressing F10 on your keyboard or stopping the test
with ESC. If none of the options above are selected, the element is ended with F10 and the
application is closed separately.

4. If the Run command is left unchecked, the application has to be started by the test participant or
the test leader. When the recording starts, Tobii Studio is minimized and the Windows desktop or
any program that is opened on the desktop is displayed.

Note: If the Run command is not selected, press F10 to move to the next element or ESC to stop the test.
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Screen Recording

Thizs element records everything that happens on the screen until
it iz manually stopped by pressing F10 or Escape

Element Names

|| Run command:

Start in:

Mote: The following commands are not applicable when the
designated file is opened by an already running application.

End screen recording when extemal application is closed

Close extemal application when screen recording ends
{using F10 or Escape)

While the Screen Recording element is active, Tobii Studio records gaze data, a video of the screen
content, keystrokes, and mouse clicks. The video is recorded in the screen’s resolution.

4.1.2.6 External Video

The External Video media element is used to present and record video and sound from an external device.
Tobii Studio records the video input from these devices as a video file, along with gaze data, keystrokes,
and mouse clicks. This media element cannot be combined with other elements in the timeline.

This media element type is recommended for presenting stimuli that have complex graphics or are
resource-intensive applications, such as video games, interactive television, and computer games played
on another computer.

The recordings are made via:

¢ Analog video capture cards for VCR input

e VGA or DVI capture cards for input from another computer

e VGA-to-USB converter to capture VGA signal from another computer via USB (should be used
only with low resource graphics applications)

e FireWire (T/X-series) for digital cameras

o USB streaming from video or web cameras

Before adding the External Video element to a test, make sure the hardware is set up properly. The video
source needs to be connected with a video capture card, FireWire cable, or USB cable to the computer
where Tobii Studio is running. Install the correct drivers and codecs on the computer to avoid possibly
compromising recording performance.

Please refer to the system recommendations document (available at www.tobii.com) or contact Tobii
support for information on recommended video capture cards and setups.

To name the External Video element:

1. The software uses “External Video Element” as the default name. You can change it by clicking
the Element Name field, deleting the existing text and typing a new name.
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To set the video source and properties:

Choose the video source by selecting a device form the Video Source drop-down list.

If the device has more than one input (e.g. S-video and composite), specify the input you want to
use for the video recording by selecting it in the Inputs drop-down list.

Choose the codec you want to use to convert and/or compress the video signal during the
recording by select a codec from the Video Codec drop-down list. The choice of codec will
impact the video quality, file size, and CPU load during recording. For most purposes, the
Microsoft Video 1 codec is recommended.

Click the Settings... button to set the Temporal Quality Ratio of the video compression. The higher
the quality ratio, the better the video quality will be but the more CPU resources will be
consumed.

Click Edit... to enable codecs. Select the codec from the disabled list and click the left direction
arrow to add the codec to the Video Codec drop-down list. Do the opposite to remove a codec.
Click the Preview box to preview the video streamed from the device.

This element records evenything that is received from an extemal video source
urtil it is manually stopped.

Blement Name

Extemnal Video Hlement

Camera Capture

Video Source

Video Codec

Camera Settings

Video Settings

[ Microsoft Video 1

[

Settings... | | Edit...

[ Use video as stimulus

To set device-specific settings:

1.

If your external device is a video camera, click Camera Settings to change the video image
settings, such as brightness and contrast.

Click Video Settings to change other device-specific hardware settings, such as video size and
frame rate.

To display the video input on the eye tracker screen during the recording, select the Use video as stimulus
check box.

Notes: In most cases when capturing video, the video signal needs to first be converted from analog to
digital. It then needs to be captured and compressed into a movie. Because of this process, delays may
occur, affecting the precision of the video synchronization. At high CPU load, some video capture devices
occasionally drop video frames. This means that although gaze data and trigger data are timed with the
same precision as for all other Tobii Studio media types, the synchronization of gaze data in relation to the
captured video may be degraded. Make sure you use a high-performance computer.
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Recommended computers, video capture cards, and codecs can be found in the system
recommendations document (available at www.tobii.com).

4.1.2.7 Scene Camera

The Scene Camera media element is used in combination with Tobii X50, X60, and X120 Eye Trackers
setups. It combines video data collected from a stand-alone camera and gaze data. In addition to the
video device settings, the Scene Camera element contains a perspective calibration tool to compensate
for the scene camera'’s position relative to the stimulus and the user. This media element cannot be
combined with other elements in the timeline.

The typical setup consists of the following items:

¢ Some sort of physical stimulus, such as a collection of objects that is moved around on a table
or a panel with instruments and knobs. For proper gaze recording, stimuli should be positioned or
moved along a 2-dimensional plane. Any deviations from the plane caused by the depth of the
objects placed on the plane, for example, will cause parallax errors in the gaze estimate.

e A calibration grid, which is placed on the same surface that is being tracked. This grid is used to
calibrate the participants and to align the calibration of the scene camera perspective.

e A scene camera, which is used to record a video stream of the scene presented to the test
participant. The video from the scene camera is recorded in Tobii Studio.

e A Tobii X50, X60 or X120 Eye Tracker and the correct settings in the configuration tool. For
details on the eye tracker setups and settings, see the system recommendations document and
the Tobii X120 & X60 Eye Tracker User Manual

e A computer with Tobii Studio Professional or Enterprise

1 Video Camera

k=

AN
m USB Network
j adaptar VGA/DVI capture
-
Tg-
Tobii Studio
PHIMEIY Screen computer with a
mary VGA/DVI output
Live viewer )+ VGA/DVI video
= | capture card
o
#— o
VGA/DVI out T +

Before adding the Scene Camera media element to the test, make sure the hardware is set up properly.
The video source needs to be connected to a video capture card, FireWire or USB port on the computer
where Tobii Studio is running. Please refer to the system recommendations document (available for
download at www.tobii.com) or contact Tobii Support for information on recommended video capture
cards and setups.
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To name the media element:

1. The software uses “Scene Camera Element” as the default name. You can change it by clicking
the Element Name field, deleting the existing text, and typing a new name.

To set the video recording source and properties:

—_

Choose the video source by selecting a device form the Video Source list

If the device has more than one input (e.g. S-video, composite), specify the input you want to use

for the video recording by selecting it in the Inputs list

3. Choose the codec you want to use to convert and/or compress the video signal during the
recording by select a codec from the Video Codec list. The choice of codec will impact the video
quality, file size, and CPU load during recording. For most purposes, the Microsoft Video 1 is
recommended.

4. Click the Settings... button to set the temporal quality ratio of the video compression. The higher

the quality ratio, the more detailed the recording will be. However, the recording will also consume

more CPU resources.

Click Edit... to select which codecs are enabled. These codecs are then shown in the Video

Codec list.

6. Click the Preview box to preview the image streamed from the device.

N

o

—
Scene Camera Setup

This element records everything that is received from an extemal video source until it is manually stopped. it allows perspective
mapping of gaze data.

Elemert Name

Camera Capture Perspective Calibration

Video Source Calibration Image
Logitech QuickCam Chat -

Camera Settings Preview
| Video Settings

Video Codec Click to preview
[ Microsoft Video 1 -

[ Settings... | | it |

To set device-specific settings:

1. If your external device is a video camera, click Camera Settings to change the video image
settings, such as brightness and contrast.

2. Click Video Settings to change other device-specific hardware settings, such as video size and
frame rate.

Notes: In most cases when making a video recording, the video signal needs to be converted from analog
to digital. This is done by using codecs. Because of this, delays are induced affecting the precision of the
video synchronization. Furthermore, at high CPU load, some video capture devices occasionally lose video
frames. This means that although gaze data and trigger data are timed with the same precision as for all
other Tobii Studio media types, the synchronization of gaze data in relation to the scene camera video may
be degraded. Make sure you use a high performance computer.
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Since the stimulus that is being eye-tracked is a physical object, the calibration points need to be
displayed on a separate calibration grid. The calibration grid must have the same shape as the calibration
pattern used in Tobii Studio and include either five or nine dots. The calibration dots can be drawn on a
paper, marked on a calibration board, or on the object itself.

It is also good to include a 25% larger active display area around the grid to make it easier to measure the
parameters required in the X Series Configuration Tool (see the Tobii X120 & X60 Eye Tracker User
Manual). Make sure that the corners of the calibration grid are exactly 90 degrees and that the center point
is exactly in the middle of the grid. How to calculate the 25% larger active display area, which needs to be
added in the X Series Configuration Tool, is described in the figure below.

—Width—>, <«Width x 1.25—»
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' . 0 ' ' 0
r N AN . HaY
; N : £ : i
: o i o : i x
N . 2
b : : i
A I 2
s . — RS- i o © +

Calibration grid : G
Virtual screen 25% large

Note: All values in the X Series Configuration Tool must be measured and added correctly to ensure data
accuracy (see the Tobii X120 & X60 Eye Tracker User Manual for more information).

To access the X Series Eye Trackers Configuration Tool in Tobii Studio:

1. Click the Tools menu and select Settings.
2. In the Global Settings dialog box, select the Eye Tracker tab and click the X Series Config Tool...
button.

To compensate for the scene camera perspective:

1. Use the Preview image to adjust the camera’s position so that it shows an image of the surface
you want to eye-track and then secure the camera to avoid any accidental shift in position.
2. Place the calibration grid on the object’s surface

calibration plane I

camera perspe

clive

3. In the Perspective Calibration section, click New. A snapshot of the camera video feed is shown
in the Calibration Image box along with a polygon with five calibration points.
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Scene Camera Setup

This element records everything that is received from an extemal video source until it is manually stopped. |t allows perspective
mapping of gaze data.

Element Name

Scene Camera Blement

Camera Capture Perspective Calibration

Video Source Calibration Image
Logitech QuickCam Chat -]

Video Codec
[ Microsoft Video 1

[ Settings... l |

4. Adjust the five points of the polygon so that their positions match the position of the five dots on
the calibration grid. Do so by dragging each point over the respective calibration grid dot. To
ensure that the points are placed correctly over the calibration dots, click the Zoom button to
open the Calibration Image dialog box containing an enlarged version of the calibration image.

5. Click OK to accept the changes and close the dialog box.

During the recording, Tobii Studio records the video feed from the scene camera, gaze data, keystrokes,
and mouse clicks. The gaze data X and Y coordinate space corresponds to the calibration grid area,
where its values range from (0.0) to the image size of the scene camera video.

The perspective calibration is intended to compensate for the difference in angle between the subject’s
perspective of the calibration grid and the scene camera. However, this only compensates for angles on
the stimulus plane. If three-dimensional physical objects are used as stimuli and these have a certain
height or depth that takes them far away from the stimulus plane, this will cause a parallax error. The size
of this error is related to the difference in point of view from the scene camera and the test subject.

36



Toull

To minimize parallax errors, it is therefore recommended that you place the scene camera at an angle fairly
close to that of the test subject, such as slightly behind and to the side of the subject or immediately over
the subject’s head.

4.1.2.8 Questionnaire

The Questionnaire media element can be used to present multiple choice questions to which the
participant may only select one answer to each question. The answers to the questionnaire can later be
used as independent variables, which can be used to filter the eye tracking data for visualizations and
descriptive statistics reports.

To name the Questionnaire element:

1. The software uses “Questionnaire Element” as the default name. You can change it by clicking in
the Element Name field, deleting the existing text, and typing a new name.

Questionnaire elemet setup

¥ Enter one or more questions below. Questions are an altemative way to set Independent
[j Variables for participants.

Element name

Questionnaire Element

Guestions

Add Guestion

Guestion text Possible anwers Variable | 1

[+)

You can copy and paste from Excel into the area above.
o In Bxcel, enter a question in the first column, the answers in the secand
column as a comma separated list, and a vanable name in the third column.

oK || Cancel

To create a Questionnaire element:

—_

Click the Add Question button to open the Question Setup dialog box.

2. In the Question field, type the question you want the participant to see.

3. Add the multiple choice answer choices to the Answers section, by selecting Create new or Use
values from existing Independent Variable.

a. After selecting the Create new radio button, type the desired variable name. Click the first
row in the Answers list box twice so that the cursor blinks and type one of the answer
texts. Press ENTER and click the next row to add another answer.

b. After selecting Use values from an existing Independent Variable, choose the variable
from the Variable Name drop-down list. These variables are managed under the
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10.
11.

Independent Variables tab of Manage Participants, but can be edited for the
questionnaire.
Change the order of the answers by selecting the answer to move and clicking the arrow button
for the desired direction (located to the right of the list).
Select the Use eye tracking check box if you wish to record the gaze data and allow the
questionnaire to be used as media in the Visualizations view.
Click the Preview button to preview the slide.
Click Close to save the question slide and return to the Questionnaire element setup dialog box.
If desired, add more questions to the same element by repeating steps 1-7. Each question with
answers will be displayed on its own slide.
To change the order of the question slides, select the question to move and click the arrow button
for the desired direction (located to the right of the Question list).
Click the Edit button / to modify the question slide, or click the Delete button X to delete it.
Click OK to save and close the Questionnaire element setup dialog box or click Cancel to discard
the changes and close the dialog box.

+ Question Setup I ™ e oL S

7

" Question Setup

Question

Have you purchased shoes in an online shoe shop? -
Answers

@ Createnew () Use values from existing Independent Variable

Vanable Name: Q01

Once

Several imes

MNever +

| am a shoeaholic! Cfcourse | have!

Preview [ Use eye tracking on this question

To copy and paste one or more questions from Excel to the Questionnaire element:
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In Excel, type the question text in the first column.

In the same row, type the answers, separated by a comma, in the second column.
Type a name for the variable in the same row, in a third column.

Select the three cells and copy them.



Toull

Bookl = Microsoft Exce

Home Insert Page Layout Formulas Data Review View Add-Ins Acrobat
= ~|I[= I INE| 1 S=alnsert ~ 5 - 2
B E ||| caibri -l A A= == S || ceneral - *j‘ %Eﬁ L:d g nse W L—?E
EE] | = " 3 Delete E' 4
aste B 7 U-|ii-[|[&- A= E == ||| % - % o [|%8 ;%(|| Conditional Format  Cell . Sort & Find
- 7 = = = = 00 >0l o rmatting = as Table = Styles ~ || ced Format = || &2~ Fifter~ Selec
Clipboard ™= Font £} Alignment £} Number (F] Styles Cells | Editing
A3 - e | How often do you use the internet?
T T T T
A ‘ B | Bl caibn ~[11 - A s -% »F S
1k
- - A5l NE
3 |How often do you use the internet? every day,few times per week,few times per month  Internet u
a4
5 3 Copy
6 R | Paste
7 Paste Special...
8 Insert...
i Delete...
£ Clear Contents
11
Lt ) .
12 Filter
13 SOk i
14 o Insert Comment
15 [ | Eormat Cells...
16 Pick From Drop-down List...
£ Mame a Range...
18 :
— " Hyperlink...
13 =
20

5. In the Questionnaire element setup dialog box in Tobii Studio, click in the Question list frame.
6. Use your keyboard shortcut keys to paste (CTRL+V) the question into the Questions list. Multiple
rows of questions can be added from Excel at the same time.

4.1.2.9 PDF

The PDF media element is used to display PDF documents, facilitating the display of magazine spreads,
printed ads, newspaper spreads and other documents that can be converted to PDF. The PDF element
allows participants to navigate through the PDF document, using the left and right key to move back and
forth between the pages, in a very natural way of interaction. Interactive features in an interactive PDF are
not supported by the PDF element.

To name the PDF element:

1. The software uses “PDF Element” as the default name. You can change it by clicking in the
Element Name field, deleting the existing text, and typing a new name.

To add a file to the PDF element:

1. Click the Browse button to open the Open dialog box.

2. Locate the PDF file you want to add and click it.

3. Click Open to add the file to the element screen. A preview of the document is shown below the
PDF file name field.

4. Specify whether the PDF should be presented as single-paged or as double-paged side-by-side
(Magazine).

5. Skip this step if you have selected Single paged. Select the Show front page as single page
check box to display the first page of the PDF as a single page, or like a book cover.

6. Click the Advanced... button to open the PDF Advanced Settings dialog box to change the
background color and to select whether or not to Show page numbers during the PDF
presentation (select Show page numbers).
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PDF Element Setup

This element presents a PDF document to the test participant. You need to specify

__"L_ a POF file and set presentation style
Element Name
PDF Blement

PDF Source

File name:

Preview

Presentation Style

@ Single paged
Double paged side by side (Magazine)

Properties

@ Browse urtil last page
() Browse until F10 or Escape pressed

=) Time limted  |5.000 seconds

| Preview

Show front page as single page Advanced... |

Size:
@ Zoom (%)

71 Scale to Screen Resolution

To set the image element transition during the presentation:

1. Select one of the following options to set your element transition:
a. Browse until last page: The element will be displayed until the test participant reaches
the last page of the PDF.
b. Browse until F10 or ESC is pressed: The PDF is displayed until F10 is pressed.
Thereafter, the next media on the timeline will be shown. If ESC is pressed, the recording

is stopped.

c. Time limited: The PDF element is displayed for a certain amount of time (in seconds). The
display time can be changed by typing or selecting a time value in the Time limited box.

By default, Tobii Studio displays the PDF document in actual size (Zoom %: 100). It may therefore happen
that the size of the PDF document does not match the test screen’s size, and if presented in actual size,
some parts of the document will not be displayed. Use the Size options to adjust the PDF size for optimal
viewing.

To set the PDF document size:
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1. Under Size, on the PDF Element Setup screen, select the Zoom option to manually set the
size of the PDF as a percentage of the original, or select Scale to Screen Resolution to
automatically have the size set to match the screen resolution.

2. Click the Preview button in the lower-left corner of the Setup screen to see how the stimuli
will be presented during the test.

3. Press ESC on the keyboard to exit the preview. If the size is not ideal, repeat the two previous
steps.
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4.1.3 Editing an existing test
After adding elements to the test timeline, you can change the initial test design by easily deleting or
editing existing media elements.

To delete a media element:

1. Right-click the media element.
2. Select Delete from the context menu.
3. Click OK in the confirmation dialog box if you are sure you want to delete the element.

To copy a media element:

1. Select the media element or elements to copy. To select multiple media elements, click and hold
the CTRL key while you click each media element. To select many consecutive elements, click the
first element in the sequence and then press and hold the SHIFT key while clicking the last one.
All the elements between the two clicks are selected, including the two clicked.)

2. Right-click the media element.

Select Copy from the context menu.

4. Click the media element in the timeline that you would like to paste after (to the right of) and
select Paste from the context menu.

w

To change the position of a media element in the timeline:

1. Select the media element or elements.
2. Drag the media to the new position in the timeline.

To edit the media element presentation properties:

Right-click the media element

Select Edit in the context menu. The Media Element Setup dialog box opens.
Make the necessary changes to the media element.

Click OK to accept the changes and close the dialog box.

ron -

4.1.4 Randomizing the presentation order of media elements

The Randomize feature in Tobii Studio allows you to counterbalance the presentation order of the media
elements during the recordings. Tobii Studio does this by arranging the media elements selected for
randomization — according to a Latin Square method — and holding all other media elements in their fixed
position.

The Latin Square method allows you to control for order effects introduced by the media presentation
order and position, by ensuring that:

e Each recording contains every media element.

e  With the appropriate number of recordings, every media element can be found in all possible
positions (1, 2", ... ™).

e Each media element is followed by each of the other media elements the same number of times.

Further down in this section, there is a detailed description of the Latin Square design implementation in
Tobii Studio.

Note: To counterbalance for presentation order for an even number of media elements, the number of
recordings should be equal to, or a multiple of the number of randomized media elements. For an odd
number of media elements you need to use twice as many, or a multiple of “twice as many”, recordings as
media elements.
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To randomize the presentation order between two or more media elements:

Right-click the media elements you want to randomize.

Select Randomize on the context menu.

Repeat steps 1 and 2 for the other media elements you wish to randomize.

Or right-click the media timeline and select Randomize all to randomize all the media elements on
the timeline.

PN~

To remove the randomization:

1. Right-click the media element.
2. Click Randomize to remove the check mark. The media is now deselected from the randomization
procedure.

Notes: If you only select randomization of one media element, no randomization will take place. If you
choose to quit a recording while you are performing a test, the next recording will use the next sequence
for the media presentation.

4.1.4.1 Tobii Studio Latin Square implementation

The Randomize feature uses a Latin Square method to construct x number of sequences of the
presentation, depending on n number of media selected to be randomized. If n is even x=n and if n is odd
x=2n. Each Latin Square sequence x, is translated into a recording. To conduct a fully counterbalanced
study, the number of recordings must be equal to x or a multiple of x. If not enough participants can be
tested, the study is still pseudo-randomized but not fully counterbalanced.

Latin Square procedure:

If the number of treatments is even, then the first sequence of the Latin Square is calculated as follows:
1,2,n,3,n-1,4n-2,5n-3,...,i,n-i

where the sequence 1,n,n—1,n -2, n -3, ..., n-i alternates with the sequence 2, 3, 4, 5, ..., i

For example, with n = 4 media elements, the first sequence of the Latin Square is:

Recording 1 = 1 2 4 3 (each number represents a media element)

Since the number of media elements is even, n=4, then the number of sequences needed is equal to x=4.
The remaining sequences are obtained by adding 1 to each value in the previous sequence. In this
example, if the value is 4 in the first sequence, the next sequence will have the value of 1.

In this example, we thus obtain the following sequences:

4 x 4 Square
Recording 1 1243
Recording 2 2314
Recording 3 3421
Recording 4 4132

We see that in this Latin Square, media element 1 follows immediately after media elements 2, 3, and 4,
one time each. Similarly, media element 2 immediately follows media elements 1, 3, and 4, one time each;
media element 3 immediately follows media elements 1, 2, and 4, one time each; and media element 4
immediately follows media elements 1, 2, and 3, one time each.
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If the number of media elements is odd, we need to create twice as many sequences as media elements
(x = 2n). We first start by following the same equation as when the number of media elements is even and
go through the n sequences. When this is done, we reverse the first set of sequences to create a second
set.

For example, when 5 media elements are randomized, the first sequence of the first set is equal to 1, 2, 5,
3, 4 and the first sequence of the second set is equal to 4, 3, 5, 2, 1 (where each number represents a
media element).

5 x 5 Square 5 x 5 Square
Recording 1 125834 Recording 6 43521
Recording 2 23145 Recording 7 54132
Recording 3 34251 Recording 8 15243
Recording 4 45312 Recording 9 21354
Recording 5 51423 Recording 10 32415

The reason for doubling is that we need to make sure that each media element is followed by each of the
other media elements the same number of times to counterbalance for order effects. In the first set, media
element 2 is followed by 3 twice and by 5 twice, but isn't followed by 1 or 4 at all. Therefore, the second
set is created and 2 is followed by 1 twice and by 4 twice.

4.1.5 Unlocking Tobii Studio Tests for editing
After you have performed a recording, the test will become locked. This is to prevent any accidental
modifications during the test sessions. If you want to modify the test, you first need to unlock it.

To unlock the test:

1. Click the lock icon located in the upper-right part of the media element toolbar.
2. Click Yes in the confirmation dialog box to confirm the procedure.

4.1.6 Test preview

The Preview Test feature allows you to preview the media elements on the timeline as if it was a real test,
but without creating a recording. This way, you can verify that the media elements are setup correctly with
the right content and settings, and that the transitions between the different elements are as desired.

To preview a test:

1. Click the Preview Test button, located next to the red Start Recording button at the bottom of the
window, to preview the test starting with the first element. If you wish to start previewing the test
from a specific element and onwards, right-click that element on the timeline and select Preview
Test from the context menu.

2. You can press the F10 key to override the settings and move on to the next media element or
press the ESC key to end the preview.

To preview individual media elements:

1. Right-click the media element.
2. Select Preview Element from the context menu.
3. Press the ESC key to end the preview.
Note: You can only preview instruction, image, movie, and PDFs individually.

4.1.7 Creating new tests
Tobii Studio projects can contain multiple tests. These tests can be used to present different tasks to the
same participants or to present the same media in different orders, useful for factorial design experiments.
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To create a new test:

1. Click Add New Test, after either having clicked File on the menu bar or having clicked the Test
drop-down button - the folder symbol, which is in the upper-left corner and displays the current
test's name.

2. Type a name for the new test in the Test Name field and click Create. The description is optional.

To change between existing tests:

1. Click the Test button to see the Tests in the current project (available under all tabs except
Statistics).
2. Click the test you want to work with.

To copy media elements between tests, but within the same project:

1. Under the Design and Record tab, view the test you want to copy the media element from.

2. Right-click the media element (you can have multiple elements selected before right-clicking) and
select Copy on the context menu.

3. Select the test where you want to paste the media element. Right-click the media element on the
timeline that is to the left of where you want to paste the object and select Paste on the context
menu.

To delete an existing test:

1. Open the test you want to delete.
2. Either click the Test drop-down menu or go to File on the menu bar and click Delete Test.
3. Click Yes in the confirmation dialog box to confirm the deletion.

4.2 Managing participants and independent variables

Each Tobii Studio recording is associated with a participant and his/her respective calibration data.
Participant data can be created and managed, before or after the recording has been performed. This data
consists of a name, which is used to identify the participant, and user-generated independent variables
such as gender and age. These variables can be used to create participant groups and filter the eye
tracking data by these groups when producing visualizations or metric-based descriptive statistics.

4.2.1 Creating participants

Participant data is stored under the project level in the Tobii Studio hierarchical system. Participant
information thus only needs to be entered once and a certain participant would be able to have multiple
recordings and take different tests, as long as the tests belong to the same Tobii Studio project.
Participant data can be exported as a tab-delimited TXT file and this file can then be imported into
Microsoft Excel.

To create participants before performing the recording:

1. Either go to Tools on the menu bar, click Participants, and then click Manage Participants, or,
click the Setup drop-down button (next to the Test button) and then click Manage Participants.
2. In the Manage Participants dialog box, under the Participants tab, click New...
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| Independent Variables | Participants

Overview

‘ Use this form to create, edit and delete participants from the database. o

Shoe shopping.
Never

[Name [Gender
Jane Doe [Female

Auto Generate. New... Edt... Delete

3. In the Create Participant dialog box, in the Participant Name field, type the participant’s name or
other form of identification that you will use to refer to the participant.

4. If you have already created independent variables and know the information about the participant,

select the correct values from the drop-down list for the respective independent variables.

Jane Doe

5. Click OK to add the participant and his/her information to the participants list in the Manage
Participants dialog box.

To generate an arbitrary list of participants (no information besides name):

1. In the Manage Participants dialog box, under the Participants tab, click Auto Generate...
2. Now enter the number of participants you wish to generate and click OK.
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3. The participants are displayed in the participants list and are automatically named Pn-x; to Pn
(where n is the total number of participants and x is the number you generated). You can add up
to 500 participants at a time with this feature.

To edit an existing participant:

1. In the participants list, double-click a participant, or click the participant and then click Edit.

2. You can change the participant name or the independent variable values in the Edit Existing
Participant dialog box.

3. Click OK to accept the changes.

4.2.2 Creating independent variables

Participant-independent variables and values can be generated in two different ways in Tobii Studio. You
can directly create the variable name and values in the Manage Participants dialog box or by adding a
Questionnaire media element to the test and letting the participant select the values. In the latter case, the
variable name entered in the Question Setup is the variable and the possible answers are the values, of
which the participant can only select one for each question.

To add a new independent variable using the Manage Participants dialog box:

1. Go to the Independent Variables tab in the Manage Participants dialog box by clicking the Setup
drop-down button.

2. Click Manage Participants and then the Independent Variables tab.

3. Click New...

o

‘7In7depenagilarniag\gﬁanicipamgri

Overview

Use this form to define data associated with participants. A typical example is to define
the variable "Gender” that can take two values "Male” and "Female”. This data can “
be used in the analysis to fiter recordings based on combinations of variables and Help

values.

“ L

\Variable Values
Gender Male, Female

Never, Once, Several times, [ am a shoeaholic!

Shoe shopping Ofcourse | have!

4. Inthe Add New Participant Variable dialog box, type the variable name (e.g. gender) in the
Variable Name field.

5. Click an empty row in the Values list until you see the cursor blinks. Type a value (e.g. male,
female).

6. Repeat step 4 until you have entered all the values.
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,
e DI

Variable and Values

A participant vanable must have a name and one or several values. Add l
or edit values by double clicking in the cells or pressing F2 in a selected
cell.

Variable Name

Gender

Values

Male

Female|

7. Click OK to save the variable and values to the variables list in the Manage Participants dialog
box.

For more information on how to create participant-independent values using participant interaction, see
the Questionnaire media element section of this manual (section 4.1.2.8, pages 37-39).

To learn how to create participant groups and filter recordings, see sections 7.2.1 and 9.2.1.1 of this
manual (pages 85-86 and 115-117, respectively).

4.3 Calibrating and recording participants

Recordings are initiated by clicking the Start Recording button located at the bottom of the window on the
Design and Record tab. In order to start a recording, you need to create a new, or select an existing,
participant and perform a calibration. The calibration process ensures that the eye tracker “learns” the
characteristics of the subject’s eyes and accurately calculates the direction of his/her gaze on the surface
of the screen or object. Before starting the recording session, make sure that Tobii Studio is connected to
the eye tracker and that the study design and settings are set correctly.

To check the connection status between the eye tracker and Tobii Studio:

1. Below the Start Recording button there is an indicator that shows the serial number ID of the eye
tracker and whether it is connected or not (Connection OK/No Connection). Click this serial
number ID.

E‘ﬂ_ﬁ' Eyetracker "TT120-204-83500407" - Connection QK

2. In the Eyetracker Selector dialog box, click the eye tracker row to select it.

© 2010 Tobii Technology - All rights reserved. Tobii Technology and the Tobii logo are either registered trademarks or trademarks of Tobii Technology in the United States 47
and/or other countries.



User Manual - Tobii Studio 2.X

3. Click Test selected eye tracker to complete the connection.
4. Click OK to accept the settings and close the dialog box.

Extended desktop, dual screen setups are often used to enable a test leader to control a test using one
display, while presenting the stimulus to the test subject on another.

To configure an extended desktop, dual screen setup:

1. In the lower-left corner of the Design and Record tab, click the Identify button. Text is displayed
on the screen where the presentation will be displayed.

2. Press ESC to return to the Design and Record tab.

3. If you wish to change the display, click the Presentation screen drop-down list and select Display
1 or Display 2. The stimulus will be presented on the display that you select.

e Displayl (1680¢1050)
Display2 (1680:1050)

4. Make sure the local Live Viewer is enabled. Click the Setup icon on the Design and Record
header and select Settings.

5. Towards the bottom of the Screen and Video Capture tab, select Enable live viewing.

Click the Setup icon again, but this time click Show Live Viewer.

7. The Live Viewer window opens on the primary monitor. Drag the window to the display that is
used to monitor the recording (see section 11.1.2, of this manual, pages 156-158, to find out
more on how you can configure your system to support a dual screen setup).

o

To check if the user camera and user sound are enabled/disabled:

1. Click the Setup icon on the Design and Record header and select Settings.

2. Under the Screen and Video Capture tab, select the Record user camera and Record user sound
check boxes (see section 11.2.1, of this manual, pages 158-160 for details on how to set the
user camera and sound).

Click the Preview Test icon to verify that the media is presented correctly (see section 4.1.6 of this
manual, page 43, to learn how to preview a Tobii Studio test).

Make sure that you have the correct calibration settings (see the section below)

4.3.1 Calibration settings

Before an eye tracking recording is started, the user is taken through the calibration procedure. During this
procedure, the eye tracker measures characteristics of the user's eyes and uses them together with an
internal, physiological 3D eye model to calculate gaze data. This model includes information about shapes,
light refraction and reflection properties of the different parts of the eyes (e.g. cornea and placement of the
fovea). During calibration, the user is asked to look at specific points on the screen, also known as
calibration dots, while several images of the eyes are collected and analyzed. The resulting information is
then integrated with the eye model and the gaze point for each image sample is calculated.

The default calibration process in Tobii Studio consists of a presentation of five calibration dots on a plain,
colored background. The dots are presented successively and the participant must focus his or her visual
attention on the center of the dots. You can customize various features of the calibration procedure such
as changing the number and color of the dots, the background color and the type of calibration stimuli,
and you can also perform the calibration manually.
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To access the calibration settings:

Click the Setup icon in the Design and Record tab.

Select Settings.

In the Global Settings dialog box, click the Calibration tab.

Now select a calibration type. You can choose between Regular, Manual, or Infant calibration

PN~

4.3.1.1 Regular calibration

Regular calibration is the default calibration in Tobii Studio. Other than a few specific situations, Regular
calibration should be used as the standard type of calibration procedure. The default settings for Regular
calibration are set to five calibration points — the color of the points is red, the background is gray, the
speed is set to medium and the calibration is set to use the full screen. Presentation of the dots is
sequential and fully automatic.

To change the Regular calibration settings:

Click the Foreground Color drop-down list and select the color for the points.

Set the calibration speed by selecting one of the five preset speeds in the Calibration Speed list.
Set Number of calibration points to 2, 5, and 9 points

Click the Background Color list and select the color of the calibration background screen.

Click Configure... to adjust the area of the screen that will be used when performing calibrations.
This may provide a more accurate calibration if you are planning to use a small area of the screen
to show the stimulus.

ok~

[ Global Settings
| Sereen and Video Capture | Eye Tracker | Calibration |F|xat|nn Fiters | Recording | Miscellaneous |

Calibration Type

@ Regular Manual 7 Infant

Foreground Color | I | ~

Calibration Speed  Medium -

Restore default

Area and Poirts

Number of calibration points: 7 2points @ Spoints () 9points

Background Color ‘ I - | [ Restore default ‘

Calibration Area ‘ Corfigure | { Restore default ‘

oK | Cancel

Click Restore default to reset the respective calibration settings to the default value.

4.8.1.2 Manual calibration

Manual calibration is best suited for studies using the Scene Camera media element or in cases where
subjects have poor vision and have problems following the points in the regular calibration. In these cases,
Manual calibration provides the ability to conduct a more accurate calibration, step-by-step.
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To change the Manual calibration settings:

1. Click the Foreground Color drop-down list and select the color for the lines forming the
calibration cross.

2. Select Show manual calibration instructions to view the calibration instructions during the
calibration procedure. Clear the check box to hide the instructions.

3. Set Number of calibration points to 2, 5, and 9 points.

Click the Background Color list and select the color for the calibration background screen.

6. Click Configure... to adjust the area of the screen that will be used when performing calibrations.
This may provide a more accurate calibration if you are planning to use a small area of the screen
to show the stimulus.

E

Click Restore default to reset the respective calibration settings to the default value.

| Screen and Video Capture | Eye Tmckeri Calibration | Foeation Fiters | Recording I Miscellaneous‘
Calibration Type

") Regular @ Manual () Infant

Fareground Color | I | ~

[¥] Show manual calibration instructions.

Restore default
Area and Points

Number of calibration points 7 2points @ 5points ) 9 points

Backaround Color | - | [ Restore default |

Calbration Area | Configure.. | lRestcre default |

Manual calibration is an operator-paced calibration procedure with special graphics during the calibration
procedure. The number of calibration points and their locations are by default, the same as for Regular
calibration, but instead of a pulsating dot, two lines create an intersection that is used as the calibration
point. When the space bar is pressed, the lines change color while calibration is performed and the lines
move to the next calibration point. When the participant has looked at all points, the calibration results will
be shown. If the calibration went well, click Accept and the Recording Start dialog box opens.

Important note: The calibration is performed after the space bar is pressed. Make sure that the test subject
doesn’t move his/her gaze at the sound of the space bar press.

4.3.1.3 Infant Calibration

Infant calibration is used when conducting studies on infants. Small animations (in AVI format) are
displayed where the dots normally appear. This works as an attention grabber suitable for small children. It
can also be used when it is difficult for someone to follow the calibration instructions.
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Tobii Studio can also display different AVIs to attract the test subject’s attention if they begin to respond
poorly or grow tired of the calibration AVI. These items are called attention animation AVls. No calibration
data is generated during the display of these AVIs.

To change the Infant calibration settings:

1. Type the calibration stimulus file path into the Calibration Animation field or Click the ... button to
locate the file you want to use. Click the file and then click Open to select it as a calibration
stimulus.

2. Type the file path into the Attention Animation field or click the ... button to locate the file you want
to use. Click the file and then click Open to select it as an attention-grabbing stimulus.

3. Select the Show infant calibration instructions check box to view the calibration instructions
during the calibration procedure. Clear the check box to hide the instructions.

4. Set Number of calibration points to 2, 5, and 9 points

5. Click the Background Color drop-down list and select the color for the calibration background
screen

6. Click Configure... to adjust the area of the screen that will be used when performing calibrations.
This may provide a more accurate calibration if you are planning to use a small area of the screen
to show the stimulus.

Click Restore default to reset the respective calibration settings to the default value.

Global Settings

| Screen and Video Capture | Eye Tlackeri Calibration | Fiation Fiters | Recording | Miscellaneous

Calibration Type

) Regular 0 Manual @ Infant

Calibration Animation
C:\ProgramData' Tobiit StudioInfantCalibration'.6 avi

Attention Animation

[¥] Show infant calibration instructions.

Area and Points
MNumber of calibration points: 2points @ Spoints () 9 points

Background Color | [ - | [ Restore default |

Calibration Area | Configure... | IHesture default |

Some sample movies are included in the installation and can normally be found in the Infant Calibration
AVis folder (C:\ProgramData\Tobii\Studio\InfantCalibration)

Infant calibration is an interactive calibration mode where an operator uses the keyboard to control the
calibration procedure.
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To show the calibration animation selected in the Global Settings dialog box, press the RIGHT ARROW
key. When the subject is watching the animation, press the RIGHT ARROW key again to start collecting
calibration data. It is assumed that the subject will focus on the center of the calibration animation. When
enough data points are collected, the calibration will move on to the next calibration point. The operator
can again press the RIGHT ARROW key to start collecting data. This is repeated until all calibration points
are completed.

The following keys are used to control the Infant calibration procedure:

e RIGHT ARROW: Displays the calibration AVI at the next calibration point. If the calibration AVl is
already visible, a calibration is made at that point before proceeding to the next.

e LEFT ARROW: Pause. Hides the calibration AVI or the full-screen attention-grabbing AVI

e UP ARROW: Displays the attention grabbing AVI

4.3.2 Making recordings

Place the participant in front of the eye tracker and make sure that he or she is sitting comfortably at an
approximate distance of 64 cm. The distance depends on the hardware used; 64 cm is valid for the Tobii
TX Series Eye Trackers, whereas for the Tobii 50-series, the distance is 60 cm (see the TX Series Eye
Tracker manuals for more information).

To start a Tobii Studio recording:

1. Click the Start Recording button located at the bottom of the Design and Record tab. The Select
Participant dialog box opens.
2. Create a new participant or use an existing participant.

e To create a new participant, type the participant's name in the Name field. If you have
created independent variables, select the correct values (if known before the test) for the
participant.

e To select an existing participant, click the Use Existing Participant tab and select a
participant from the participants list by clicking the participant’s row.

3. Click Continue to accept the selection and open the Calibration dialog box.

4. Use the track status box to help adjust the participant and the eye tracker position (e.g. chair
position, table or the eye tracker stand). The eyes of the participants, displayed as two white dots
in the track status box, should be in the center of the box and the distance indicator should
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display a value between 50 and 80 cm (64 cm allows for greater head movement). The color of
the bar at the bottom of the track status box should be green.

Note: The color indicates whether the eye tracker is able to detect the participant’s pupils. Green
indicates that the trackability is good and that the eye tracker is able to detect both eyes. Yellow
indicates that the eye tracker is only able to detect one of the pupil reflections and trackability is
sub-optimal. Red indicates that the eye tracker is not able to find either eye.

I Calibration

Start Calibration

| | Cancel

5. Instruct the participant to look at the points as they move over the screen.

6. Click Start to initiate the calibration process. The first calibration point appears on the screen.
Note: The test participant does not have to keep the head still during calibration.

7. The calibration will stop automatically when all calibration points are shown.

8. When the calibration is finished, the calibration results are displayed in two vector plots in the
Calibration Result dialog box.

B catibason Resut Calibeaton Rosult W catbeaion Rasut

Lt Ere AghiEre Lage mghEre Lt Rt e

" Prant Mk ke Pacabtumsan 0 Poartn Mk ks R braton 0 Putn Marked i Focsbte e

Fecattra Cancel

v e [ ] [rcain ] (ot

Problem: Calibration pointmissing Problem: Large errorsin calibration Perfect calibration
Solution: Selectandrecalibratethe Solution: Check eye-tracker, setup,
missing point. glasses, and participant. Make new

calibration.

The calibration plot shows error vectors - green lines (the size of each green line indicates the
difference between the gaze point calculated by the eye tracker and the actual dot position).
Recalibration of certain points should be made if the lines are long or if there are no lines at all at
a certain point.
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If the calibration was unsuccessful, the calibration result “Not Enough Calibration Data” will be
displayed. If this is the case, reposition the test participant in front of the eye tracker and check for
any factors that could be interfering with pupil detection (e.g. an infrared light source that is
directed at the eye tracker sensor or the participant’s eyes, dirty or scratched glasses or droopy
eyelids). Click Recalibrate to recalibrate the subject.

Optional: When you perform the test on a screen, you can also assess the quality of your
calibration by clicking the Verify button in the Accept Calibration dialog box. The participants gaze
point is displayed as a small pink dot in real-time on the screen together with an image containing
several larger colored dots. Instruct the participant to look at the center of the colored dots. If the
calibration was accurate, the gaze point should overlap the colored dots. The distribution of the
colored dots also allows you to assess calibration accuracy in different areas of the screen. Click
ESC to exit.

9. If the calibration seems to show accurate results, click the Accept button to open the Start
Recording dialog box.

(FE—
Calibration

E Accept Calibration

Right Eye

0 Points Marked for Recalibration

Verfy

Recalibrate | Accept | | Cancel I
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10. In the Start Recording dialog box, enter a name for the recording (make sure to use informative
names) and look at the track status box to confirm once more that the participant is correctly
positioned in front of the eye tracker

11. Click Start Recording to show the test and record media and eye tracking data.

12. The recording concludes when all the media elements have been presented.

Note: You can override the media settings with F10 and move to the next stimuli, or stop the
recording completely with ESC.

13. Once the recording has ended, you are ready to move to the Replay tab and analyze the
recording.
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5 Replaying and Editing Recordings

After the recordings have been completed, you are ready to analyze the data. The Replay tab in Tobii
Studio provides you with a way to dynamically view the eye tracking recording, perform a basic qualitative
analysis of a participant’s behavior during the test, record participant interviews (Retrospective Think
Aloud), code events, and edit recordings for further analysis. During replay, the gaze path video is overlaid
on the stimuli, regardless of the media type.

The Replay tab also integrates tools to create media elements (scenes) from video stimuli and dynamic
web content (e.g. Flash). These scenes can then be used to produce visualizations on the Visualization tab
and eye tracking metrics descriptive statistics based on Areas of Interest on the Statistics tab.
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The window while under the Replay tab is divided into three main areas:

¢ Replay header: Contains the Test, Generate, Export, and RTA buttons.

e Recordings pane: This is where you can select and delete recordings, view a list of the different
events (Events), and see the user camera recording (User Cam).

e Replay pane: This is where you can view playback of the stimuli and recording of the participant’s
gaze, view the recording timeline, control the playback, create and edit segments and scenes, and
change viewing settings

To play back a recording:

1. In the Recordings pane, click the recording you wish to view.
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2. In the lower-left corner of the Replay pane, click the play button to start playback of the recording.
Use the rewind, forward, stop, and pause buttons to control the playback.

3. While paused, click the RIGHT and LEFT ARROW keys on your keyboard to move forward or
backwards, respectively, frame by frame.

4. Jump to different sections of the recording by dragging the marker on the Replay pane timeline,
clicking the desired location, or clicking an event in the Events list in the Recordings pane.

5.1 Playback settings

The complete test session recording can be viewed at any time, with gaze data superimposed. The Replay
tab is a flexible tool that allows you to customize different aspects of the recording playback and analysis
detail.

5.1.1 Customizing the recordings list

In the Recordings pane, there is a list of all the recordings made in the selected test. By default, Tobii
Studio displays — in the recordings list — the name of the recording, the quality of the recording as a
percentage (samples), and the participant that was recorded. You can also display more information about
the recording.

To make more information about the recording visible in the Recordings list of the Recordings pane:

1. Right-click anywhere on the recordings list.

2. Select Show in the context menu.

3. Now select, one at a time, the information you want to display in the list. The title of the column is
at the top of the list.

To sort the list by a recording detail:

Right-click anywhere on the recordings list.

Select Sort by in the context menu.

Choose the element to sort by.

Click the respective column headings to change the sort order. (You can also click the heading
you want to sort by and click again to reverse the sorting.)

PN~

Types of information that can be shown in the recordings list:

e Name: ID of the recording (can be modified in the recordings list by clicking the ID)

e Date: The date and time when the recording was made

e Duration: The duration of the recording in seconds

e Color: The color used to identify the recording on the timeline in the visualizations under the
Visualization tab (can be changed in the recordings list by double-clicking the color)

¢ Quality: The quality of the recording is calculated by dividing the number of eye tracking samples
that were correctly identified, by the number of attempts. 100% means that both eyes were found
throughout the recording. 50% means that one eye was found for the full recording or both eyes
during half the time. Note that the eyes cannot be found when a person is looking away from the
screen; this will result in a lower percentage. If the test is performed so that the participant is
asked questions during the recording and occasionally looks at a test leader, an alternative
method should be considered.

e Participant: The name of the test participant

5.1.2 Changing the timeline scale detail and playback speed
The timeline can be rescaled to show shorter time intervals. This can be useful when creating segments
from a long recording or when it is important to be able to advance the replay slowly.
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Zoom in and out on the timeline by moving the pointer to the edge of the scroll bar, which is located just
below the replay timeline. When the pointer becomes a double-headed arrow (see the figure below), drag
the bar narrower for a more detailed timeline or wider for a better overview.

| Segments | Scenes | Settings Recording: Rec 01 length: 00:00:16,831 participant: P01

The playback speed can be changed to show the recording replay at a slower or faster pace. The
playback speed bar is in the lower-left corner of the Replay pane. The speed is represented by the
silhouettes of a hare and a tortoise for fast and slow.

Change the playback speed by dragging the marker on the speed bar towards the hare to increase the
speed or towards the tortoise to decrease the speed. The middle line represents the original recording
speed.

5.1.3 Customizing the view of the Replay tab

To provide a greater flexibility of analysis, the various panes and toolbars in the Replay view (Recordings,
Events, User Cam, Segments, Scenes, and Settings) can all be resized or hidden/displayed. This allows
you to customize the window so you have easy access to the functions you use most.

You can choose to hide the Recordings pane by clicking the Left Arrow button in the lower-right corner of
the Recordings pane, or if hidden, display it by clicking the Right Arrow button in the lower-left corner of
the Tobii Studio window. You can also toggle between displaying and hiding the Events and User Cam
panes by clicking their respective icons at the bottom of the Recordings pane. The same goes for
Segments, Scenes, and Settings, which have icons in the lower-left corner of the Replay pane. You can
resize any of the panes by dragging its border in the desired direction.

The recording of a test session can be viewed in fullscreen mode. Fullscreen mode replay shows the
recorded media in its original size, making it more easily viewable for qualitative analysis. The user cam and
timeline are optional in the fullscreen mode.

To view the replay in fullscreen mode:

1. In the Replay pane, right-click the video.
2. Select Fullscreen in the context menu.

Escape the winter!

Book your holiday en www royaltours.info

”

o

DYAL TOURS

A -
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When in fullscreen mode, the Fullscreen menu can be accessed by right-clicking the replay.

The Fullscreen menu contains the option of hiding or displaying the timeline and user camera video:

e Show Timeline: To be able to use all the functions of the timeline at the bottom of the fullscreen
view (press T on your keyboard)

e Exit Fullscreen: To exit the fullscreen mode (press ESC)

e User Camera PiP: Shows the user camera as a picture in a picture. The window can be dragged
with the mouse to different positions (press E on your keyboard).

e Increase/Decrease User Camera PiP Opacity: Increases and decreases the opacity of the user
camera image over the replay (press the UP ARROW and DOWN ARROW, respectively)

5.1.8.1 Changing the replay video settings
In the lower-left of the Replay pane is the Settings button. Click the button to toggle between displaying
and hiding some important replay Settings.

To modify the Overlay settings:

1. Clear the Draw Gaze Data and Draw Mouse Clicks check boxes to hide the gaze data and mouse
clicks during playback of the recording.

2. Drag the Opacity marker between Transparent and Opaque to adjust the opacity of data
representation.

3. Type or select the value for the gaze trail duration (in seconds) in the Trail Duration field.

4. Click the Overlay color box to open a color palette and select the desired color of the gaze
overlay.

To select which sound is played during the playback of the replay:

1. Select Replay: On, to hear the test audio during playback.
2. Select User Camera: On, to hear the audio from the user camera (a microphone must be
connected to the Tobii Studio computer and enabled during the recording).

5.2 Performing a Retrospective Think Aloud recording

Retrospective Think Aloud (RTA) is a commonly used technique in which the test leader follows up an eye
tracking test with an interview during which the subject explains his/her behavior during the test. Tobii
Studio’s RTA feature allows you to conduct and record an RTA interview while showing a playback of the
original Tobii Studio recording to the subject. Or it can also be used as an external sound recorder
replacement. The RTA recordings will be available in the recordings list in the Replay view for playback
and further analysis.

To make an RTA recording in Tobii Studio:

1. Connect a microphone to the computer and then go to the Tools menu on Tobii Studio’s menu
bar and click Settings...

2. On the Screen and Video Capture tab, enable user sound recording by selecting the Record user
sound check box and then selecting your audio source (click the Audio Source drop-down box
and select the appropriate microphone).
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3. Click OK to accept the changes or Cancel to close the window and disregard the changes.

4. On the Replay tab, select the recording in the Recordings list that you wish to show the subject

during the RTA.
5. Click the RTA icon on the Replay header.

6. In the Start Retrospective Think Aloud Recording dialog box, enter a name for the recording in the

Recording Name field. If you do not enter a name for the recording, Tobii Studio will name it

automatically by using the name of the recording you have selected in step 4 and adding RTA as

a suffix.
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7. Click Start Recording to start the RTA session. Above the Replay header, a light gray tab
indicates that the RTA recording mode is active. The duration of the recording is shown at the
upper-right.
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8. During RTA recording, you can use the playback controls to move through the original recording.
Use other features in Tobii Studio, such as the Visualization tab, to display gaze plots and heat
maps, and any Windows application (Tobii Studio must be minimized).

You can right-click the recording screen and select Fullscreen to show the original recording in
fullscreen mode. In this case, use the fullscreen controls to control the playback.

9. Click the Stop button on the right side of the gray RTA bar to stop the recording, or press the
ESC or F10 key on the keyboard.

10. The RTA recording will then be available in the recordings list in the Recordings pane. Use the
playback controls to view the RTA recording.

RTA recordings can be edited and exported just like normal studio recordings. However, since no gaze
data is collected during the RTA recording, you will not be able to use these recordings to create
visualizations.

When you start an RTA session with your eye tracker disconnected, a warning dialog box opens with the
following error message: No such host is known, ignore the message and press OK to continue your RTA
recording.

5.3 Managing and logging events

Events, such as the image element'’s display time and mouse clicks, are automatically registered in Tobii
Studio’s database and displayed in the Events list of the Recordings pane. These events are also
displayed on the timeline as colored bookmarks. When you hold the pointer over the bookmark, the event
details appear. If you click an event in the Events list, the timeline marker will jump to the position in the
recording where the event occurred.

You can enable or disable the types of events displayed in the list by right-clicking the list and selecting
Show.... In the Visible events and log categories dialog box, select the event boxes you wish to display in
the list.
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In addition to these automatic events, you can also generate your own log events by using the coding
scheme feature in Tobii Studio. These events, such as a participant clicking a link on a web page, will also
be shown in the Events list.

During the playback of the recording, you can use these events to mark the sections in the recording that
you find of interest or are more relevant to your study. You can then use the bookmarks on the timeline or
Events list to find those sections quickly. For example, you can use the user camera to record the
reactions of the participants to the stimulus presentation and use the coding scheme to log the parts in
the recording where the participant was confused, distracted, or engaged. Later you can extract eye
tracking metrics from these sections of the recording and compare the eye movement activity during the
three behaviors.

You can also manually log events, which can be useful when creating segments. Segments can be used
to create movies or scenes and the Events list can be filtered to only show specific events in the list and in
the timeline.

5.3.1 Logging events

In addition to the automatic logging of events, events can be logged either manually on the Replay tab in
Tobii Studio or using the Tobii Studio Remote Logger during a test (see chapter 10 of this manual, pages
149-155 to learn more about this feature). However, before events can be manually logged, a coding
scheme must be defined, i.e. you need to create a set of user-defined events and associate each event to
a specific key on your keyboard.

To define a coding scheme:

1. Open the Design and Record tab.
2. Click the Setup button and select Coding Scheme...

Lse this dialog to define an event coding scheme. Logged events are used to search and
automatically extract video segments during replay. A description and a shortcut key can be
assigned to each event. The quick logging column tells f you want to be able to add free
text comments while logging.

Events

Description Quick logging Color
Default

[
=
L8 [ |

3. Click a row in the Description column and type the name of the event.
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4. On the Shortcut drop-down list, select the keyboard key you want to use to log the event.
5. Select Quick Logging if you want to prevent the log message dialog box from appearing when
you click the key in the Replay tab.

MNew Log Message

| scene start hd

[ ok || Canca |

The New Log Message dialog box allows you to type a comment that will be associated to that
specific event, or to select another event if you pressed the wrong key. The comment will be
displayed in the Text column of the Events list.

6. Double-click the respective color to open a color palette and choose the color of the bookmark
that is placed on the timeline.

7. Repeat steps 3-6 until you have created all your events. Then click OK.

8. Click the Replay tab, select the recording you would like to playback and start logging the events.

You can also use manually logged Events to create segments to help select portions of the recordings
that can be used to create movies or scenes. In order to accomplish this, you need to create an event that
bookmarks the start of the segment (e.g. Smiling Start) and another to bookmark the end of the segment
(e.g- Smiling Stop). You can then go through your recordings and bookmark the periods where the
participants smiled and use the automatic segmentation tool to create segments using those two
bookmarks.

To edit a manually logged event:

1. Right-click the event in the Events list.

2. Select Edit Log entry...

3. Inthe Edit Log Message dialog box, you can select a new event type from the list or type
information in the field.

4. Click OK to accept the changes.

To delete a manually logged event:

1. Right-click the event in the Events list.
2. Select Delete Log entry...
3. Click Yes to confirm the deletion.

5.3.2 Filtering events

The Events list can be filtered to show only specific events in the list and in the timeline. This feature
allows you to locate and navigate quickly to different parts of the recordings. The filter will display events
that contain the text you typed.

To filter events:

1. Select the recording you want to work with from the Recordings list.
2. In the filter field, located in the upper part of the Events list, type the first letters you want to start
filtering by.
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3. All other events in the Events list and bookmarks in the timeline that do not satisfy the filter criteria
will be hidden.

4. Click the event you wanted to locate and the timeline marker will jump to the point on the
recording when that specific event occurred.

To turn off the filter, delete the text in the filter field.

5.4 Creating video segments

A segment is a section of a Tobii Studio recording. The start and end point of the segment can be set
manually using the timeline marker, or automatically using events. Segments are commonly used to create
video exports of the gaze replay. These videos can then be viewed with external media players.

Segments can also be used to create scenes, in this case, the segment determines the section of the
recording that contains the relevant gaze data to create visualizations or calculate eye tracking metrics.

5.4.1 Auto-generating segments
Before generating the segments, you first need to identify or create the events that you will use to
determine the start and end points. See the previous section to learn how to create events.

To automatically generate segments:

1. Click the Generate icon on the Replay tab and select Segments.
2. In the Auto Generate Segments dialog box, start by typing a name that will be used to identify the
segment in the Segment name prefix field.

Segments name prefic: Seamert| Start/Stop points
Help: To set time before an event, select a
negative time offset as the start point.
Generate segments for

@ Curent recording Segment start point:

) Al recordings in cument test Evert type: |SCEI'IE1 start
") &l recordings in all tests Time offget: |00:00:00.000

Segment stop point:
Event type: [scene1 stop

Time offset: |00:00:00.000

3. Select to generate the segments for the Current recording, for All the recordings in the current
test, or All the recordings in the project.

4. Select the segment start and stop points from the event type lists.

5. You can also choose to add a time offset to the start or end of the segment. The offset can be
used, for example, to adjust the size of the segment if you see that you are missing a small portion
of the video in some of the recordings.

6. Click OK to create the segments

7. To view the segments, select the desired recording and make sure the Segments pane is visible.
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Note: If the start and stop events are the same type of event, for example a LeftMouseClick, the stop point

event Next LeftMouseClick has to be selected. In this example, segments will be created between all left
mouse clicks.

5.4.2 Generating segments manually
Go to the Replay view and choose the test you want to create segments for.

To create a segment manually:

1. Select the recording you wish to use to create the segment and make sure the Segments pane is

visible.

2. Drag the timeline marker to the location on the timeline where you wish to set the start of the
segment.

3. Drag the right handle of the timeline marker to the end position. The red color indicates the
section on the timeline that is currently selected.
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2 Delete Del =
3
&3 Loop
Export to AVI |
o —— | 4] m 0|
ISegments | Scenes | Settings Recording: Rec 01 length: 00:01:47.791 participant: PO1 |

4. Right-click the selection and select Create Segment from Selection.

5. The new segment is displayed in the Segments pane. Repeat the steps to generate more new
segments.

To edit an existing segment:

1. Click the Down Arrow located to the right of the segment name (the segment menu arrow).

2. Select Rename to change the segment’s name or Delete to delete the segment from the
recording

3. When hovering over the ends of the segment, once the pointer becomes a double-headed arrow,
you can drag the segment to change the start and stop points. (In the Settings pane, select the
Snap to time markers check box to make the segment edges snap to the timeline tick marks).

Segments can be used to repeatedly play back the same section of the recording. Click the infinity icon
located just to the right of the segment name to loop one segment at a time.

5.4.3 Exporting segments as videos

Segments can be exported into an AVI video format that can then be viewed using an external media
player.

To export a single segment to a video:

1. Select the recording you wish to take the recording from.
2. Click the segment menu arrow and select Export to AVI.
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3. In the Export to video clip settings dialog box, start by enabling/disabling the user camera and
sound.

4. Select the user camera opacity and size.

5. Select the codec you want to use to produce the video and type or select the frame rate of the
video export.

6. Click Save to export the video file

Export to video clip settings [ﬂ_hj

User camera settings
[¥] Enable user camera PiP Opacity: | J
[¥] Enable user sound e 640420 -

Hint: Position the PiP user camera by dragging it within the window.

AVl encoder
Video codec: Microsoft Video 1 v| | Edit...
Frame rate: 15 =

| Save H Cancel ]

7. Inthe Save As dialog box, type a file name and select the folder where you want to save it
8. Click Save to complete the process.

To batch export segments to videos:

1. Click the Export button on the Replay header and select Movie Export.
2. In the Batch Export Segments to AVI Clips dialog box, start by choosing the folder where you
want to export the videos to, type the folder path or click the ... button to browse to the folder

location.
-
Batch Export Segments to AVI Clips &J
' |
I o
Help
File settings User camera settings
Qutput folder;  C:\Users'mms\Documents =] [7] Enable user camera PiP Opacity |_J
[l [ Advanced ‘ [¥] Enable user sound Size: 320240 -
Export scope

@ Only export clips from cument recording
Export clips from all recondings in cument test
Export clips from all recondings in all tests
' Export cument recording
Export all recordings in cument test
Export all recordings for all tests in cument project

Il AVl encoder

Video codec: | Microsoft Videa 1 ~] [ Edt..

Frame rate 15 & Hint: Posttion the PiP user camer position by drag it within
the window.

[ ok || cancel
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3. Select from which recordings you want to batch export the segments in the Export Scope
section. You can also choose to export the recordings in full.

4. Enable/disable the user camera and sound in the User camera settings section.

5. Select the user camera opacity and size.

6. Select the codec you want to use to produce the video and type or select the frame rate of the
video export.

7. Click OK to initiate the batch export. A dialog box will appear when the export has completed.
When you click OK, the folder containing the videos will be opened.

5.5 Creating scenes from dynamic content

Unlike segments which are mainly used for exporting the recording, scenes are primarily used to prepare
the recording for the Visualization and Statistics tab. Recordings need to first be divided into scenes in
order to produce visualizations and to extract AOI statistics from media elements that display dynamic
content (i.e. movies, screen recordings, external video, scene camera, and web pages containing flash
elements). A scene contains two elements: a static image set by the user that is used as the background
for the visualizations, and the gaze data from the section of the recording where the image was extracted.

After being created, each scene will be available in the media list of the Visualization tab and in the media
browser on the Statistics tab.

5.5.1 Creating scenes

Scenes can be created directly in the timeline, using the timeline marker to select the period of interest, or
generated from existing segments. Creating scenes from segments is useful when using events to set the
start and end points of the section of the recording covered by the scene.

To create a scene using the timeline marker:

1. Select the recording you want to use to create the scene and make sure the Scenes pane is

visible.

2. Drag the timeline marker to the location in the timeline where you wish to set the start of the
scene.

3. Drag the right handle of the timeline marker to set the end position. The red color indicates the
section on the timeline that is currently selected. The starting and end point can be moved by
dragging their respective markers.

4. Right-click the selection and click Create Scene from Selection.

5. The new scene is displayed in the Scenes pane together with the respective recording coverage

information (indicated by a gray box).

00:00:49.607 _i'age [ [shdea_] Textl.IPG
il L G
| u | W |

] )

| | l Uﬂ,l]ﬂﬂ(]l]ll] 00:00:22 000 0044 | l]l]:l]'.l;l:lE,l]l]J 00:07:28.000
= » T S————— .

E Nsew5c>ene1 | |
g Rename 2
5 Delete Del E
(5]
w

Set new Scene Image

Copy content to all Recordings

o w—— | R4l i vl

Segments iScenuj Settings Recording: Rec 01 length: 00:01:47.791 participant: P01 |

6. Open the Scene context menu by clicking the arrow next to the default scene name.
7. Select Rename to change the name of the scene.
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8. Delete the default name and type the new one. This step is important for later identifying the
scene in the media list of the Visualization tab and in the media browser on the Statistics tab.

Note: When a scene is created, the scene will be copied to the remaining test recordings without the
recording coverage information. If you wish to add the coverage information to that scene you need to
either select the interval manually (select the interval in the timeline, then right-click the selection, select
Add selection to scene, and then select the scene you want to use), or if you are creating scenes for a
movie element, open the Scene context menu and select Copy content to all Recordings.

You can also create an empty Scene by right-clicking in the Scene pane and selecting Create new scene.
To create new scenes from segments:

1. Select the recording to use for this task and make sure the Segments and Scenes panes are
visible.
2. Right-click the Scenes tab and select Create new scene.

DD:DD; 0607 (ANl B [age| [Shdea | Tewtl JPG "#Li’@ﬁ&&j_'i'ﬂ_. [c] lin=_E P 5P EDE P EDrEDrin_
Bl | W (8 (u] (| [m] i) m
o B .

Bl ML R | 00:00:22.000 un:nH;«.uw 00:01:06.000 00:01:28.000

Segment 2 |
Segment 1

» -

Ta >

Segments
m

Dirag segments here to add data to the scene

m

Scenes

o —— | 4] i »l

| Segments “ SCPJ‘[EJ Settings Recording: Rec 01 length: 00:01:47.791 participant: POL |

3. Drag the segment to the desired scene. You can also drag it to an empty Scene pane which in
turn will create a scene. In addition, you can drag multiple segments to the same scene.

4. The new scene is updated and displays the same recording coverage as the segment.

5. Open the Scene context menu and select Rename to change the name of the scene.

5.5.2 Editing scenes
Several segments can be added to the same scene. This could be useful if the recording contains multiple
instances of the same or an equivalent background.

To add more selections to the same scene:

Create a new segment selection (see the previous section for details).

Right-click the new selection.

Select Add Selection to Scene and select which scene you would like to add the selection to.
The scene is updated and displays the recording coverage derived from the selection.

R

When a scene is created, the background image is taken from the timeline marker's current location.
To change the background of the scene:

1. Drag the timeline marker to the section of the video recording that contains the images you wish
to use and choose the frame that is most appropriate to overlay the gaze activity.
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2. Click the Scene context menu arrow and then select Set new Scene Image.
To delete a scene:

1. Click the Scene context menu arrow.
2. Select Delete and then click Yes in the confirmation dialog box to confirm.

To delete a content section of a scene:

1. Right-click the content you want to delete from the scene.
2. Click Delete scene segment.

5.6 Exporting Recordings

Your eye tracking recordings can be exported in two distinct formats: as a gaze overlay video, showing the
stimulus presentation playback together with the participant's gaze overlay; and as a tab-delimited text file
that contains timestamp information of the gaze data eye tracking samples, pupil size data, and other
recording-related events. The text export can be used to analyze the data recorded by Tobii Studio in an
external analysis or statistics program such as Excel, SPSS, or Matlab.

5.6.1 Exporting recordings as videos
Recordings are exported into an AVI| video format that can then be viewed using an external media player.
This export procedure is the same as exporting segments as videos.

To export the videos:

1. Click the Export button on the Replay header and select Movie Export.
2. In the Batch Export dialog box, start by choosing the folder where you want to export the videos
to. Type the folder path or click the ... button to browse to the folder location.

Batch Export Segments to AVI Clips ] lﬁj
' I
Help
File settings User camera settings
Cutput folder:  C:A\Users'wms\Documents _ |¥| Enable user camera PiP Opacity: |_J
I | TR | |¥] Enable user sound Size: 320240 -

Export scope
@ Only export clips from cumrent recording
(") BExport clips from all recordings in cument test
"1 Export clips from all recordings in all tests
| Export cument recording
Export all recordings in cument test
Export all recordings for all tests in cument project

1 AVl encoder

Video codec: Microsaft Video 1 v| | Edit ...

Frame rate: 15 = Hint: Pastion the FiP user camer position by drag it within
the window.

OK | | Cancel |

I

3. Select to export only the current recording, or all the recordings from a test, or all the recordings
in the Project.
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© No o

5.6.2

Enable/disable the user camera and sound from the video export.
Select the user camera opacity and size.

Select the codec you want to use to produce the video.

Type or select the frame rate of the video export.

Click OK to initiate the batch export of the video files.

Exporting the recordings as gaze data text files

The output format of the text export is a tab separated text file. This file format can be opened using Excel,
SPSS, Matlab or any text editor of your choice.

To export the data:

1. Click the Export button on the Replay header and select Text Export.

2. Inthe Text Export dialog box, start by choosing the folder you want to export the videos to by
typing the folder path in the Output folder field or by clicking the Browse button browsing to the
folder location.

3. Select the Project, Test, and Recording check boxes if you wish to create subfolders for each of
the three data levels.

{ o Text Export Lﬁ
I Folder settings I
Qutput folder:  C:\Users'yms"\Desktop Browse “

Create sub folders: [T Project [ Test [ Recording Help I

Export scope

@ Cument recording ) All recordings in test

(7} Segments in cument recarding ) Al segments from all recordings in test

_F‘reset C;rfigﬁtions ’mﬂ
Text export configuration Description

[[] Al data Data for all gaze points

[F] Eventdata Event data

] ADI data Fixations on ADI:s, one ADI on each row

[ Fixaticn data Fixations, compatible with ClearView fixation data export

[[] Combined data Compatible with ClearView combined export

[E Pupil size

Delete configuration
l Export ] l Close ]
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In the Export scope section, specify the scope by choosing between Current recording, All the
recordings in a test, Segments in current recording, or All segments from all recordings in test.
On the Preset Configurations tab, select the default configurations for your text exports, or click
the Advanced tab to configure your text export.

Click Export to complete the process and save the files to your hard disk.
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Default configurations:

Event data - Exports time-stamped user events, such as key presses, mouse clicks, recording
events, start and stop times of the media presentation, and the media description.

AOI data - Exports fixation and AOI data. The export includes the timestamp of when the
fixations were initiated, fixation duration, AOI ID (reference number), AOI name, and the media

Fixation data - Exports the fixation data together with the timestamp of when the fixations
were initiated. The export includes fixation duration data, the mapped (screen) X and Y
positions of the fixation and the fixation index (or order). This export is the same as the

e All data - Exports all the data available in the Text Export options.
[ ]
[ ]
name (stimulus).
[ ]
ClearView fixation data export.
[ ]

Combined data - This export is the same as ClearView's combined data export. It contains
gaze data, events, fixation, and AOI data together with media information.

To create an Advanced export:

1. Select the Specify a custom filename check box to use your own file name format for your data

exports. You can include the following tags to include the tag information automatically in the
export file name:

e [TN]: Name of the current test
¢ [RN]: Replaced with the name of the current recording
e [SN]: Replaced with the name of the current segment. If the current element is not a segment,
this part will be excluded from the file name.
e [TM]: Time when the export file was created.
{ o Text Export Lﬁ
I Folder settings
Output folder:  C:\Users'mms'Desktop Browse e
Create sub folders: [7] Project [] Test [| Recording Help
Exqport scope
@) Cument reconding ) All recordings in test

(71 Segments in cument recording ) Al segments from all recordings in test

I Preset Corfigurations | Advanced

File settings
[¥] Specify a custom filename:
[RMNHSN]-A-Data
[TH] = Test name [RN] = Recording name [SN] = Segment name [TM] = Time

Save text export configuration

Header, gaze, events and scenes Columns
7] Wite header Available columns: Selected columns: o
i ~
[] ClearView compatible lil
[@] Wit column headers Date TimeStamp | E
[#] Wiite fiter header = Date TimeStampt... | E
[¥] Export gaze data =3 Number @
[ Ory fixations GazePointXLeft
o GazePoint YLeft
[] Print ADIs on separate rows Clear Al | i
——— | CamiLeft
[gl’j Export events | Add Al &
i
[¥] Exclude scenes i "

Name: All data
l Export ] I Close
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2. Use the check boxes on the left to quickly select the different recording data and information you
want to include in the export:

Select Write header to display the computer information (e.g. system properties, operating
system), recording information (e.g. name, date, time, video resolution), export date, and time,
and participant data.

If you also select ClearView compatible, it will only display the recording date and time, the
test name (study), the participant name (subject), recording name, screen resolution and the
gaze data coordinate unit.

Select Write column headers to display the name of the data column in the export table.
Select Write filter header to display the name of the filter used to calculate the fixation data.
Select Export gaze data to export the data related to the gaze point calculations (e.g. gaze X
and Y coordinates, distance, pupil size).

Select Only fixations to limit the gaze data export to display only fixation information (for
example, the file does not include the raw gaze X and Y coordinates from the eye tracker, only
the mapped coordinates).

Also select Print AOls on separate rows to display each AOI on a separate row.

Select Export events to include event data, such as key presses and mouse clicks.

Select Exclude scenes to remove the scenes from the text export data. This is often an option
you want to leave selected. If scenes are included, fixations will be mapped to scenes instead
of the underlying media.

3. Select the data columns you want to include in your export by simply clicking the desired column
in the Available columns list and then clicking the => button to move the column to the Selected
columns list. Use the Clear All and Add All to add or remove all the available columns to the
Selected columns list. Change the order of the columns in the export file by selecting a column
from the Selected columns list and clicking the desired direction arrow located to the right of the

list.

4. If you plan to export more recordings using these Advanced settings, type a name in the Save text
export configuration field and click Save to save the configuration to the Present Configurations

tab.

5.6.2.1

Event data

The table below shows the Events and the Event Data that can be found in the text export and the Events

list on the Replay tab.

Event Event Key Data 1 Data 2 Descriptor
ImageStart 8 Image Name
ImageEnd 16 Image Name
InstructionStart 2048

InstructionEnd 4096

MovieStart 128 Movie Name
MovieEnd 256 Movie Name
ScreenRecStarted 8192

ScreenRecStopped 16384

URLStart 512 URL/website name
URLEnd 1024 URL/website name
KeyPress 4 ASCII code for key pressed Key name
LeftMouseClick 1 X mouse coordinate Y mouse coordinate

RightMouseClick 2 X mouse coordinate Y mouse coordinate

LogData 0 Log name Logging comment

72



TOoul

5.6.2.2 Text export columns

The list below shows all the data that can be exported using the Tobii Studio Text export. The first part of
the list contains the data that is processed in the eye tracker and sent to Tobii Studio, and the second part
of the list shows the data that is further processed in Tobii Studio.

Eye tracker gaze data:

Timestamp: Shows the timestamp, in milliseconds, of when the gaze data was collected.

Gaze PointXLeft: Horizontal screen position of the gaze point for the left eye (0 is the left edge,
the maximum value of the horizontal screen resolution is the right edge).

GazePointYLeft: Vertical screen position of the gaze point for the left eye (O is the bottom edge,
the maximum value of the vertical screen resolution is the right edge).

CamXLeft: Horizontal location of the left pupil in the camera image (O is the left edge, 1 is the
right edge).

CamYLeft: Vertical location of the left pupil in the camera image (0 is the top edge, 1 is the
bottom edge).

DistanceLeft: Distance from the eye tracker to the left eye. The distance is given in mm on a
straight axis, directly out from the eye tracker plane.

PupilLeft: Pupil size (left eye) in mm. The distance and pupil size measurements are calculated to
be as close to real values as possible. However, individual differences in the eyes of subjects and
the strength of glasses/contact lenses will cause errors in these values. The measurements still
reflect changes in head position and pupil size accurately.

ValidityLeft: Validity of the gaze data. The validity is O if the eye is found and the tracking quality
good. If the eye cannot be found by the eye tracker, the validity code will be 4. Read more under
the Validity codes section further down.

Gaze PointXRight: The horizontal screen position of the gaze point for the right eye (0 is the left
edge, the maximum value of the horizontal resolution of the screen is the right edge).
GazePointYRight: Vertical screen position of the gaze point for the right eye (0 is the bottom
edge, the maximum value of the vertical resolution of the screen is the right edge).

CamXRight: Horizontal location of the right pupil in the camera image (0 is the left edge, 1 is the
right edge).

CamYRight: Vertical location of the right pupil in the camera image (0 is the top edge, 1 is
bottom edge).

DistanceRight: Distance from the eye tracker to the right eye. The distance is given in mm on a
straight axis, directly out from the eye tracker plane.

PupilRight: Size of the pupil (right eye) in mm. The distance and pupil size measurements are
calculated to be as close to real values as possible. However, individual differences in the eyes of
subjects and the strength of glasses/contact lenses will cause errors in these values. However,
the measurements still reflect changes in head position and pupil size accurately.

ValidityRight: Validity of the gaze data. The validity is O if the eye is found and the tracking quality
good. If the eye cannot be found by the eye tracker, the validity code will be 4. The value is for the
right eye. For details, see the Validity codes section further down.

Additional data processed by Tobii Studio:

DateTimeStamp: Timestamp recalculated using the computer date time, shown in hours, minutes,
seconds and milliseconds (hh:mm:ss:ms).

DateTimeStampStartOffset: Timestamp converted into hh:mm:ss format. The start time for the
recording is also shown in the Replay and Visualization views in Tobii Studio if the option Show
Date is selected in the Recordings field.

Number: Timestamp number (order).
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e FixationIndex: Indexes for the fixation points (values correspond to the order of the fixation).

o GazePointX: Gaze PointX can be the horizontal screen position for either eye or the average for
both eyes. The value to show here is specified in Tobii Studio. This value is also used for the
fixation definition. Zero is the left edge, the maximum value of the horizontal screen resolution is
the right edge.

o GazePointY: GazePointY can be the vertical screen position for either eye or the average for both
eyes. The value to show here is specified in Tobii Studio. This value is also used for the fixation
definition. Zero is the bottom edge, the maximum value of the vertical screen resolution is the right
edge.

e Event: Events, automatic and logged, will show up under Events. The automatic events are start
and end events for the different media, mouse clicks and key presses. The automatic events are
listed in the event table under Event Key and Data. The logged events are the manually logged
events entered either in the replay view or from the remote logger.

e EventKey: Unique event key is shown for different key presses.

e Datat: Data field for the event. The contents of this field vary depending on what type of event
this is.

e Data2: Data field for the event. The contents of this field vary depending on what type of event
this is.

e Descriptor: Description of the event. The contents vary depending on what type of event this is.

e StimuliName: The file name given to the media element when it was added to the test timeline.

e  StimulilD: ClearView related data column. In Tobii Studio text export, the values are set to 0.

e MediaWidth: Media size in pixels.

¢ MediaHeight: Media size in pixels.

e MediaPosX: Distance from the left side of the screen to the media on the screen given in pixels.

e MediaPosY: Distance from the top of the screen to the media on the screen given in pixels.

e MappedFixationPointX: X coordinate for the fixation point mapped to the media coordinate
system, where the origin for the coordinate system is the top left corner of the image/media.

e MappedFixationPointY: Y coordinate for the fixation point mapped to the media coordinate
system, where the origin for the coordinate system is the top left corner of the image/media.

¢ FixationDuration: Fixation duration. The time in milliseconds that a fixation lasts.

¢ Aoilds: ID number for the AOI, usually a counter starting at zero for the first AOI.

¢ AoiNames: Name of the AOI or AQlIs if fixations on multiple AOls are to be written on the same
row.

e WebGrouplmage: File name of the image file that is used to visualize the web group.

e MappedGazeDataPointX: X coordinate for the raw gaze data point mapped to the media
coordinate system where the origin for the coordinate system is the top left corner of the
image/media.

e MappedGazeDataPointY: Y coordinate for the raw gaze data point mapped to the media
coordinate system where the origin for the coordinate system is the top left corner of the
image/media.

e MicroSecondTimestamp: Timestamp for this export row in microseconds.

e AbsoluteMicroSecondTimestamp: Time counter timestamp in microseconds.
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Validity codes:

These codes are based on whether the system is able to correctly identify both eyes. It is recommended
that the validity codes always be used for data filtering to remove data points that are obviously incorrect.

Left eye Right eye Eyes found System left and right eye identification

validity validity
code code

[ o0 | Both Correctly identified
[ 4 | Right Correctly identified
0 | Left Correctly identified
[ 3 | Right Estimated as probable
1] Left Estimated as probable
2 ] One eye Uncertain

[ 4] None Uncertain

Validity codes should be used for data filtering to remove data points which are obviously incorrect. If you
export the raw data file, we recommend removing all data points with a validity code of 2 or higher.
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6 Defining fixations

During a recording, Tobii T/X Series Eye Trackers collect raw eye movement data points every 16.7 or 8.3
ms (depending on whether the sampling data rate is 60Hz or 120Hz respectively). Each data point will be
identified with a timestamp and “X,Y” coordinates, and sent to Tobii Studio. In order to visualize the data,
these coordinates will then be processed further into fixations and overlaid on a video recording of the
stimuli used in the test or on a static image, or used to calculate eye tracking metrics (see the Tobii
whitepaper entitled Tobii Eye Tracking. An introduction to eye tracking and Tobii Eye Trackers to learn
more about eye movements and fixations). This process is conducted by applying a fixation filter to the
data.

Fixation filters are responsible for how fixation data, such as fixation count, duration, and location, is
calculated. This data in turn affects how gaze plots, heat maps, clusters, and eye tracking metrics are
inferred. Fixation identification is mostly a mathematical and statistical process that attempts to describe
how the eye moves. Despite the accuracy and flexibility of some of the algorithms, the limiting factor is that
there is no precise definition for the start and end of a fixation and thus the identification process still
remains partly subjective. Therefore, the best identification validation process is still to perform a test
where you compare the fixation filter data with an observer's subjective impression on the position and
duration of the fixations. If you do not have any particular requirements in your study, regarding how
fixations should be defined, use Tobii Studio’s default fixation filters setting.

Tobii Studio uses two types of fixation filters to group the raw data into fixations: Tobii Fixation Filter and
ClearView Fixation Filter. The basic idea behind these algorithms is that if we know the eye tracker sample
rate and measure the distance between neighboring gaze data points, we can calculate changes in the
eye movement velocity for all eye movement samples. During this process the raw data points are
assigned to the same fixation if the velocity remains below a certain threshold or to a new fixation when it
rises above this threshold. The location of the fixation is then determined by finding the median or mean of
the X and Y coordinates from the raw data points belonging to the same fixation.

Global Settings

| Sereen and Video Capture | Eye Tracker | Calbration I Foxation Fiters i“Ramrdmg_i.Misca\laneﬂus‘i

Eye Selection Filter
E Settings
EyeSelection Average (l
Fixation Fiter
Fixation filters are responsible for grouping raw gaze poirts into fiations
The two foation filters available in Tobii Studio have their own set of 0
unigue settings. Flease read the Fixation Filter help section before
changing the settings! Help
~|  Tobii Fixation Filter
[C]  ClearView Fixation Filter
[¥] RawData

Check the checkbaox to the left of the cument foation filter to make t active.

OK Cancel
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The different fixation filters can be found in the Global Settings dialog box. The settings can be changed
before or after the recording has taken place.

To choose or modify the fixation filter settings:

1. On the Design and Record tab, click Setup and select Settings... to open the Global Settings
dialog box.

2. Select the Fixation Filters tab.

3. Specify whether you want the Eye Selection Filter to use the average gaze point calculated from
the gaze data samples from both eyes, use the left eye’s gaze data only, or use the right eye's
gaze data only. Most often you should use the gaze data from both eyes and thus select the
average.

4. Select the type of filter you want to use. Choose between Tobii fixation filter, ClearView Fixation
filter, and Raw Data. If you select Raw Data, Tobii Studio will display all the eye position samples
recorded by the eye tracker without aggregating it into fixations.

5. If desired, change the selected filter's settings (see sections 6.1 and 6.2 of this manual for a more
in-depth view of the filters, pages 77-79).

6. Click OK to accept the changes and close the Global Settings dialog box.

As previously mentioned, the fixation filter affects how gaze plots, heat maps, clusters, and eye tracking
metrics are calculated. Choosing a fixation filter does not modify the raw gaze data recorded by Tobii
Studio and you can therefore change the filter settings without affecting the original data recorded.

6.1 ClearView Fixation Filter

The ClearView fixation algorithm is based on the I-VT (Velocity-Threshold Identification fixation filter)
outlined by Salvucci and Goldberg (2000). The velocity feature is calculated by measuring the distance
between two adjacent data points. Each point is then labeled as a fixation if the velocity is below a certain
threshold or otherwise as a saccade. The threshold is set by selecting a Velocity Threshold value, i.e. this
value represents the maximum pixel-distance between two consecutive data points for them to be
considered part of a fixation. Every point that is located above the threshold is treated as a saccade point
and discarded. This fixation filter also allows you to set a minimum fixation duration i.e. fixations with a
duration below the Duration Threshold value will be discarded from the analysis. This feature can be
used, for example, to discard “involuntary fixations” from your data set based on a duration threshold.

Fieation Filter
Fixation filtters are responsible for grouping raw gaze points into fiations.
The two fiation fiters available in Tobii Studio have their own set of yd
unigue settings. Please read the Fiation Filter help section before
changing the settings! Help

Tobii Fixation Filter
[¥]  ClearView Fixation Filter
| RawData

Check the checkbox to the left of the cument fxation fitter to make it active.

B ClearView Fixation Filter Settings

Velocity Threshald 50
Duration Threshold 100
Velocity Threshold

Velocity Threshold [pixels/sample]: Highest velocity allowed within a fotion. Default is
50 pixels/sample . Click help button for details.
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The location of the fixation point is determined by using the mean of the X and Y raw gaze data points. The
timestamp of the fixation is taken from the first sample included in the fixation and the duration is measured
from the elapsed time between the first and last sample included in the fixation.

The I-VT ClearView uses a velocity threshold unit that is based in pixels instead of deg/s. Consequently, if
you wish to change the Velocity Threshold setting you need to consider the sample rate of the eye
tracker as well as the image resolution when calculating the speed. For example, a 35 pixel radius will
correspond to 35/16.6=2.11 pixels/ms threshold on a 60 Hz eye tracker, while on a 50 Hz eye tracker the
threshold will be 35/20=1.75 pixels/ms.

D.D. Salvucci and J.H. Goldberg. 2000. Identifying fixations and saccades in eyetracking protocols. In
Proceedings of the 2000 symposium on Eye tracking research & applications, pp. 71-78. ACM New
York, NY, USA.

6.2 Tobii Fixation Filter

The Tobii Fixation Filter is a classification algorithm proposed by Olsson (2007) and is currently used as
the default fixation algorithm in Tobii Studio. The algorithm behaves mainly like an I-VT filter that detects
quick changes in the gaze point using a sliding window averaging method.

Assuming that the eyes move between two different fixations, the following distinctions are made:

e If a segment of the signal is of constant or slowly changing mean value due to drift, we classify it
as one fixation.
e If there is an abrupt change in the signal, the eyes have moved to another fixation location.

By designing an algorithm that produces a notification whenever it detects a change in the mean, we are
able to group the data into separate fixations. When this is done, we can estimate the spatial position of
each individual fixation based on the information contained within its timeframe.

Before the fixation algorithm is applied to the data, the system goes through the recording data and
identifies sections with missing data. The filter then interpolates the missing data for sections that have a
duration below 100 ms (6-7 data points at 60Hz) and breaks the recording data set into subsets when the
sections are larger than 100ms. The following steps are then applied to each data subset independently.

First, a feature, [dif], is calculated as the vector difference between two data point windows located before
and after the current gaze data point. Each window has a fixed number of [r] gaze data points and the
difference is calculated using the average X and Y coordinates of these points. Once dif has been
calculated for all the data points in the recording, we then identify peak values, i.e. the d values that are
greater than both of its two closest neighbors. Next, we go through the list of peaks once more and
remove all the peaks that are smaller than the highest peak within a window of radius r. The peaks are then
added to a list under the condition that they are at least as great as a user-defined threshold - [h] Velocity
Threshold.

The fact that the threshold is determined relative to the window size r, makes the algorithm behave like an
I-VT filter. In fact, the window size is fixed to 5 data points, so this has the same effect as if dif had been
divided by 5 and the threshold had been h x 5 (for example, if the Velocity Threshold is set to 35 pixels, it
will be equivalent to setting a threshold to (35/(16.6x5)=0.42 pixels/ms, on a 60 Hz eye tracker).

The list of peaks is then processed into fixations, where the start and end points of a fixation are set by two
consecutive peaks. The spatial positions of the fixations are calculated by taking the median of the
unfiltered data points in that interval. After the location of each fixation has been determined, the fixation
data goes through a final iteration. First the Euclidean distances between all the fixations are calculated
and if the distance between two consecutive fixations falls below a second user defined threshold [d] —
Distance Threshold, the two fixations are merged into a single fixation. The process is repeated until no
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fixation point is closer to each other than the threshold. The fixation identification process is then
complete.

Fixation Fitter

Fixation fitters are responsible for grouping raw gaze points into foations.

The two foation fiters available in Tobii Studio have their own set of o
unigue settings. Please read the Foation Filter help section before

changing the settings! Help

[¥]  Tohii Fixation Filter
ClearView Fixation Filter
Raw Data

Check the checkbeox to the left of the cument fication fitter to make #t active.

El Tobii Fixation Filter Settings
Velocity Threshold 35
Distance Threshold 35

Velocity Threshold
Velocity Threshold [pixels/samples]: Highest velocity allowed within a fiation. Velocity
iz measured over 5 samples. Default is 35 picels/samples. Click help button for details.

The timestamp of the fixation is taken from the first sample included in the fixation and the duration is
measured from the elapsed time between the first and last sample included in the fixation.

The Tobii Fixation Filter is both affected by the sample rate of the eye tracker and the image resolution,
since h is calculated in pixels. For example, a 35 pixel setting will correspond to 35/(16.6x5)=0.42
pixels/ms threshold on a 60 Hz eye tracker, while on a 50 Hz eye tracker the threshold will be
35/(20x5)=0.35 pixels/ms.

Due to the initial missing data interpolation, if there is no significant change in the position of the gaze data
points before and after 100 ms of the missing gaze data, the fixation will remain intact, i.e. one single
fixation. However, if the consecutive missing gaze points together account for more than 100 ms (6-7 data
points at 60 Hz) of missing data, the fixation is split into two separate fixations, irrespective of its location.

For more details and pseudo-code, see the Appendix of Olsson (2007) Master Thesis.

P. Olsson. 2007. Real-time and offline filters for eye tracking. Msc thesis, KTH Royal Institute of
Technology, April 2007.
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7 Visualizing Eye Tracking Data

Being able to visualize your data in a number of ways, with gaze superimposed on any kind of stimulus,
enables you to make a visual qualitative inspection of your results. Visualizations are easily exported by
right-clicking and selecting copy, or saving as an image.

Several recording sessions from multiple test participants can be summarized in a single gaze data
visualization, helping to draw conclusions and new hypotheses from the behavior of a group of
participants. Effective tools for multi-person analysis, with an option to further filter the participants of a
group into categories, provide a time- and cost-efficient way to collect such data.

Visualizations also help to illustrate and communicate your results in research papers, reports, and
customer or conference presentations.

Some visualizations are only available if you have purchased a specific Tobii Studio version. See the
preface of this manual to see which visualizations are included in your Tobii Studio license. If a tool is not
activated, the button will be gray. If you wish to activate a visualization tool, you will need to upgrade to a
license of Tobii Studio that includes the tool.
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The Visualization tab is divided into three main areas:

o \Visualization header: Contains the test menu, the export menu, the AOI groups tool, the Web
Groups tool, AOI tool, and the different visualization tools.

e Selection pane: This is where you can select the media, recordings, and AOls used to produce
the visualizations.

e Visualization panel: This is where you can view the different visualizations, draw AOQls, view the
recording timeline, and change viewing settings.
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To create a visualization:

1. In the Selection pane, from the media list, click a media element to select it.

2. Now select the Recordings check boxes to include the recordings in the analysis. Clear the check
boxes to remove the recordings.

3. Click a visualization icon on the Visualization header to display the results in the Visualization
pane.

The timeline below the visualization shows the total time the media was displayed during the recording. If

the participants have different view times (e.g. when browsing a website or a PDF document) the longest

view time is used to determine the timeline scale. The duration of each individual recording is indicated by
a colored dot that is coded with the color shown next to the recording in the Recordings list.

7.1 Selecting media

When you click the different visualization icons, the media list will only display the media elements that can
be analyzed using the selected visualization tool. For example, if you recorded video stimuli, those
elements will not be displayed in the media list when you are viewing gaze plots, heat maps or clusters.
Video media elements need to be processed into scenes first to be able to use those types of
visualizations. Read more on how to create scenes in section 5.5 of this manual, pages 67-69.

In many cases, a web page will look slightly different each time it is presented during a recording. For
example, if looping advertisements are displayed. Tobii Studio will register each view and present them in
the Web Group Tool. Using the Web Group Tool, you can group similar pages that contain the object of
interest, or group pages that contain small differences that do not impact the analysis if they are grouped
together. Web pages saved as a group will be shown as a single media in the media list.

File View Tools ForSight Help

Designand Record  Replay [AVEICIECSSSR  Staisiics

| - A @ i | Hp M
WebTest Export  AOIGroups Web Groups GazePlot | Heathap Clster BeeSwarm AOITool
@

GetStarted

Download
@ Download Spotify for Windows
B Bianon Shann
@ Products overview - Spolify d& 5(\)
@ Spotify -Avierld of music, Insta.. \ L)) J

® You e buyingpremim - Vo i) Ag)d of music

& You are buying Spotify premium = nstal e and free

Media List

Fiterby: [ NoGroupSelected v |
Name C_ Samp. Partici. *

] @Rec23 W% P2

¥ @ Rec20 6% P2

I @Recl2 W6i% P12 |

] @ Rec08 51% P9

[F] @ Rec08 49%

] @ Rec07 M 64%

[[] @ RecD2 MW 89%

Recordings

[ Cneck/Uncheck |

Name:

e
)

Areas of Interest

Start: |00:00:00,000 = Length: 00:01:50942 = [] Save time settings

|® Recordings || @ Areas of Interest }u | Timeline | Settings | ACI Overlay Settings

To select a media for analysis, simply click the media row in the media list and click one of the visualization
icons.
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7.1.1 Grouping web pages

The Web Groups button on the Visualization header opens the Web Group Tool dialog box. This tool is
used to group different web pages for analysis. Web pages can either be grouped using predefined
criteria, such as by URL, Size, ID, and Name, or can be grouped manually.

When the pages are grouped, the gaze data from all the pages in the group is aggregated and displayed
on a single page, selected to represent all the pages. This page is called Group Image. When grouping
images, make sure that all pages in the group contain the same data, or that they have the same content
for the areas that are important for analysis.

Once web groups are created, the groups will appear in the media list as a single item. This item can then
be used to create visualizations and statistics.

7.1.1.1  Automatic grouping using preset criteria

When you perform a web recording, each page visited is recorded automatically by the software. By
default, when you open the Visualization tab for the first time after making a recording, the web pages are
grouped by Content ID.

The Group Ciriteria options are located in the top section of the Web Groups Tool dialog box. Below
these options you will find two lists. Each list displays all the web frames visited during the web
recordings.
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When you click a row in the list, a preview of the web page is displayed. These two lists contain exactly
the same web frames and web frame information. The two lists allow you to visually compare two web
frames and confirm whether the content is the same. This feature also allows you to manually group web
pages in a more efficient way.
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To change the grouping criteria:

1. Select one of the Group Criteria options.

URL: All frames with the same web address will be placed in the same group. The gaze
data for the frames will be summarized and shown on one frame. The background
image/page is specified by selecting the image/page and clicking the Set As Group
Image button.

URL and Size: If frames have the same web address but different sizes, the frames will
be divided into different groups. Gaze data for all frames with the same web address and
the same size will be summarized and shown on one frame. The background image/page
is specified by selecting the image/page and clicking the Set As Group Image button.
Name: Pages with the same name are grouped (pages with different URLs can have the
same name).

Content: Pages with the same URL or name might have different content IDs. Selecting
this grouping option will group pages that have the same ID; i.e. that have the same
content, look and URL.

Manual: The frames have to be grouped manually.

2. To confirm whether the grouping is valid, click two different web frames (one in each list)
belonging to the same group and compare the preview image. If necessary, repeat this procedure
for all frames and all the groups. If frames are misplaced and the grouping thus has a strong
impact in the quality of your analysis, use another grouping criterion.

3. Set the web group background image by clicking the web frame to select it and clicking the Set
As Group Image button.

4. By default, the name of the group is the same as the frame that is used as a background image.
Double-click the group row and type a new name for the group if you wish to change it.

5. Click OK to accept the changes and wait while Tobii Studio saves the changes.

6. Each group is displayed in the media list as a single media item.

7.1.1.2 Manual Grouping
If for some reason the frames are constantly misplaced or you want to have better control over the page
groupings, you can create the groups manually.

To assign a frame to a group:

1. Select the Manual option and click New Group. The new group appears at the bottom of the web
frame lists.
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2. Rename the new group by double-clicking it, typing the new name, and then pressing ENTER on
your keyboard.
3. Select the frame you want to add to the group. The preview can be seen below the list.
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4. Add the frame by dragging it to the new group.

5. Repeat steps 3-4 to add more frames to the group. Before adding another frame to the group,
you can compare its content with the frames in the group. Select one frame in each list and use
the web page preview to check if the content is the same.

6. Set the web group background image by selecting the web frame and clicking the Set As Group
Image button.

7. Click OK to accept the changes and wait while Tobii Studio saves the changes.

8. Each group is displayed in the media list as a single media item.

7.2 Selecting recordings

You can select the recordings by selecting the check boxes in each row of the Recordings list. By default,
the recordings list displays the name of the recording, the color used to identify the recording on the
timeline and in the visualizations, the quality of the recording (as a percentage), and the name of the
participant. However, you can display more information and choose the information column to sort the
recordings by.

To display more columns of information:

1. Right-click anywhere in the recordings list.
2. Select Show in the context menu.
3. Select the information you want to display on each row.

To select which column to sort by:

1. Right-click anywhere in the recordings list.
2. Select Sort by in the context menu.
3. Choose the data you want to sort the recordings in the list by.
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4. Click the respective column heading to change the sort order.

Types of information:

7.2.1

Name: ID of the recording

Date: Shows the time and date when the recording was performed

Duration: The duration of the recording in seconds

Color: The color used to identify the recording on the timeline and in the visualizations on the
Visualization tab.

Samples: The quality of the recording is calculated using the number of eye tracking samples that
were correctly identified. 100% means that both eyes were found throughout the recording; 50%
that one eye was found for the full recording or both eyes during half the time. Note that the eyes
cannot be found when a person is looking away from the screen; this will result in a lower
percentage. If the test is performed so that the participant is asked questions during the recording
and occasionally looks at a test leader, an alternative method should be considered.

Participant: The name of the test participant

Using independent variables to filter recordings

Filtering allows you to restrict your data to a group of participants. For example, if you have created an
independent variable called gender you can produce two separate heat maps for women and men by
creating two filters, one for males and another for females. Each filter can be defined by either one
independent variable or a combination of independent variables.

You can view, select, create, and manage filters in the Recordings lists of the Visualization and Statistics
tabs, or with the Row options of the Statistics pane.

Use the Filter by: drop-down list located at the top of the Recordings list of the Selection pane to filter the
recordings according to participant groups. By default, the button will display ‘No Group Selected’ if no
groups have been selected or created.

To create a new participant group:

1.

Click the Filter by: drop-down list. This opens the Participant Groups list.

Filter by: | Participant Groups -

[
|
: Nz = Mo Group Selected
"{ O Fs Create new participant group
| TITE
97%
947,

R 9

B 9%

R 9z
|[@] @ Rec0s 92% |~
| 4 [;f 3
[ Check/Uncheck

2. Click Create new participant group. The New Participant Group dialog box opens.

3. Type a group name in the Participant Group Name field.
4. Click an independent variable in the Variables list and select the values you wish to include in the
participant group by selecting the check boxes in the Values list.
5. You can choose to filter by one independent variable or a combination of several independent
variables (e.g. the group young Danish women can be created by using the independent variable
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combination age, nationality, and gender). In order to create a multivariable group, repeat step 4
for other variables you wish to use to describe the group.
6. Click OK to create or Cancel to dismiss the new group.

Mew Participant Group I&J
Paticipant Group Name
Young Female '
‘Variables Values
Coliseum [+ 10-19
Colosseum [ 20-23
‘Computer experience [¥] 30-33
EiffelTower [ 40-49
Gender [ 50-59
Genderl [] s0-69
age [ 70-79
[7] so-83
[0 2099

Result
{Gender EQUALS Female)

AND
{age EQUALS 10-19) OR (age EQUALS 20-29) OR (age EQUALS 30-39)

oKk | [ Cancel |

To select a participant group:

1. Click the Filter by: drop-down list button. This opens the Participant Groups list.

2. Under Participant Groups, select an existing group by clicking the group or create a new group by
clicking New Participant Group. The list of recordings will be updated automatically, showing only
the recordings that fulfill the group conditions.

To edit an existing participant group:

1. Click the Filter by: drop-down list button. This opens the Participant Groups list.

2. Click the Edit button ¢ to the right of the group name in the Participant Groups list. This opens
the Edit Group... dialog box.

3. Change the group name in the Participant Group Name field.

4. Click an independent variable in the Variables list and select the values you wish to include or
exclude in the group definition by selecting the check boxes in the Values list.

5. Repeat step 4 for other variables you wish to change.

6. Click OK to accept or Cancel to dismiss the changes.

To delete an existing participant group:

1. Click the Delete button o to the right of the group name in the Participant Groups list.
2. Confirm the deletion by clicking Yes in the Delete Filter dialog box. If you wish to cancel the
deletion click No.

7.3 Selecting data from a time interval

You can choose to restrict the data used to create the visualization according to a time interval. For
example, you can create a heat map showing the fixations made during the first 2 seconds of the stimulus
display. The interval can be determined in two different ways. The first way is by dragging the markers on
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the visualization timeline, and the second is by setting the Start and Length time values in the
respective fields.

To set the time interval using the timeline markers:

1. Drag the left marker to set the start of the data interval.
2. Drag the right marker to set the start of the data interval.

To set the interval using the Start and Length fields (more precise):

1. Click in the Start: field below the visualization and type the hh:mm:ss.ms values to set the start of
the interval. Alternatively, you can use the arrows in the field to increase or decrease the time
values. The time format is hours:minutes:seconds.miliseconds.

2. Set the length of the interval by clicking in the Length: field and typing the hh:mm:ss.ms values. As
in the Start: field, you can use the arrows in the field to increase or decrease the time values.

Note: By selecting a smaller time window, some recordings might be excluded from the visualization
altogether.

7.4 Creating gaze plots

The Gaze Plot visualization shows the sequence and position of fixations (dots) on a static media, (e.g. an
image or a scene). The size of the dots indicates the fixation duration and the numbers in the dots
represent the order of the fixations. Gaze Plots can be used to illustrate the gaze pattern of a single test
participant throughout the entire eye tracking session, or of several participants in a short time interval.
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To create a gaze plot:

1. From the media list in the Selection pane, click a media element to select it

2. Select the Recordings check boxes to include the recordings in the visualization. Uncheck to
remove the recordings.

3. Click the Gaze Plot button, located on the Visualization header, to display the fixation plot.
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4. Save or Copy the heat map into a document or folder on the computer. To copy the gaze plot,
right-click the image and select Copy. The image is copied to the clipboard and can be pasted
into a document by using the document editor Paste controls. To save the gaze plot image, right-
click the image and select Save Image as.... In the Save Image dialog box, select the folder and
the file name. Select the type of image file — JPEG, BMP, or PNG. Click Save and the Information
Legend Settings dialog box opens. Choose the settings of the gaze plot legend and click Save.

Note: The selected media has to be a still image. If the media is a screen recording or a movie, still images
have to be defined before a gaze plot can be drawn. This is done by creating scenes (read about how to
create scenes in section 5.5 of this manual, pages 67-69).

7.4.1 Customizing gaze plots

You can change the appearance of the gaze plot to customize your image or to give emphasis to a
specific part of the information displayed on the fixation dots. Most of these changes can be made in the
Settings menu, which can be accessed by clicking the Settings button in the lower-left corner of the
visualization pane.

To change the color of the gaze plot for a recording:

1. In the Recordings list, double-click the color icon next to the recording to open the color palette
dialog box.
2. Select the color and click OK to accept the change.
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To change other appearance settings of the fixation dots:

Click the Settings button to open the gaze plot settings menu.

Drag the Opacity slider to change the fixation dot opacity.

Select the Show Number check box to display the fixation order number of the fixation dots.
Select the Same Size check box to set the size of the fixation dots so that all the dots have the
same diameter. Checking this option removes the time information (fixation duration) from the
gaze plot, but can be redisplayed by clearing the check box.

T
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5. Select the Show Borders check box to display a line around each fixation dot. When this option is
selected, the first and the last fixation of a recording will display a thick line and fixations with
dotted lines represent periods when continuous viewing of the media was interrupted. An
interruption can take place when, for example, the eye tracker loses track of the eyes (e.g. the
participant looked away from the screen), or when the participant leaves and returns to the same
media element after viewing another media element in between.

6. Click the Border Color box to the right of Show Border to open the color palette. (The default is a
white box and white border.) Select a color for the line around the fixation and click OK.

7. Select the Show Clicks check box to display the participant's left mouse clicks (*) on the media.

8. Drag the Scale slider to change the size of the gaze plot fixation points. Each fixation point will be
scaled according to its relative size.

Gaze plots are dependent on the fixation filters settings. Fixation filters are responsible for determining the
size and location of the fixation dots (read more about fixation filters in chapter 6 of this manual, pages 76-
79).

7.5 Creating heat maps

Heat maps can be of great value when creating reports, papers or presentations, as they help you to
summarize large quantities of data in an intuitive way. A heat map uses different colors to show the
number of fixations participants made in certain areas of the image or for how long they fixated within that
area. Red usually indicates the highest number of fixations or the longest time, and green the least, with
varying levels in between. In spite of its intuitiveness, the task of interpreting a heat map is more complex
than it seems. For a critical discussion on how to interpret heat maps please read Bojko's (2009) paper
entitled Informative or Misleading? Heatmaps Deconstructed.

Bojko A. (2009). Informative or Misleading? Heatmaps Deconstructed, in: Human-Computer Interaction, Part I, HCII
2009. Jacko J. A. (Ed.). Springer-Verlag Berlin, pp 30-39.
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To create a heat map:

1. In the media list, click a media element to select it.

2. Select the Recordings check boxes to include the recordings in the analysis (or clear the boxes to
remove the recordings).

3. Click the Heat Map button, located on the Visualization header, to display the heat map.

4. Save or Copy the heat map into a document or folder on the computer. To copy the heat map,
right-click the image and select Copy. The image is copied to the clipboard and can be pasted
into a document by using the document editor Paste controls. To save the heat map image, right-
click the image and select Save Image as.... In the Save Image dialog box, select the folder and
the file name. Select the type of image file — JPEG, BMP, or PNG. Click Save and the Information
Legend Settings dialog box opens. Choose the settings for the heat map legend and click Save.

If you wish to use a higher resolution background image in your report or publication, you can also save
the heat map layer without the background image. Right-click the heat map, select Save Heatmap Layer
Image As... and save it as a PNG file to preserve the transparency.

Note: Selected media has to be a still image. If the media is a screen recording or a movie, still images
have to be defined before a heat map can be drawn. This is done by creating scenes (read more about
how to create scenes in section 5.5 of this manual, pages 67-69).

7.5.1 Customizing heat maps

Tobii Studio can produce three different types of heat maps depending on which eye movement
information you wish to focus on: Count (total number of fixations); Absolute duration (based on fixation
durations); and Relative duration (fixation duration divided by the image viewing time in each recording).
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Count heat maps show the accumulated number of fixations calculated from all the selected recordings
and can be used, for example, to determine whether participants have seen different elements on a
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stimulus image or website. Each fixation made by each participant adds a color value to the fixation map
and the value is the same regardless of its duration.

Absolute Duration heat maps display the accumulated fixation duration on different locations in the image
and can be used, for example, to measure the amount of attention, or cognitive processing, dedicated to
different elements in the image. Each fixation made by each participant adds color values to the fixation
map according to its duration (in seconds).

The Relative Duration heat map displays the accumulated fixation duration on the different elements in the
image, relative to the total image viewing time. In other words, if in recording A the subject looked at the
image for 10 seconds and at a specific object for 3 seconds, and in recording B the subject looked at the
image for 10 minutes and at the specific object for 3 minutes, then the data from recording A and
recording B will have the same weight on the final heat map. This type of heat map should be used when
the view time per stimulus is not fixed, such as during a web usability study where participants typically
spend different amounts of time on each web page. Each fixation made by each participant adds a
duration value to the fixation map and the values are divided by the participant’s view time. The relative
values for each participant are then added and the maximum value will be used to apply the color
distribution mapping (for more details see section 7.5.2 of this manual, pages 92-96).

To change the variable represented in the heat map:

1. Click the Settings button in the lower-left corner of the Visualization pane to open the heat map
settings menu.
2. In the Fixation data style area, select Count, Absolute duration, or Relative duration

To change the heat map style and color:

1. Click the Settings button to open the heat map settings menu.

2. In the Display settings area, click the Style drop-down list to select whether you want to use a
colored heat map or a gaze opacity style. The colored heat map uses a color gradient to display
the areas with more or longer fixations, while the gaze opacity heat map uses a transparency
gradient. The gaze opacity heat map shows the parts of the media with the highest counts or
longest fixations and shades the rest of the media.

3. Click the Color: gradient box to open the Color/Alpha Gradient Settings dialog box depending on
the Style. If heat map is the selected style, the Color Gradient Settings will appear. Click one of
the three color boxes to change the colors of the heat map gradient. The box on the left
represents few fixations while the box on the right represents more fixations. The Alpha Gradient
Settings dialog box will open if gaze opacity was selected. The number on the left represents few
fixations and the number on the right represents more fixations. The numbers can range from 0-
255 with 255 being opaque and 0 having no opacity.

4. Click in the Display settings field and type a value to change the maximum value (count or
duration) used to map the heat map color values. This setting affects the color distribution of the
heat map and has a strong impact on its interpretation. Read section 7.5.2 of this manual, pages
92-96, before you make any changes to this setting.

5. Click in the Kernel Radius field and type a value for the Kernel size (width of the color mapping
around a single fixation). The default value is 50 pixels. Read section 7.5.2 of this manual, pages
92-96, before you make any changes to this setting.

6. Drag the Opacity slider to change the heat map’s general opacity.

Select the Show Clicks check box to display the participant’s left mouse clicks (£) on the media.

8. Select the Show Legend check box to display the heat map legend on the image. It can
subsequently be moved by dragging.

~
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Like gaze plots, heat maps are dependent on the fixation filters settings. Fixation filters are responsible for
determining the number, size and location of the fixation dots. Read more about fixation filters in chapter 6
of this manual, pages 76-79.

7.5.2 How are heat maps calculated?

The heat map image can either be based on fixation data or raw data, depending on if you are using one of
the two fixation filters or the raw data filter. In both cases the data entries consist of a timestamp, duration,
and spatial location (X and Y coordinates) information.

Eye tracking raw data is composed of fixation and noise data points. The noise includes eye samples
during saccades and other small fixation-related movements. Thus a heat map based on raw data will
contain more noise and show larger areas with the high color value. When a heat map is based on raw
data, each entry corresponds to a raw gaze point from the eye tracker, sampled each 16-17 ms interval
(for the 60 Hz system). The sample interval will be 8-9 ms for a 120 Hz system and 20 ms for a 50 Hz
system. The duration values for each entry are constant as they are defined by the duration of the sampling
interval.

When the input is based on fixation data, the eye tracker will group the raw data entries into fixations and
the duration of each fixation depends on the fixation filter used to identify the fixations. The input data will
typically look like this:

Fixation: 1 Start: 132 ms Duration: 132 ms Location: (415,711)
Fixation: 2 Start: 264 ms Duration: 735 ms Location: (711,491)
Fixation: 3 Start: 999 ms Duration: 101 ms Location: (301,10)

7.56.2.1 Basic concept

The first step in creating a heat map is to map the fixation on the image. This is done by going through all
the fixations in all the selected recordings one by one, and adding their values whenever a fixation shares
the same X and Y pixel location as another (see the figures below). If we chose Count, we add the number
of fixations at the same location. If we are using Absolute duration we add the duration of each fixation. For
Relative duration, the duration of each fixation is divided first by the media viewing time and then added.

Once all the fixations values have been added together, color values are added to all the points, with the
warmest color representing the highest value.
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Heatmap: Count

image

{xy) pixels — o

However, this basic process would result in a rather useless image, with small colored dots distributed
over the image. What we do instead is add color values to all the points within a certain distance of the
fixation location and the color values gradually decrease as we move away from the fixation point. This
process ensures that the color distribution results in a more “smooth” heat map image and gives some
biological relevance to the color mapping.

7.6.2.2 Tobii Heat Map

The distribution of values around a fixation point is accomplished by using an approximation to the
Gaussian curve that is commonly used in 2D image processing - a Cubic Hermite Spline polynomial
(cspline). The specific function of the polynomial that is used is t2(3 - 2t) — represented by the blue line in
the graph below. (The orange line represents the fixation point and thus the maximum color value.)

The radius of the function is fixed and set at 50 pixels, corresponding to a total kernel of 100 pixels. This
fixed kernel was calculated to reflect the human visual field, i.e. the fact that the human eye has the highest
visual acuity at the fovea and that the acuity decreases as we move away from this spot on the retina. For
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example, when we focus on a word in a text, we are able to read the word and its immediate neighbors,
but not words a few centimeters away.

Since the kernel is fixed and set in pixels, Tobii heat maps are dependent on screen resolution and less
representative of the individual's foveal vision if the participant varies his distance greatly to the stimulus.
The current kernel size is optimized for the Tobii T Series Eye Trackers’ standard screen resolution
(1280x1024) and the typical distance from the participant to the eye tracker screen (64 cm).

Tobii heat map calculations using fixation count (for Absolute and Relative duration the calculations are the
same, however instead of using the number o fixations as values, we use the fixation duration or fixation
duration/media viewing time, respectively):

1. The fixations are added according to their X and Y coordinates and the cubic hermite spline value
distribution is applied to each fixation

2. [f different fixations fall in the same location, their values are added. This affects the height of the
distribution but not the kernel, which is kept constant at 100 pixels (see images above and
below).
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If their distributions overlap, the overlapping values of the distribution are added.
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and/or other countries.
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4. The maximum value setting (Display settings field) for the color interpolation is set to the highest
fixation value. For example, if the highest fixation count in the data is 3, this value will be set by

default as the maximum color value (this value can be viewed in the heat map legend and in the
Display settings of the heat map settings).
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count
Default = max count

max value is set to 1

Threshold = 3

x locationin pixels

5. To smooth the image and apply the color values, the peak of the highest distribution is set to 1
and all the other distributions peaks are recalculated in reference to that distribution. The color is
then linearly mapped along the distribution with the highest value 1= red, middle value 0.5 =
yellow and low value O=green (default colors; can be changed).

6. If you change the maximum color value in the display settings (field) of the heat map, you change
how the color is mapped to each distribution. Lowering the values will produce more warm areas.

count

max value is set to 1
Threshold = 2

x locationin pixels

7. If you increase the Kernel value of the heat map you will expand the area of each cspline
distribution, causing more fixation color distributions to overlap, and consequently increasing the
size and number of warm areas on your heat map.

7.6 Creating clusters

The Cluster visualization is a graphic representation of areas with high concentrations of gaze data points
(clusters), superimposed on a background image. This type of visualization can be used to calculate
clusters of raw gaze data that indicate regions of interest, or similarly to Count, heat maps display the
areas with a high fixation density. The fixation data contained in each cluster can be further analyzed by
automatically generating AOls and calculating eye tracking metrics based on those AQOls.
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To create a cluster image:

1. In the Media list, click a media element to select it.
2. Select the Recordings check boxes to include the recordings in the analysis (or clear the check
boxes to remove the recordings).
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3. Click the Cluster button, located on the Visualization header, to display the cluster image.

4. Save or Copy the cluster image into a document or folder on the computer. To copy the cluster,
image right-click the image and select Copy. The image is copied to the clipboard and can be
pasted into a document by using the document editor Paste controls. To save the cluster image,
right-click the image and select Save Image as.... In the Save Image dialog box select the folder
and the file name. Select the type of image file — JPEG, Bitmap, or PNG. Click Save and the
Information Legend Settings dialog box opens. Choose the settings of the cluster legend and
click Save.

5. Generate AOIs based on clusters by right-clicking the cluster image and selecting Export
Clusters to AOls. The new AQOIs will be displayed in the Areas of Interest list.

Note: Selected media has to be a still image. If the media is a screen recording or a movie, still images
have to be defined before a cluster image can be drawn. This is done by creating scenes (read more
about how to create scenes in section 5.5 of this manual, pages 67-69).

7.6.1 Customizing clusters

The size and number of clusters in the image are affected by the Distance threshold settings. The
Distance threshold parameter is a spatial value that determines the minimum distance between two
different clusters (for more details, see the next section).
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To change the Distance threshold:

1. Click the Settings button in the lower-left corner of the Visualization pane to open the heat map
settings menu.
2. In the Distance threshold area, type a value in pixels in the field to set the Distance threshold.

To change the font of the labels:

1. Click the Change Font button, the Font dialog box opens.
2. Click on the respective lists to select the font type (Font list), style, Size, effect, and Script.
3. Click OK to close the dialog box and accept the changes.

To change the cluster image opacity and percent information:

1. Drag the Opacity slider to change the opacity of the clusters.

2. Select which Percent Display Style to display for the clusters. Participants displays the
percentage of participants that have contributed with gaze data to the cluster. Recordings
displays the percentage of recordings that have contributed with gaze data to the cluster.

Like gaze plots and heat maps, clusters are dependent on the fixation filters settings. Fixation filters are
responsible for determining the number, size, and location of the fixation dots. Read more about fixation
filters in chapter 6 of this manual, pages 76-79.

7.6.2 How are clusters calculated?

Simple clustering algorithms calculate the distance between any two points in the data and allocate them
to the same cluster if the distance is below a certain pre-determined threshold (such algorithms are known
as distance cluster algorithms). The algorithm behind the Tobii Cluster visualization is based on the robust
clustering algorithm suggested by Santella & DeCarlo (2004) for eye movement data analysis. Essentially,
the cluster algorithm tries to find spatial patterns in the distribution of the gaze data. It does so by first
moving the gaze points into denser configurations until the points are collected around mode values, and
then after a number of iterations when the distances between the mode values are larger than the distance
threshold, it assigns each gaze point located around the same mode value to the same cluster.

This procedure is summarized in the following algorithm, where o represents the distance threshold (or
spatial scale).

1 X|2 + y|2
Spatial Kernel (x,y;) = Cxp (,72)
05

Cluster calculation:

1. The distance threshold is set to o pixels
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2. The algorithm calculates an area based on the o pixel radius around a gaze data point and
then calculates an average X and Y coordinate using the neighboring gaze points within that
area.

3. The gaze data point is moved to the average X and Y location.
4. Steps 2 and 3 are performed for each gaze point present in the data.
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5. Once all the gaze points have been moved to their new locations, a second iteration of steps
2-4 is performed.

6. lterations are repeated until the gaze points are densely packed around modes and the
distance between all the modes is larger than o pixels.

7. Each gaze point located around the same mode value is assigned to the same cluster.

8. The clusters are displayed with the gaze points in their original positions.

This method of cluster determination ensures that the determination of the clusters is not heavily
influenced by noise and outliers. The other advantage of using this method is that given the choice of
threshold, its results are intuitive and predictable. For example:

o Distant outliers will be represented as small clusters, or discarded if no other neighboring point is
present at the current threshold distance.
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e Large regions of uniform density of gaze data points will display one cluster.

e In areas where there is a bimodal distribution of gaze data points, the cluster visualization will
show a single cluster if the modes for each distribution are within the selected threshold distance
and 2 clusters if the modes are further apart than the threshold distance.

A. Santella and D. DeCarlo. 2004. Robust Clustering of Eye Movement Recordings for Quantification of
Visual Interest. In Proceedings of the 2004 symposium on Eye tracking research & applications, pages 1-
8. ACM New York, NY, USA.

7.7 Exporting gaze plots, heat maps and clusters

Visualizations can be exported as image files or as animated movies that show where people have fixated
over time.

To export a visualization image:

Click the Export button on the Visualization header and select Export Current Image.

In the Save Image dialog box, select the folder and type the file name.

Select the type of image file — JPEG, BMP, or PNG — and then click Save.

In the Information Legend Settings dialog box, choose the settings for the image’s legend and
click Save.

rodp =

7.7.1 Batch export

This feature can be used to batch export visualization image files with multiple participant filters from only
the current media, from all the media within a single Tobii Studio Test or all the media from all the tests
included in the current project.

To batch export visualizations:
1. Click the Export button on the Visualization header and select Batch Export.
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7.7.2

In the Output folder: field, type the location where you wish to save the images. Alternatively, you
can click the Browse button (...) and browse to the folder where you wish to save the images.
Click Advanced... to select the information to include in each image file name and sub folders.
Specify the export scope by choosing Only export current media, Export from all medias in the
current test, or Export from all medias in all tests in current project.

Specify if you want to batch export visualizations based on different participant groups (participant
filters). Tobii Studio exports one visualization for each selected group

Choose the time interval (Time settings) for the export. Select Use current time to export the
visualization using the interval determined by the timeline markers in the visualization pane. Select
Use max time interval of Media to include all the possible data for the media element.

Select the information to be included in the visualization legend. Disable the legend by clearing
the Show legend check box. Set the position of the legend by clicking one of the Legend position
options. Specify if you want to show the media name, the participant filter, and the time interval
(Time) of the data included in the visualization. Click Choose Font... to select the font and click
the Background color: button to select the background color of the legend. Drag the Opacity
slider to change the opacity of the legend.

If you are batch exporting Heat Maps, set the maximum value used for the color mapping by
choosing between two different options. Select Use current set value to set the value of all
exported heat maps the same as the value of the current heat map (value can only be changed
and viewed prior to clicking Batch Export), or Recalculate max for each media to set the maximum
independent of the other heat maps being exported (exports with default values).

If you are batch exporting Clusters, select the cluster threshold settings. You can either use the
current setting of the Cluster viewed before clicking batch export (Use current threshold), or set
the threshold according to a fixed percentage of the image size (e.g. you can base this setting on
the sizes of the features of the image).

Animated visualizations

This feature is available for gaze plots, heat maps and clusters. You can create a video (AVI) with animated
gaze plots, heat maps, or clusters overlaid on a static image. This video can then be used to show or
visualize how the fixation behavior of test participants changes over time.

To create an animated visualization:

1.

Click the Export button on the Visualization header and select Animated Visualization. The Movie
Settings dialog box opens.

Movie Settings AVl encoder

Frames per Second: |10 Video codec: | Microsoft Video 1

(Gaze Data Settings

Accumulate gaze data over frames

~ Sliding window interval length:

102

Select the frame rate of the video file by clicking in the Frames per Second second field and
typing a value (alternatively you can use the arrows in the field to change the value).
Choose the video codec to use to compress the video file by clicking the Video codec: drop-
down list and selecting the codec. Click Edit... if you want to add a new codec to the list.
Select how the gaze data will be plotted over time:
e Select Accumulate gaze data over frames to progressively add all the fixation data to the
image.
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For example, the red rectangle in the image below represents the gaze data interval that
is displayed on the heat map during the first second of playback using the Accumulate

gaze data option.

Ex" g€ e for the
maost sensitive skin.

Start with ultra sensitive skin, add the chemicals and moisture

of urine and stools, and you have diaper rash

Baby diaper’s unique high-absorbency natural-blend cotton
padding provides cotton-soft, extra thick, gel-free protection
Ul baby s sensitive skin. The chlorine-free materials and
‘ ent polymers is non-toxic and non-irritating. Clinically
@and pediatrician recommended for babies with allergies
and sensitive skin

Start

0:00:00000 f5

Save time seftings

~ -

00:0003.000 00:00:04,000 00:00:05.000

After 3 seconds, the animated heat map will display accumulated gaze data from the start

of the recording to 3 seconds.

re not satisfied with the

g\ B % f the
en five £Lin.

SKin, add the chemicals and moisture
ol MYou have diaper rash

BERRApErS unique high-absorbency natural-blend cotton
p Mg provides cotton-soft, extra thick, free protection

¥ baby’s sensitive skin. The chlorin > materials and

. Ent polymers is non-toxic and non-irritating. Clinically
@'and pediatrician recommended for babies with allergies
and sensitive skin

will get your money back

Stat:  00:00:00000 Length: (00:00:029%0 Save time seitings
-mmmm | 0000:01.000 ‘ulm““* 00:00:04 000 00:00.05 000
© 2010 Tobii Technology - All rights reserved. Tobii Technology and the Tobii logo are either registered trademarks or trademarks of Tobii Technology in the United States 103

and/or other countries.



User Manual - Tobii Studio 2.X

Select Sliding window interval length to limit the display of gaze data to a pre-determined

time interval throughout the playback. This interval is set by clicking the field and typing a
value in seconds.

For example, the red rectangle in the image below represents the gaze data interval that

is displayed on the heat map during the 2nd second of playback with the Sliding window
interval length set to 1 second.

Ex*sa gen"s forthe
mf Sef wivel Jin.

¢ . SnsilSKin, add theghemicals and moisture

[ RISSARETYou have diaper rash

Babs
PARE provides cotton-soft, extra thick, gel-free

for'you baby’s sensitive skin. The chlorine

PR inique high-absorbency natural-blend cotton

rtection

absorbent polymers is non-toxic and non-irritat

tested and pediatrician recommended for babies with allergies
and sensitive skin

J

A

{
r;

f.

[If

Iy

/

I
it )

|
Nl

=)

"

Stat: [00:0001.435 | Length: 00:0001.000 |+

- 00:00:00.000 00:0001000 0000:02.000 1 'l"l‘l\’m 0000:04.000 00:00.05000 -
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3-4 seconds (1 second window interval).
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5. Click OK and in the Save As dialog box, choose the folder where you want to save the video. The
video creation progress is displayed in the Creating animation dialog box. Toggle between
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displaying and hiding a preview of the animation while the video is being created by clicking the
Preview button.

7.8 Displaying AOI overlays on gaze plots, heat maps and clusters
The Areas of Interest (AOI) defined with the AQI tool (see chapter 8 of this manual, pages 108-112) can
be combined with the visualizations. This feature is available for gaze plots, heat maps and clusters.

To include the AQOIs in visualizations:

1. Click the AOI Overlay Settings button in the lower-left corner of the visualization pane.
2. Select the Show AOI Overlay check box.

Settings such as border and opacity can be changed in the Drawing Style, Labels and Opacity sections of
the AOI Overlay Settings menu. More information on the settings can be found in the chapter AOI under
AOI Settings (see section 8.2. of this manual, pages 109-110).

7.9 Creating bee swarm videos

The bee swarm visualization is a dynamic representation of the fixations of one or a group of participants
on top of a selected media. The fixation of each participant is illustrated with a colored dot. This type of
visualization can be used to show or analyze how the overall distribution of fixations changes over time.
Bee swarm visualizations can be applied directly to video (movie) stimuli, without the need of creating a
set of scenes.

To create a bee swarm:

1. In the media list, click a media element to select it.
2. Select the Recordings check boxes to include the recordings in the analysis (or clear the check
boxes to remove the recordings).
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3. Click the Bee Swarm button, located on the Visualization header, to display the video.
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4,

5.

Click the play button to start the bee swarm video. Use the stop and pause buttons to control the
playback of the recording.

Click the export button located to the right of the of the playback buttons to export the video. In
the BeeSwarm Export Setup dialog box, specify where you want to save the video file (type the
destination path or click Browse... to open the Save BeeSwarm file as dialog box to select the
folder and type the file name). Click the Video Codec drop-down list to select the codec to use to

encode the video file and type a frame rate value in the Frame Rate field to choose the video's
number of frames per second. Click OK to export the video file.

On the timeline in the lower part of the visualization pane, the total gaze time of all participants is
visualized with a drop-out graph. In this graph, a color dot representing each participant is shown at the

time the participant stopped viewing the media. The color of the dots corresponds to the colors in the
recordings list.

7.9.1

Customizing Bee Swarms

The size and color of bee swarms in the image can be customized to optimize your visualization.

To customize a bee swarm video:

Drag the Opacity slider to change the opacity of the fixation dots.

Drag the Dot Size slider to change the size of the fixation dots.

Select the color of the dots. Choose between displaying all the dots in the same color (Use
Custom Color) and displaying the dots in their respective recording color (Use Recording
Colors).

Select the Draw Activity Label check box to display a legend showing the ratio and percentage of

participants looking at the image/movie during a specific playback time at the top left corner of
the bee swarm visualization. This feature only works when the video is exported.
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The activity data (recordings name and length) can be copied to the clipboard and pasted into other
programs such as Excel and PowerPoint. Right-click the timeline under the bee swarm visualization and
click Copy Activity Data to Clipboard.
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8 Creating and Managing Areas of Interest

The AOI definition tool enables you to define areas of interest (AOI) within your stimuli. Instead of
interpreting your data based on the direct gaze coordinates of the test participants, you can base the
analysis on frequency and time spent looking within the AQls.

AOQIs can be grouped together, allowing for accumulation and analysis of data within and across stimuli
and tests, as well as more flexible and advanced test design and analysis.

8.1 Creating AOIs

Click the AOI Tool button on the Visualization header under the Visualization tab to open the AOI tool. You
can create multiple AOls on any static stimuli (e.g. images, pages visited during web browsing or a static
image (scene) representing part of an AVI or screen recording.
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To create a new AOI:

1. Click a media in the media list.

Note: The media has to be a static image. If the media is a screen recording or a movie (AVI), you
need to create scenes first before the AOI Tool can be used. Read more on how to create scenes
in section 5.5 of this manual, pages 67-69.

2. Click the AOI Tool button, located on the Visualization header.

3. Add a new AOI by clicking the desired shape tool: Ellipse, Rectangle or Polygon (located towards
the lower part of the Visualization pane, in the Create section of the AOI menu).
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4. Draw the AQOI on the image by clicking around the area where the AOI should appear. Each click
will define an anchoring point for the selected geometrical shape. To quickly create an AOI that
fills the entire screen, click the Select cursor in the lower Tools menu and click a pre-drawn AOI.
Right-click the AOI and select Expand AOI to Edges from the context menu.

5. Select the Fill check box to color the Areas of Interest and drag the Opacity slider to change the
opacity of the color fill.

6. Click the Border Style: drop-down list and select the appearance of the AOI line. Change the line
thickness by typing a value in the Border Width: field (or click the arrows in the box to change the
value).

7. Select the Show Name Labels check box to display the AOI label. To change the label font, click
Change Font and select the font properties in the Font dialog box.

When the new AOI is added to the image, the name, color, and AOI area coverage information will be
added to the Areas of Interest list towards the lower part of the Selection pane. You can use the check
boxes in front of each entry in the list to enable or disable the AOI on the stimuli. Each entry on the list
displays the color of the AOI, the size of the AOI area as a percentage (% = AOI area/total image area),

and a settings button L

8.2 Editing AOls
After an AOI has been created, you can edit its shape, area, position, and appearance. AOls can also be
copied to different media in the same test or between different tests.

To edit an AOI:

1. Click the Select cursor on the Tools menu in the lower area of the Visualization pane. Click the
AOQI you wish to edit and the anchor points are displayed. (Alternatively, you can click the desired
AOI row in the Areas of Interest list).

2. Drag the anchor points to change or adjust the shape.
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3. Drag the AOI to move it to a new location on the image.
4. Click outside the AQI to accept the changes and exit the edit mode.

5. In the AOl list, click the settings button ¥ and then click Change Color... to open a color palette
and select a new color for the AOI.

6. Rename the AOI by double-clicking the AOI and typing a new name. Alternatively, you can
double-click the name in the Areas of Interest list and type a new name.

To edit an AQI that is overlapped by another AOI or AQlIs (e.g. AOI A was created first and AOI B is
overlapping AOI A):

1. Select the overlapping AOI (AOI B) by clicking it (CTRL-clicking on multiple AOls to select
multiple AQOls) and then right-clicking.

2. In the context menu, select Send to Back. The layer order of the AOls is changed (i.e. AOI A, will
now be in front of AOI B).

3. You can now click the AOI in front (AOI A) to edit it.

Bring to Front sends the AOI layer to the front of all the other layers (AQlIs). Bring Forward brings the AOI
layer one step forward in the layer order. Send Backwards sends the layer one step backward in the layer
order. Send to Back sends the AOI layer behind all other layers.

Note: When calculating eye tracking metrics, the fixations located in the overlapping zone of the two AQOls
are counted twice in the calculations (i.e. once per AQI).

To copy, paste, and delete an AOI:

1. After selecting the AQI, right-click it and in the context menu select Copy AQI (or use the
keyboard shortcut CTRL+C).

2. Right-click the media and in the context menu, select Paste AOI (or use the keyboard shortcut
CTRL+V).

3. To delete the AOI, select the AOI and then right-click it. In the context menu, select Delete AOI
(or click the AOI and use the keyboard shortcut — DELETE).

AOI data can be exported and used for further analysis in external software. The AOI Export contains the
screen coordinates of the AOlIs. For rectangles and polygons, the coordinates are the corners. For
ellipses, the coordinate points are along the outer line of the ellipse.

To export the AOI coordinates:

1. Right-click the image and select Export...
2. In the Save As dialog box, select the folder and type the file name. A TXT file is created that can
be opened in a text editor or a spread sheet application (e.g. Excel).

To export the AOIl image:

1. Click the Export button on the Visualization header and select Export Current Image.
2. In the Save Image dialog box, select the folder and type the file name
3. Select the type of image file — JPEG, BMP, or PNG. Now click Save.

To learn how to batch export AOI images, see section 7.7.1 of this manual, pages 101-102.

8.3 Creating AOI groups

AOQI groups are used to group different AOls within a single media as well as across multiple media and
across tests. The group is treated as a single AOI and the metrics will calculated as a single entity. AOI
groups are created and managed on the Visualization tab.
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To create an AOI group:

1. Click the AOI Groups button on the Visualization header under the Visualization tab. The View
AOQOI Groups dialog box opens.

View AOI Groups

| MNew ACI Group |
@ 1 neutral face
P | emaotional face

> neutral faces

> @ new group

OK | | Cancel

2. Click New AOI Group to create a new group. A new AOI group row is created.
3. In the field, type a name for the AOI group. This name will be used to identify the AOI group in the
Statistics tool. Click OK to create the AOI group.
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To view the content of an AOI group:

1. Click the AOI Groups button on the Visualization header.
2. Expand the desired AOI group by clicking the Right Arrow button P> on the left side of the AOI
group row. The names of the AOls belonging to the AOI group are displayed below the group.

To delete an AOI group:

1. Click the AOI Groups button on the Visualization header.
2. Click the Delete button @ in the AOI group row.

To create an AOI group from an AOI:

1. Right-click an AOI in the Areas of Interest list or click the settings button % for the respective
AOL

2. Select AOI Groups in the menu and click Assign to new group. The Create new AOI Group
dialog box opens. In the field, type a name for the AOI group. This name will be used to identify
the AOI group in the Statistics tool. Click OK to confirm the creation of the AOI group.

When you click the settings button ¥ next to an AOI name in the Areas of Interest list and select AOI
Groups from the menu, a list of the existing AOI groups will be displayed. A check mark is displayed to the
left of the group name if that AOl is included in an existing group.

To add an AOI to an AQOI group:

1. Click the settings button ¥ next to the AOI name in the Areas of Interest list.
2. Select AOI Groups in the menu and click the AOI group you want to assign the AOI to.

To remove an AOI from an AOI group:

1. Click the settings button ¥ next to the AOI name in the Areas of Interest list.
2. Select AOI Groups in the menu and click the AOI group you want to remove the AOI from.

Tip: If the Show Name Labels check box is selected, the label will display the AOI name and the name of
any AQOI groups that it belongs to.
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9 Calculating eye tracking metrics and statistics

The Tobii Studio Statistics tool is used to calculate and display eye and mouse tracking metrics'
descriptive statistics. These metrics are calculated based on user defined Areas of Interest (AOls) and
data selection time intervals. The data that results from the analysis is displayed in the form of a table
and/or chart.

The Tobii Studio Statistics tool supports the creation of complex tables, such as cross test tables
composed of multiple media within a single project, creation and export of multi-metric tables, and cross
tabulation using participant-independent variables or responses from questionnaires as filters to group
participants. The tool also supports the production of descriptive statistics from AOI groups.
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To open the Tobii Studio Statistics tool, click the Statistics tab. The Statistics tab is divided in three main
areas:

e Statistics header - Allows you to select media for analysis, copy tables and charts to the
clipboard, and export tables and charts.

o Data Selection pane - This is where you can select recordings and chose which AOls to include
in the analysis.

e  Statistics workspace - This is where you can select the metrics, create and view tables and
charts, and change the statistics settings and properties.

9.1 Choosing media for the analysis
The Select Media for Analysis in Project dialog box allows you to view and select the media for the
analysis. Only media with Areas of Interests (AOls) will be available for analysis. To open the media
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browser, click the Select Media button on the Statistics header or the Select Media button at the center of
the Statistics window.
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On the media browser’s left list box, you will be able to view a list of all the media included in the current
project. The media can be displayed in 4 different views: Test, Media Type, AOI Group and Participant.
The Test view displays the media listed in folders by test; Media Type organizes the media by type of
media file (e.g. images, videos and scenes); AOI Group displays a list of user-created AOI groups and the
media that contains the AOls that belong to those groups; and Participant displays the media viewed by
each project participant. To toggle between the different views, click the Group media by selection
buttons.

To add media to your analysis, click the Add buttons next to the items in the media list or click Add all
media ... to add all the media included in the Test, Media Type, AOI Group or Participant views
(depending how the media is organized).

When the mouse pointer is placed over an item in the media list, a preview thumbnail of that item is
displayed.

When you add a media item to the analysis, it will be displayed in the Selected Media list. A media item
can be removed from the list by clicking the Remove button. To clear the Selected Media list, click
Remove All. All items selected on the left are displayed in the Select Media list.

When you are finished selecting the media, click the Analyze Selected Media button to close the browser,
or Cancel to quit the media browser without selecting a media item.
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9.2 Selecting data

The Data Selection pane allows you to select the recordings, AOls or AOI groups you want to include or
exclude from the analysis. For example, you can select a subset of the recordings for analysis by using
filters based on participant-independent variables. The Data Selection pane is divided into two distinct
sections — the Recordings and Areas of Interest list boxes.
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9.2.1 Choosing recordings

The Recordings list is located on the Data Selection panel and displays all the recordings associated with
the selected media. The list can be used to select the recordings that will be included in the analysis. Each
recording is displayed as a row and contains the following information: participant name, recording name,
date and time, the quality of the recording as a percentage of valid eye tracking samples, and the color
assigned to the recording. By default, only information on the participant, recording, and date is displayed.

To show the Samples and Colors columns, right-click the recordings list, select Show Columns and then
select Samples and Colors. To remove a column from the Recordings list, repeat the process explained
above and then clear the check marks for the respective columns.

All the recordings are selected by default (i.e. check boxes are selected). To remove a recording from the
analysis, clear the check box in the Recordings list associated with that recording. Click the
Check/Uncheck button to toggle selection of all the recordings.

9.2.1.1 Filtering recordings by participant groups

Filtering allows you to restrict the data used to calculate the eye tracking metrics to a group of
participants. Each filter is defined by either one independent variable or a combination of independent
variables.
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Use the Filter by: drop-down selection button located on the top of the Recordings list to filter the
recordings according to participant groups. By default the button will display "No Group Selected” if no
groups have been selected.

To select a filter:

1. Click the Filter by: drop-down selection button. This opens the Participant Groups list.
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Under Participant Groups, select an existing group by clicking the group, or create new group by
clicking Create new participant group.

When a participant group has been selected, the list of recordings will be updated automatically
showing only the recordings that fulfill the group conditions.

To create a new participant group:

rPon~

6.

Click the Filter by: drop-down selection button. This opens the Participant Groups list.

Click Create new participant Group. The New Participant Group dialog box opens.

Type a group name in the Participant Group Name field.

Click an independent variable in the Variables list and select the values you wish to filter the
participants by in the group by clearing the check boxes in the list under Values.

You can choose to filter using one independent variable or a combination of several independent
variables (e.g. the filter young Danish women can be created by using the independent variable
combination age x nationality x gender). In order to create a multivariable filter, repeat step 3 for
other variables you wish to use to describe the group.

Click OK to create the group or Cancel to dismiss the new group.

To edit an existing participant group:
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Click the edit #* button to the right of the group name in the Participant Groups list. This opens
the Edit Group... dialog box.

Change the group name in the Participant Group Name field.

Click an independent variable in the Variables list and select the values you wish to include or
exclude in the group definition by selecting the check boxes in the list under Values.

Repeat step 3 for other variables you wish to change.

Click OK to accept edits, or Cancel to dismiss the changes.
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To delete an existing participant group:

1. Click the delete @ button to the right of the group name in the Participant Groups list.
2. Confirm your deletion by clicking Yes in the Delete Filter dialog box. If you wish to cancel the
deletion, click No.

9.2.2 Selecting Areas of Interest

The Areas of Interest list is located in the data selection panel and displays all the Areas of Interest (AOI)
and AOI groups that were drawn on the selected media.

d Areas of Interest
AQ| Groups
kg [¥] emotional face -
i [¥] neutral faces
Individual ADIs
¥ || Drawbngry.JPG ReadingandFaces
[#'] DrawhnaryEyes o
[#] neutral eyes -
¥ || DrawHappy JPG ReadingandFaces
[#/] DrawHappyEyes -
[¥] neutral eves e
¥ || Dawsad.JPG ReadingandFaces
[#/] DrawSadEyes -
[#] neutral eyes [
[¥] neutral eyes_2 -
Check/Uncheck | [] Show "MNot on AOI

AOI groups are listed first and are separated from individual AQOls by a list divider. Each AOI group row
contains the name of the group, a check box where you can toggle selection of the group for analysis, and
the color used to display the group in charts. The color of an AOI group can be edited by clicking the color
button and selecting a color from the color palette.

Note: AOI groups will only be available for analysis if all the media containing the AOI groups are selected.

The individual AQls are displayed per selected media in a two-level collapsible list. The first level contains
the media and the test names, and the second level a list of the individual AOls belonging to that media.
Each AOI row contains the AOI name, a check box that you can select or clear for AOI analysis, and the
color used to display the AOI in charts. The color of an AOI can be edited by clicking the color button and
selecting a color from the color palette.

Click the Check/Uncheck button to toggle selection of all the AOls. Note that clicking the Check/Uncheck
button toggles selection of the individual AOls and does not influence the AOI groups. Selection of an
AOQI group is toggled by clicking the check boxes associated with the AOI group.
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Select the Show "Not on AOI" check box to include fixation or mouse click data that is not included in any
of the AOIs in the analysis. The “not on AOI" data will be displayed per media.

9.3 Building tables and charts

The Statistics workspace consists of toolbars for defining how the data is presented in the tables and
charts. You can select AOI metrics, create and view tables and charts, and change the statistics settings
and properties. The results from your AOI analysis are displayed in the central section of the Statistics
workspace. This section is called the Statistics Display Area. The analysis output can be a descriptive
statistics table or chart and depends on the Statistics or Table and Charts toolbar settings.

Metric: | Time to First Fixation v| Rows: I Recordings v| G l AQIs per Media v| | Media time... ] Us to media end

[D ﬂJ | Calculate by: Diescriptive Statistics = ‘ || Participant Vanables Cell format.

Update Required

Updale:l Manual | Auto |

By default, when you change a setting on the toolbars or toggle selection of items in the Data Selection
panel, the central section of the Statistics workspace will turn dark and you need to click the Update
button to recalculate and display the table and or chart. To change the setting to automatically update
when a setting has been changed, click Auto, next to Update in the lower-left corner of the Statistics
workspace.

9.3.1 Configuring tables and charts

The Statistics toolbar is located at the top of the Statistics workspace and displays several drop-down list
boxes. These list boxes allow you to select eye tracking metrics and set general row and column settings
related to the organization of the data in the tables and charts. In addition, you can also select which
portion (time interval) of the media view time you wish to analyze by selecting a start time and duration
value.
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The Table and Chart toolbar is located in the top section of the Statistics workspace, just below the

Statistics toolbar. Click the Table ! and Chart Bl buttons on the toolbar to toggle between the Table
and Chart views.

Tip: Right-click directly on the table or chart to select different customization commands, as well as to
copy and export the table or graph.

9.8.1.1 Metric
The Metric drop-down list contains eye and mouse tracking metrics that can be calculated for each AOI or
AOQI group. The metric you choose for the analysis will depend on the type of research question you wish

to answer. For a detailed description of each metric, see the Metrics section (section 9.4, pages 125-
147).

To select one or more metrics:

1. Click the Metric drop-down list.
2. Select a metric by checking/clearing the metric’s check box.
3. Click anywhere outside the list to close the list.

Tip: Place the mouse over the metric to view a brief description.

9.8.1.2 Rows
Use the Rows drop-down option box to choose how the rows in the table are displayed, as well as the X-
axis of the charts. The rows can be set to Summary only, Recordings, Participants, or Participant Groups.

Rows &

[ Summary only

@ Recordings
' Participants

i Participant Groups -

[#] Show Summary

Row options:

e Summary only: Displays only the row (table) or bar (chart) that contains the values that globally
summarize the data from the selected recordings and AQOls.

e Recordings: Each row represents a recording.

e Participants: Each row represents a participant. If the participant has two different recordings the
results will be combined into a single row.

e Participant Groups: Each row represents a participant group.

To select the Rows option:

1. Click the Rows drop-down list to view the available options.

2. Select an option by clicking Summary only, Recordings, Participants or Participant Groups.

3. [f you select Participant Groups from the list, select a group by checking/clearing the group check
boxes, or create a new group by clicking New Participant Group. See how to create a new group
in the Creating a new participant group section above.

4. Click anywhere outside the list to close it.
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When you select Recordings, Participants or Participant Groups, a global summary row or column will be
displayed in the table or chart. Clear the Show Summary check box if you wish to hide this row (table) or
bar (chart).

9.8.1.3 Columns

The Columns drop-down list allows you to choose how the AQOI data is calculated and displayed in table
columns and the X-axis of charts:

To select the Columns option:

1. Click the Columns button. The Columns list is displayed.

2. Choose a setting by selecting the AOls per Media, AOI Media Summary, AOI Group Summary or
AOI Metric summary check boxes.

3. Click anywhere outside the list box to close it.

Column levels in tables:

AOIs per Media - Each cell contains the descriptive statistic value for a single AOI or a single AOI group.
The cell value calculation also depends on the Row option selection. The data is displayed using the
following column hierarchal order: metric>media>AOIls and/or AOI Groups>Descriptive Statistics.

Example below: 2 images (DrawAngry.JPG and DrawHappy.JPG), 4 AOIs (DrawAngryEyes,
DrawHappyEyes and 2 neutral eyes), Row option Recording

Time to First Fixation

DrawAngry.JPG DrawHappy.JPG
DrawAngryEyes neutral eyes DrawHappyEyes neutral eyes
N N i __Mean i Sum [ M Mean  Sum i N ) Mean i Sum N Mean Sum
TEETEoTE Count) | (Seconds) | (Seconds) | (Count (Seconds) | (Seconds (Count) |(Seconds) (Seconds econds Seconds
Rec 01 1 0.58 0.58 1 2.14 2.14 1 0.77 0.77 1 1.19 1.19

AOI Media Summary - Each cell in the AOI Media Summary columns contains the descriptive statistic
value for all the AOlIs present in a single media element. The cell value calculation also depends on the
Row option selection. The data is displayed using the following column hierarchal order:

metric>media>All AOIs (groups the data from all AOls present in each media)> Descriptive Statistics.

Example on the next page: 2 images (DrawAngry.JPG and DrawHappy.JPG), 2 AOls (DrawAngryEyes and
neutral eyes), Row option Recordings
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Time to First Fixation

DrawAngry.JPG DrawHappy. PG
All ADIs All ADIs
N Mean Sum N Mean Sum
5 {Count) (Seconds) (Seconds) {Count (Seconds) | (Seconds)
Recordings i ; ; )
Rec 01 2 1.35 2.72 2 0.98 1.96

AQOI Group Summary - Each cell in the AOI Group Summary columns contains the descriptive statistic
value for an AOI group calculated for all the selected media. The cell value calculation also depends on
the Row option selection. The data is displayed using the following column hierarchal order: metric>All
media (groups the data from all the selected media)>AOI Group > Descriptive Statistics.

Example below: 2 images (DrawAngry.JPG and DrawHappy.JPG), 2 AOI Groups (emotional face and
neutral faces), Row option Recordings

Time to First Fixation

All Medias
emotional face neutral faces
: N Mean Sum N Mean Sum
Recondings (Count) |(Seconds) | (Seconds)  (Count (Seconds) | (Seconds)
Rec 01 1 0.85 0.85 1 0.20 0.20

AOI Metric Summary - Each cell in the AOI Metric Summary columns contains the descriptive statistic
value for all AOls and all the media. The cell value calculation also depends on the Row option selection.
The data is displayed using the following column hierarchal order: metric>All media (groups the data from
all the selected media)>All AOIs (groups the data from all AOls present in each media)> Descriptive
Statistics.

Example below: 2 metrics (Time to First Fixation and Fixation Duration), 2 images (DrawAngry.JPG and
DrawHappy.JPG), 2 AOIs (DrawAngryEyes and neutral eyes), Row option Recordings

Time to First Fixation Fixation Duration
All Medias All Medias
All AOTIs All AOIs
N Mean Sum N Mean Sum
: {Count) (Seconds)  (Seconds) (Count) (Seconds) (Seconds)
Recordings il 5 : il } ;
Rec 01 4 1.17 4,68 & 0.44 .64

X-axis levels in charts:

AOQIs per media: Each bar represents the data from an AOI belonging to a single media element. The bars
are organized by media, Row option selection, and then AOI.

AOI Media Summary: Each bar represents the data from all AOls present in a single media element. The
bars are organized by media and then Row option selection.
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AOI Group Summary: Each bar represents the data from an AOI group calculated for all the selected
media. The bars are organized by Row option selection and then AOI group.

AQOI Metric Summary: Each column represents the data from all AOls and all media. The bars are
organized by Row option selection.

9.8.1.4 Selecting a time interval for analysis

Use the Media time... button in the Statistics workspace to restrict the analysis to a specific time interval
of your recording. This is done by first selecting the start time of the interval and then by defining the
duration of the interval. These settings will be applied to all recordings included in the analysis. The
currently selected start time and duration are displayed to the right of the Media time... button.

To set the start time and duration for data collection:
1. Click the Media time... button. The Media Time dialog box opens.

od Media Time

Set the start time and duration for data
collection.

Start Time: 0 seconds

Duration: @ Until media end

2. Set the start time in seconds in the Start Time: field.

3. If you wish to specify the duration of the data collection, select the second option and specify the
duration in seconds in the field. Otherwise, select the Until media end option.

4. Confirm your selections by clicking Done.

Note: If the start or end time of your selection is located in the middle of a fixation, that fixation will be
entirely removed from the metrics calculations.

When the Media time... data selection is applied the metrics, Time to First Fixation, Time to First Mouse
Click and Time to First Mouse Click Across, are calculated from the start of the media display. While other
metrics, such as Fixation Duration or Visit Duration, are calculated within the selected interval only.

9.3.1.5 Table options

Tables display the AOI analyses organized by column headings, such as metrics, media, AOl and
descriptive statistics, and by row headings, such as recordings, participants or participant groups. Tables
can easily be exported to TXT files or copied to the clipboard and pasted into a document.
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File View Tools ForSight Help
Designand Record  Replay  Visualization

) .

Select Media Copy

© Recordings Metric: [ Time to First Fixation v | | Rows: [ PamicioantGroups | | Columns: [_AOIs per Media ~|  [[Medatime.. | Dstomedia end

Fiterby: | NoGroup Selected |E|\ dll | Calculate by: | Descrptive Stalistios. » | [| Participant Variables i | cellformat... |

Pariicipant  Recordi Date

i P01 RecO1  7/24/2003 5 Time to First Foeation The time from the start of the stimulus display until the test participant fixates on the AQI er ADI Group for the first time (seconds). Read Full Description
lE
| P02 Rec02  7/24/2009 12 EE

[ PO3 Rec03  7124/2009 DrawAngry.JPG DrawHappy.JPG

1 P04 RecO4 72412009 DrawAngryEyes neutral eyes DrawHappyEyes neutral eyes
[#] P05 Rec05

| POS Rec06 7L

Mean Sum Mean

participant Graups, (Coun) | (Seconds} | (sec Count)  (Seconds) (Seconds) | (Count) (Secands) (Seconds)| (Count) | (Seconds:

male 033 12. i

Lo ey female 0.82 o

[¥] Po& Rec08 e young men 0.99 108
| P03 Rec 03 young women

s Dl All Participants . 0.96 s ; 7 : o

= 011 Domi1

[ Checkflincheck |

Ll Areas of Interest

&[] emotional face

L[] nevtral faces

¥ £ Drawhnary JPG ReadingandFaces
[¥] DrawAngryEyes -
[¥] neutral eyes -

¥ |EZ DrawHappy.JPG ReadingandFaces
[¥] DrawHappyEyes -
[¥] neutral eyes -

» [F=| DrawS5ad.JPG ReadingandFaces

[ Checkincheck | [ Show Not on ADI" | | Update: [Manual | Auto | (100~ |[E] | [Bl] s—— T,

The Table columns headings are composed of 4 rows that follow a specific hierarchical order. The first
row displays the metrics columns, the second row shows the media columns, the third row displays the
different AOI and/or AOI groups columns and the fourth row shows the descriptive statistics columns.

The row's title is displayed in the first column of the table. The heading and content of this column
changes according to the settings in the Row list box in the Statistics toolbar. The last row of data in the
table displays a summary of the data from all the table rows.

Above the table you can view a brief description of the metrics selected to generate the tables.

The Table properties are available when you click the Table L button. In the toolbar, located at the top
of the Statistics workspace, you can customize which descriptive statistics you want to display in the
table, the option to show participant variables and the table cell format.

To select the descriptive statistics:

1. Click the Calculated by: button. The Descriptive Statistics list is displayed.
2. Select descriptive statistics to include in the table by selecting the N, Mean, Max, Min, Sum,
Median or Stdev check boxes. Click anywhere outside the list box to close it.

To include participant variables:

1. Select the Participant Variables check box. This adds the participant variables to the table.
2. To select to display the participant variables as numbers instead of text, select the Values as
Numbers check box.

When the option Values as Numbers is selected for the participant variables, a table containing the
numerical translation between the values and the numbers will be displayed above the table containing the
data.
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To change the cell format:

Click the Cell format... button. The Cell Format dialog box is displayed.

Set the number of decimals to be displayed by typing a number in the Number of Decimals: field.
Set the decimal separator, type the appropriate character in the Decimal Point: field.

Set what to display if no value is available by typing the appropriate character in the No value:
field.

5. To specify how percentage values should be displayed, click the Percentage drop-down list
button. The available options in the drop-down list are Percentages and Decimals. Click Done
when finished.

PN~

9.3.1.6 Chart options
Displays the AOI analyses in a chart. Charts can be easily created and exported as image files or copied
to the clipboard and pasted into a document.

Project - Tabil

File View Tools ForSight Help

Designand Record  Replay  Visuslization [EESSiEON

F A

Select Media Copy Export

© Recordings Metric: | Fixation Duration v | - Rows: | ParticpantGroups v | - Columns: | ADisper Media | Media fime... | 0sto media end

Fiter by: | No Group Selected =| |||D]all| =~ calcutateny:| Mean = | Show: [¥|Tite (] Legend [¥] PointValues [ | SetMaxValue:| 1

Participant  Recordi.. Date
[w] POT Rec01 72472009 3:

" || Fbtion Duration Durstion of ssch individua! foxstions within an ADI. ar within 2l AOls belonging to an Al Group (secands), Fiz=d Full Deseaption

¥ PO2 Recl2 747200912, |
[ P03 Rec03 7/24720091..
[ Po4 RecO4 7124720091

[ P05 Rec05  7/24/20091

[ P06 Rec05  7/26/2009 12

[ PO7 Rec07  7/26/2009 12

[ P8 Rec08 7126200912

[ PO3 Rec03  7/26/20091

[¥ P10 Rec10 7/2672009 1.

040
038
036 0.35 035 e
=011 Doni11  7MEAONG P 032 033
| Check/Uncheck | —
[l Areas of Interest 023 =
@ [7] emotional face
| i ] nevtrat aces i
¥ || DrawAngry JPG ReadingandFaces
[¥] DrawAngryEyes w
7] neutral yes a
¥ & DrawHappyJPG  ReadingandFaces

[¥] DrawHappyEyes &
[¥] neutral eyes -

» 7| DrawSad.JFG ReadingandFaces

o ]+
[ ChecklUncheck | [] Show Naton AOI || Update: | Manual | Auts | [2= ~|[&) — —

The chart generated by the Statistics tool is a predefined bar chart, where the height of each bar indicates
the descriptive statistic value for a pre-chosen metric (e.g. mean fixation duration or maximum fixation
duration). This value can be displayed on top of each bar by selecting display of Point Values.

Each bar in a chart represents an AOI, AOI group, or AOI summary (all AOls). The categories on the X-
axis are determined by the row settings in the Statistics toolbar.

The Y-axis variable is determined by the metric setting. For example, when Fixation Duration is selected
the unit will be in seconds, while with Fixation Count it will be in counts.

The title of the chart is centered just below the upper border of the chart and displays the name of the
metric and descriptive statistic used to generate the chart. The chart legend is displayed on the right side
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of the chart area and shows the color code of the bars in the chart and the respective AOI, AOI group, or
AOI summary (all AOls) names.

When you select participant groups, the chart will also display summary bars (all participants). This bar is
calculated using the data from all the recordings included in all the participant groups.

When you select multiple metrics, each metric will be displayed in its own chart. Use the scroll bar to view
the different charts.

Above the chart area you can view a brief description of the metrics used to generate the charts.

The chart properties are available when you click the Chart #  button. On the toolbar, you can select
the descriptive statistic and customize the information displayed on the graph, such as showing the title,
legend, point values and setting a maximum value for the Y-axis.

To select the descriptive statistic:

1. Click the Calculate by: button. The Descriptive Statistics drop-down list is displayed. The
selected value is displayed by default as the header of the list.

2. Select the descriptive statistics by clicking the Mean, Max, Min, Sum or Stdev option buttons.

3. Click anywhere outside the list to close it.

You can choose not to show the title, legend and/or point values by clearing the respective check boxes.

Select the Set Max Value check box and type an integer value in the Set Max Value field to change the
maximum value of the Y-axis scale.

9.3.2 Update and zoom options

The bottom part of the Statistics workspace contains the Update and Zoom toolbar where you can
change the zoom settings, as well as toggle between automatic or manual updates of the tables and
charts display.

9.3.2.1 Update settings

The Manual and Auto buttons control the behavior of the chart and table updates when you change a
setting in the toolbars or toggle selection of items on the Data Selection panel. If Manual is selected, the
user has to click the Update button before any changes are shown in the table or charts. This allows the
user to make all selections before any calculations are made, which can speed up the selection process. If
the Auto button is clicked, all changes in settings and selections will take immediate effect and the tables
or charts recalculation process triggered.

9.8.2.2 Zoom settings

The zoom controls of the table and chart display are located in the section to the right of the Update and
Zoom toolbar. The first set of controls is a drop-down list with some commonly used preset zoom values
and a button to reset the zoom level to 100%. The second set of controls is composed of two buttons
(Zoom-out and Zoom-in) and a zoom slider. Move the slider to the left to zoom out in the display or click
the Zoom-out button (-). To zoom in, move the slider to the right or click the Zoom-in button (+).

9.4 Eye tracking metric definitions

The main eye movement measurements used in Tobii Studio are based on two basic events fixations and
mouse clicks. In order to calculate the eye movement metrics, you first have to define Areas of Interest
(AQIs) in your media. The different metrics are then calculated in relation to these AQls, e.g. Fixation
Count on AOI A will be calculated as the number of fixations located inside the AOI A.

© 2010 Tobii Technology - All rights reserved. Tobii Technology and the Tobii logo are either registered trademarks or trademarks of Tobii Technology in the United States 125
and/or other countries.



User Manual - Tobii Studio 2.X

The calculation of the metrics based on fixations is affected by the fixation filters settings. By changing the
settings or the type of fixation filter, you change the way a single fixation is defined (i.e. how many
individual gaze points a fixation will be composed of) and as a consequence, both count and duration
values change.

9.4.1 Descriptive statistics

Descriptive statistics are used to present the data values calculated by each eye tracking metric. The
meaning and value of the descriptive statistics vary with the column, row, and metric options. Refer to the
metrics descriptions in the following sections to interpret the descriptive statistics values.

Number of data values or sample size used to calculate the Mean and Stdev
(number of recordings, fixations, visits or participants).

Describes the central tendency of a set of data values. It is calculated by
summing all the data values and dividing by N (number of data values). Tobii
Studio calculates the arithmetic mean.

Highest value in the data set.
Lowest value in the data set.
The sum of all data values.

The value that separates a data set in two halves. The value is calculated by
first arranging a finite list of data values from lowest to highest value and then
determining which data value is located at the middle of the list — the median
value. If the number of data values is even, then there is no single middle data
value, The median is then defined by the average of the two data values.

Describes the variability in a set of data values. The value is calculated by
square rooting the average of the squares of the deviations of each data value
from the mean. Tobii Studio calculates the sample standard deviation (N-1).

9.4.2 Time to First Fixation - seconds

This metric measures how long it takes before a test participant fixates on an AOI or AOI group for the first
time. The time measurement starts when the media containing the AOI is first displayed and it stops when
the participant fixates on the AOIl. When using AOI groups, the time measurement stops when the
participant fixates on any of the AOIls belonging to the group.

If during the recording the same media is displayed several times, with other media in between, the Time
to First Fixation value will be calculated by adding each display time of the media containing the AOI until
the participant fixates on the AOI (the display time of other media shown in between are excluded from the
calculations).

If at the end of the recording the participant has not fixated on the AOI, the Time to First Fixation value will
not be computed and that recording will thus not be included in the descriptive statistics calculations (e.g.
when computing the N value).

Note: When browsing a website or PDF document, each visited web (URL)' and PDF page will become a
unique media element.

' If the Web Groups tool is used to group two or more URLs, the group and not the URL will become a
unique media element.
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9.4.2.1 N value

This statistic describes the N value used to calculate other descriptive statistics such as the mean and
standard deviation. In the current metric, it represents the number of recordings and is calculated as
follows:

Row settings
When recordings are selected as table rows, the N value will always be equal to 1.

If participants are selected as table rows, the N value will be equal to the number of recordings that
participant has made (with the same media element).

If participant groups are selected as rows, then the N value will be equal to the number of recordings
included in the group.

Summary columns

In the AOI media summary columns, the N value represents the number of recordings x the number of
AOQIs included in a single media element.

In the AOI group summary columns, the N value represents the number of recordings and follows the rules
described in the previous paragraph (row settings).

In the AOI metric summary columns, the N value represents the number of recordings x the total number of
AOQIs (i.e. all AOls included in all media elements).

Time to First Fixation (TFF)

Measured in seconds

N
If\ .
AOI B
[ \I
: e
[ 2014 ] [ 2014 ]

Fixations on media (size indicates duration)

Deodoed ® (9 ®O® RO

Media 1 view time

i TFF on AQI C, in Media 2 C

TFF on AOI A, in Media 1

9.4.2.2 Brief description
The time from the start of the media display until the test participant fixates on the AOI or AOI group for
the first time (seconds).
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9.4.3 Fixations Before - count

This metric measures the number of times the participant fixates on the media before fixating on an AOI or
AOI group for the first time. The fixation count starts when the media containing the AOI is first displayed
and it stops when the participant fixates on the AOI. When using AOI groups, the fixation count stops
when the participant fixates on any of the AOIs belonging to the group.

If during the recording, the same media is displayed several times, with other media in between, only the
fixations on the media containing the AOI are counted (fixations on the other media are excluded from the
calculations).

If at the end of the recording the participant has not fixated on the AOI, the Fixation Before value will not
be computed and that recording will thus not be included in the descriptive statistics calculations (e.g.
when computing N).

Note: When browsing a website or PDF document each visited web (URL)' and PDF page will become a
unique media element.

' If the Web Groups tool is used to group two or more URLs, the group and not the URL will become a
unique media element.

Fixation Before
Measured in counts

F\ s
AOI B
I/ \I
4 e
[ 2014 ) [ 2014 ]
Fixations on media (size indicates duration)
@ G (2) ONO) I/ ) f/ \ r/_\\| |/_\\\ / \'I \/_-\ |/_\| |/_\|
~ L \_/ N S AR \\_/ AL g

6. 6666

Fixation Before on AOI Bin Medial =5

9.4.3.1 N value

This statistic describes the N value used to calculate other descriptive statistics such as the mean and
standard deviation. In the current metric, it represents the number of recordings and is calculated as
follows:

Row settings

When recordings are selected as table rows, the N value will always be equal to 1.
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If participants are selected as table rows, the N value will be equal to the number of recordings that
participant has made (with the same media element).

If participant groups are selected as rows, then the N value will be equal to the number of recordings
included in the group.

Summary columns

In the AOI media summary columns, the N value represents the number of recordings x the number of
AQIs included in a single media element.

In the AQOI group summary columns, the N value represents the number of recordings and follows the rules
described in the previous paragraph (row settings).

In the AOI metric summary columns, the N value represents the number of Recordings x the total number
of AOIs (i.e. all AOls included in all media elements).

9.4.3.2 Brief description
Number of times the participant fixates on the media before fixating on an AOI or AOI group for the first
time (count).

9.4.4 First Fixation Duration - seconds
This metric measures the duration of the first fixation on an AOI or an AOI group. When using AOI groups,
the measured fixation corresponds to the first fixation on any of the AOls belonging to the group.

If at the end of the recording, the participant has not fixated on the AOI, the First Fixation Duration value
will not be computed and that participant will thus not be included in the descriptive statistics calculations
(e.g. when computing N).

First Fixation Duration
Measured in seconds
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Fixations on media (size indicates duration)
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9.4.4.1 N value

This statistic describes the N value used to calculate other descriptive statistics such as the mean and
standard deviation. In the current metric, it represents the number of recordings and is calculated as
follows:

Row settings
When recordings are selected as table rows, the N value will always be equal to 1.

If participants are selected as table rows, the N value will be equal to the number of recordings that
participant has made (with the same media element).

If participant groups are selected as rows, then the N value will be equal to the number of recordings
included in the group.

Summary columns

In the AOI media summary columns, the N value represents the number of recordings x the number of
AOQIs included in a single media element.

In the AOI group summary columns, the N value represents the number of recordings and follows the rules
described in the previous paragraph (row settings).

In the AOI metric summary columns, the N value represents the number of recordings x the total number of
AOQIs (i.e. all AQOIs included in all media elements).

9.4.4.2  Brief description
Duration of the first fixation on an AOI or an AOI group (seconds).

9.4.5 Fixation Duration - seconds

This metric was previously called Fixation Length in older versions of Tobii Studio and measures the
duration of each individual fixation within an AOI (or within all AOls belonging to an AOI group). The N
value used to calculate the descriptive statistics, such as mean and standard deviation, is based on the
number of fixations (see the N value description below for more details).

If during the recording, the participant returns to the same media element, the new fixations on the media
will also be included in the calculations of the metric.

If at the end of the recording, the participant has not fixated on the AOI, the Fixation Duration value will not
be computed and that recording will thus not be included in the descriptive statistics calculations (e.g.
when computing averages for participant groups).

9.4.5.1 N value
This statistic describes the N value used to calculate other descriptive statistics such as the mean and
standard deviation. In the current metric, it represents the number of fixations and is calculated as follows:

Row settings
When recordings are selected as table rows, N is equal to the total number of fixations on an AOI.

If participants are selected as table rows, N is equal to the total number of fixations a participant has made
on the AOIL. If the participant has made more than 1 recording with the same media element, N will be
equal to the sum of the number of fixations from all the recordings.

If participant groups are selected as rows, then N will be equal to the sum of the number of fixations of all
the recordings included in the group.
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Summary columns

In the AOI media summary column, the N value represents the total number of fixations on all AOls
included in a single media element.

In the AOI group summary column, the N value represents the sum of the fixations on all the AOls
belonging to the same AOI group and follows the rules described in the previous paragraph for
recordings, participants and participant groups.

In the AOI metric summary column, the N value represents the total number of fixations on all AOls
included in all media elements.

Fixation Duration
Measured in seconds

A0I B

Fixations on media (size indicates duration)

(Dee®@ee® @ (\\ © @

e.g9.: (duration fixation & + duration 7 + duration fixation 14) / total number of fixations on AOI B = mean Fixation Duration on AOI B in Media 1

9.4.5.2 Brief description
Duration of each individual fixation within an AOI, or within all AOls belonging to an AOI group (seconds).

9.4.6 Total Fixation Duration - seconds

This metric measures the sum of the duration for all fixations within an AOI (or within all AOls belonging to
an AOI group), thus the N value used to calculate descriptive statistics is based on the number of
recordings (see the N value description below for more details).

If during the recording, the participant returns to the same media element then the new fixations on the
AOI will be included in the calculations of the metric.

If at the end of the recording, the participant has not fixated on the AOI, the Total Fixation Duration will not
be computed and the recording will not be included in the descriptive statistics calculations (e.g. when
computing N and means).

Note: When browsing a website or PDF document, each visited web (URL)1 and PDF page will become a
unique media element.
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' If the Web Groups tool is used to group two or more URLs, the group and not the URL will become a
unique media element.

Total Fixation Duration

Measured in seconds

C > 2 - ‘

Fixations on media (size indicates duration)
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Media 1 view time Media 1 view time
™ e e a
b — =/
eg.: (duration fixation 6 + duration 7 + duration fixation 14) / number of recordings = mean Total Fixation Duration on AQI B in Media 1

9.4.6.1 N value

This statistic describes the N value used to calculate other descriptive statistics such as the mean and
standard deviation. In the current metric, it represents the number of recordings and is calculated as
follows:

Row settings
When recordings are selected as table rows, the N value will always be equal to 1.

If participants are selected as table rows, the N value will be equal to the number of recordings that
participant has made (with the same media element).

If participant groups are selected as rows, then the N value will be equal to the number of recordings
included in the group.

Summary columns

In the AOI media summary columns, the N value represents the number of recordings x the number of
AOQIs included in a single media element.

In the AOI group summary columns, the N value represents the number of recordings and follows the rules
described in the previous paragraph (row settings).

In the AOI metric summary columns, the N value represents the number of recordings x total number of
AOQIs (i.e. all AOIs included in all media elements).
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9.4.6.2 Brief description
Duration of all fixations within an AOI, or within all AOls belonging to an AOI group (seconds).

9.4.7 Total Fixation Duration (zeros) - seconds

This metric is calculated in the same way as Total Fixation Duration with the exception that if at the end of
the recording the participant has not fixated on the AOI, the Total Fixation Duration will be registered as
zero and the recording will be included in the descriptive statistics calculations (e.g. when computing N
and means).

9.4.7.1  Brief description
Duration of all fixations within an AOI, or within all AOls belonging to an AOI group (seconds).

9.4.8 Fixation Count - count
This metric measures the number of times the participant fixates on an AOI or an AOI group.

If during the recording the participant leaves and returns to the same media element, then the new
fixations on the media will be included in the calculations of the metric.

If at the end of the recording the participant has not fixated on the AQI, the Fixation Count value will not be
computed and the recording will not be included in the descriptive statistics calculations (e.g. when
computing N).

Fixation Count
Measured in counts
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9.4.8.1 N value

This statistic describes the N value used to calculate other descriptive statistics, such as the mean and
standard deviation. In the current metric, it represents the number of recordings and is calculated as
follows:

Row settings

When recordings are selected as table rows, the N value will always be equal to 1.
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If participants are selected as table rows, the N value will be equal to the number of recordings that
participant has made (with the same media element).

If participant groups are selected as rows, then the N value will be equal to the number of recordings
included in the group.

Summary columns

In the AOI media summary columns, the N value represents the number of recordings x the number of
AOQIs included in a single media element.

In the AQOI group summary columns, the N value represents the number of recordings and follows the rules
described in the previous paragraph (row settings).

In the AOI metric summary columns, the N value represents the number of recordings x total number of
AOQIs (i.e. all AOls included in all media elements).

9.4.8.2 Brief description
Number of times the participant fixates on an AOI or an AOI group (count).

9.4.9 Fixation Count (zeros) - count

This metric is calculated in the same way as Fixation Count with the exception that if at the end of the
recording the participant has not fixated on the AOI, the Fixation Count value will be registered as zero and
the recording will be included in the descriptive statistics calculations (e.g. when computing N and
means).

9.4.9.1 Brief description
Number of times the participant fixates on an AOI or an AOI group (count).

9.4.10 Visit Duration - seconds

This metric measures the duration of each individual visit within an AOI (or AQI group). The N value used
to calculate descriptive statistics is based on the number of visits (see the N value description below for
more details). A visit is defined as the interval of time between the first fixation on the AOI and the next
fixation outside the AOI.

If during the recording the participant returns to the same media element then the new fixations on the AOI
will be included in the calculations of the metric.

If at the end of the recording the participant has not fixated on the AOI, the Visit Duration value will not be
computed and thus that recording will not be included in the descriptive statistics calculations (e.g. when
computing averages for participant groups).

9.4.10.1 N value
This statistic describes the N value used to calculate other descriptive statistics, such as the mean and
standard deviation. In the current metric, it represents the number of visits and is calculated as follows:

Row settings
When recordings are selected as table rows, N is equal to the total number of visits to an AOI.

If participants are selected as table rows, N is equal to the total number of visits a participant has made to
the AOL. If the participant has made more than 1 recording with the same media element, N will be equal
to the sum of the number of visits in all the recordings.
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If participant groups are selected as rows, then N will be equal to the sum of the number of visits of all the
participants included in the group.

Visit Duration
Measured in seconds

oy
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Fixations on media (size indicates duration)

e.g.: (duration of the 1st visit to AOI B + duration of the 2nd visit to AOI B) / total number of visits to AOI B = mean Visit Duration on AOI B in Media 1

Summary columns

In the AOI media summary column, the N value represents the total number of visits to all AOls included in
a single media element.

In the AOI group summary column, the N value represents the sum of the visits to all the AOIs belonging
to the same AOI group and follows the rules described in the previous paragraph for recordings,
participants and participant groups.

In the AOI metric summary column, the N value represents the total number of visits to all AOls included in
all media elements.

9.4.10.2 Brief description
Duration of each individual visit within an AOI or an AOI group (seconds).

9.4.11 Total Visit Duration - seconds

This metric was called Observation Length in older versions of Tobii Studio and measures the duration of
all visits within an AOI (or AOI group). In this case the N value used to calculate descriptive statistics is
based on the number of recordings (see the N value description below for more details). A visit is defined
as the interval of time between the first fixation on the AOI and the next fixation outside the AOL.

If during the recording the participant returns to the same media element, then the new fixations on the
media will be included in the calculations of the metric.

If at the end of the recording the participant has not fixated on the AOI, the Total Visit Duration value will
not be computed and the recording will not be included in the descriptive statistics calculations (e.g. when
computing N).
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Total Visit Duration (Former Observation Length)

Measured in seconds

AOIB

Fixations on media (size indicates duration)

®
Deo0eed ® (9 ®O® OO®E

Media 1 view time
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e.g. (duration of the 1st visit to AQI B + duration of the 2nd visit to AQI B) / number of recordings = mean Total Visit Duration on AQ| B.in Media 1

9.4.11.1 N value

This statistic describes the N value used to calculate other descriptive statistics, such as the mean and
standard deviation. In the current metric, it represents the number of recordings and is calculated as
follows:

Row settings
When recordings are selected as table rows, the N value will always be equal to 1.

If participants are selected as table rows, the N value will be equal to the number of recordings that
participant has made (with the same media element).

If participant groups are selected as rows, then the N value will be equal to the number of recordings
included in the group.

Summary columns

In the AOI media summary columns, the N value represents the number of recordings x the number of
AOls included in a single media element.

In the AQOI group summary columns, the N value represents the number of recordings and follows the rules
described in the previous paragraph (row settings).

In the AOI metric summary columns, the N value represents the number of recordings x the total number of
AOQIs (i.e. all AOls included in all media elements).

9.4.11.2 Brief description
Duration of all visits within an AOI or an AOI group (seconds).
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9.4.12 Total Visit Duration (zeros) - seconds

This metric is calculated in the same way as Total Visit Duration with the exception that if at the end of the
recording the participant has not fixated on the AOI, the Total Visit Duration value will be registered as
zero and the recording will be included in the descriptive statistics calculations (e.g. when computing N
and means).

9.4.12.1 Brief description
Duration of all visits within an AOI or an AOI group (seconds).

9.4.13 Visit Count - count

Formerly Observation Count in older versions of Tobii Studio. This metric measures the number of visits
within an AOI or AOI group. Each individual visit is defined as the interval of time between the first fixation
on the AOI and the next fixation outside the AOI.

If during the recording the participant returns to the same media element, then the new fixations on the
media will be included in the calculations of the metric.

If at the end of the recording the participant has not fixated on the AOlI, the Visit Count value will not be
computed and the recording will not be included in the descriptive statistics calculations (e.g. when
computing N).

Visit Count (Former Observation Count)
Measured in counts
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9.4.18.1 N value

This statistic describes the N value used to calculate other descriptive statistics, such as the mean and
standard deviation. In the current metric, it represents the number of recordings and is calculated as
follows:

Row settings
When recordings are selected as table rows, the N value will always be equal to 1.
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If participants are selected as table rows, the N value will be equal to the number of recordings that
participant has made (with the same media element).

When participant groups are selected as rows, then the N value will be equal to the number of recordings
included in the group.

Summary columns

In the AOI media summary columns, the N value represents the number of recordings x the number of
AOQIs included in a single media element.

In the AQOI group summary columns, the N value represents the number of recordings and follows the rules
described in the previous paragraph (row settings).

In the AOI metric summary columns, the N value represents the number of recordings x the total number of
AOQIs (i.e. all AOls included in all media elements).

9.4.18.2 Brief description
Number of visits within an AOI or an AOI group (count).

9.4.14 Visit Count (zero) - count

This metric is calculated in the same way as Visit Count with the exception that if at the end of the
recording the participant has not fixated on the AOI, the Visit Count value will be registered as zero and
the recording will be included in the descriptive statistics calculations (e.g. when computing N and
means).

9.4.14.1 Brief description
Number of visits within an AOI or an AOI group (count).

9.4.15 Percentage Fixated - %

This metric measures the number of recordings in which participants have fixated at least once within an
AOQI or AOI group and expresses it as a fraction of the total number of recordings. It is calculated by
dividing the total number of recordings in which participants have fixated within the AOI by the total
number of recordings in the test.

9.4.15.1 N value

This statistic describes the N value used to calculate other descriptive statistics, such as the mean and
standard deviation. In the current metric, it represents the number of recordings and is calculated as
follows:

Row settings
When recordings are selected as table rows, the N value will always be equal to 1.

If participants are selected as table rows, the N value will be equal to the number of recordings that
participant has made (with the same media element).

When participant groups are selected as rows, then the N value will be equal to the number of recordings
included in the group.

Summary columns

In the AOI media summary columns, the N value represents the number of recordings x the number of
AOls included in a single media element.
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In the AQOI group summary columns, the N value represents the number of recordings and follows the rules
described in the previous paragraph (row settings).

In the AOI metric summary columns, the N value represents the number of recordings x the total number of
AOQIs (i.e. all AQOls included in all media elements).

Percentage Fixated Participant 1 = Participant 2 =

Measured in %
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AOQIA

Fixations on media (size indicates duration)
7 7 ~ 7 =
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Participant 1 fixates on AOI B, Participant 1 fixates on AOI C Participant 2 fixates on AOI B,
in M in Media 2 in Media 1
{N® of recordings whe articipant fixated at least once on the AOI /Total N°® of dings) x 100 = Percentage Fixated

e.g.: % Fixated for AD| B = 100% ; % Fixated for AOI

9.4.15.2 Brief description
Percentage of recordings in which participants fixated at least once within an AOI or AOI group (%).

9.4.16 Percentage Clicked - %

This metric measures the number of recordings where participants have clicked at least once within an
AOI or AOI group and expresses it as a fraction of the total number of recordings. It is calculated by
dividing the total number of recordings where participants have clicked within the AOI by the Total number
of recordings in test.

9.4.16.1 N value

This statistic describes the N value used to calculate other descriptive statistics such as the mean and
standard deviation. In the current metric it represents the number of recordings and is calculated as
follows:

Row settings
When recordings are selected as table rows, the N value will always be equal to 1.

If participants are selected as table rows, the N value will be equal to the number of recordings that
participant has made (with the same media element).

When participant groups are selected as rows, then the N value will be equal to the number of recordings
included in the group.

© 2010 Tobii Technology - All rights reserved. Tobii Technology and the Tobii logo are either registered trademarks or trademarks of Tobii Technology in the United States 139
and/or other countries.



User Manual - Tobii Studio 2.X

Summary columns

In the AOI media summary columns, the N value represents the number of recordings x the number of

AOQIs included in a single media element.

In the AOI group summary columns, the N value represents the number of recordings and follows the rules

described in the previous paragraph (row settings).

In the AOI metric summary columns, the N value represents the number of recordings x the total number of

AOQIs (i.e. all AOlIs included in all media elements).

Percentage Clicked
Measured in %

Participant 2 clicks, Participant 1 clicks
on AQI A in Media 1 on ADI B in Medija 1
(N® of recordings where the participant clicked on the ACI at least ¢

eq.:% or AOI A = 100% ; %

Participant 1 = k Participant 2 =

k

o k

Participant 1 clicks,

on AQI A in M

0 = Percentage Clicked

9.4.16.2 Brief description

Percentage of recordings in which participants clicked at least once within an AOI or AQI group (%).

9.4.17 Mouse Click Count - count

This metric measures the number of times the participant left-clicks with the mouse on an AOI or an AOI

group.

If during the recording the participant leaves and returns to the same media element, then the new mouse
clicks on the media will be included in the calculations of the metric.

If at the end of the recording the participant has not clicked on the AOI, the Mouse Click Count value will
not be computed and the recording will not be included in the descriptive statistics calculations (e.g. when

computing N).
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9.4.17.1 N value

This statistic describes the N value used to calculate other descriptive statistics, such as the mean and
standard deviation. In the current metric it represents the number of recordings and is calculated as
follows:

Row settings
When recordings are selected as table rows the N value will always be equal to 1.

If participants are selected as table rows, the N value will be equal to the number of recordings that
participant has made (with the same media element).

When participant groups are selected as rows, then the N value will be equal to the number of recordings
included in the group.

Summary columns

In the AOI media summary columns, the N value represents the number of recordings x the number of
AOQIs included in a single media element.

In the AOI group summary columns, the N value represents the number of recordings and follows the rules
described in the previous paragraph (row settings).

In the AOI metric summary columns, the N value represents the number of recordings x the total number of
AOQIs (i.e. all AQIs included in all media elements).

Mouse Click Count
Measured in counts

- [ noic
{ |
AOI B \_/ I(f) k k AOI B
[ A014 ] oD
Mouse click on media
S N A

i B weizveime B i iveime

Mouse Click Count for AQI B in Media 1 = 3

9.4.17.2 Brief description:
Number of times the participant left-clicks with the mouse on an AOI or an AOI group (count).
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9.4.18 Mouse Click Count (zero) - count

This metric is calculated in the same way as Mouse Click Count with the exception that if at the end of the
recording the participant has not clicked on the AOI, the Mouse Click Count value will be registered as
zero,

and the recording will be included in the descriptive statistics calculations (e.g. when computing N and
means).

9.4.18.1 Brief description:
Number of times the participant left-clicks with the mouse on an AOI or an AQOI group (count).

9.4.19 Time to First Mouse Click - seconds

This metric measures how long it takes before a test participant left-clicks with the mouse on an AOI or
AOI group for the first time. The time measurement starts when the media containing the AOl is first
displayed and it stops when the participant clicks on the same AOI. When using AOI groups, the time
measurement stops when the participant clicks on any of the AQOls belonging to the group.

If during the recording the same media is displayed several times, with other media in between, the
reported time will be the sum of the each time the media containing the AOI was viewed until the
participant clicks on the AQI (the other media view times are excluded from the calculations).

If at the end of the recording the participant has not clicked on the AOI, the Time to First Mouse Click
value will not be computed and that recording will thus not be included in the descriptive statistics
calculations (e.g. when computing N).

Note: When browsing a website or PDF document, each visited web (URL)' and PDF page will become a
unique media element.

' If the Web Groups tool is used to group two or more URLs, the group and not the URL will become a
unique media element.

9.4.19.1 N value

This statistic describes the N value used to calculate other descriptive statistics, such as the mean and
standard deviation. In the current metric it represents the number of recordings and is calculated as
follows:

Row settings
When recordings are selected as table rows, the N value will always be equal to 1.

If participants are selected as table rows, the N value will be equal to the number of recordings that
participant has made (with the same media element).

When participant groups are selected as rows, then the N value will be equal to the number of recordings
included in the group.

Summary columns

In the AOI Media Summary columns, the N value represents the number of recordings x the number of
AOQIs included in a single media element.

In the AOI group summary columns, the N value represents the number of recordings and follows the rules
described in the previous paragraph (row settings).

In the AOI metric summary columns, the N value represents the number of recordings x the total number of
AOQIs (i.e. all AOlIs included in all media elements).
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Time to First Mouse Click

Measured in seconds
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9.4.19.2 Brief description
The time from the start of the media display until the test participant left-clicks with the mouse on the AOI
or AQI group for the first time (seconds).

9.4.20 Time to First Mouse Click (Across media) (seconds)

This metric measures how long it takes before a test participant left-clicks with the mouse on an AOI or
AOQI group for the first time. The time measurement starts when the media containing the AOI is first
displayed and stops when the participant clicks on the AOIl. When using AOI groups, the time
measurement stops when the participant clicks on any of the AOIs belonging to the group.

If during the recording the participant views the same media several times, the Time to First Mouse Click
value will be calculated from the first time the media was displayed until he/she clicks on the AQI
(recording time), without excluding the view times of other media.

If at the end of the recording the participant has not clicked on the AOI, the Time to First Mouse Click
value will not be computed and that recording will thus not be included in the descriptive statistics
calculations (e.g. when computing N).

Note: When browsing a website or PDF document, each visited web (URL)1 and PDF page will become a
unique media element.

' If the Web Groups tool is used to group two or more URLs, the group and not the URL will become a
unique media element.

9.4.20.1 N value

This statistic describes the N value used to calculate other descriptive statistics, such as the mean and
standard deviation. In the current metric it represents the number of recordings and is calculated as
follows:
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Row settings
When recordings are selected as table rows the N value will always be equal to 1.

If participants are selected as table rows, the N value will be equal to the number of recordings that
participant has made (with the same media element).

When participant groups are selected as rows, then the N value will be equal to the number of recordings
included in the group.

Summary columns

In the AOI media summary columns, the N value represents the number of recordings x the number of
AOQIs included in a single media element.

In the AQOI group summary columns, the N value represents the number of recordings and follows the rules
described in the previous paragraph (row settings).

In the AOI metric summary columns, the N value represents the number of recordings x the total number of
AOQIs (i.e. all AOls included in all media elements).

Time to First Mouse Click (Across Media)

Measured in seconds
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9.4.20.2 Brief description
The time from the start of the media display until the test participant left-clicks with the mouse on the AOI
or AQI group for the first time (seconds).

9.4.21 Time from First Fixation to Next Mouse Click - seconds

This metric measure how long it takes before a participant left-clicks with the mouse on an AOI or AOI
group once he/she has fixated on it. The time measurement starts when the participant fixates on the AQOI
for the first time and stops when the participant clicks on the same AOI. When using AOI groups, the time
measurement starts and stops when the participant fixates and clicks on any of the AOls belonging to the

group.
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If during the recording the participant views a different media between the first fixation and the mouse
click, the time spent viewing the other media element is excluded from the calculations.

If at the end of the recording the participant has not fixated and clicked on the AQI, the Time from First
Fixation to First Mouse Click value will not be computed and that recording will thus not be included in the
descriptive statistics calculations (e.g. when computing N).

Note: When browsing a website or PDF document, each visited web (URL)1 and PDF page will become a
unique media element.

' If the Web Groups tool is used to group two or more URLs, the group and not the URL will become a
unique media element.

Time from First Fixation to Next Mouse Click

Measured in seconds

Fixations on media (size indicates duration)

(DNoo®op® (& O @ @ OQQQ

| Meda 1 e tme

= Time from First Fixation to Next Mouse Click on AOI B in Media 1

9.4.21.1 N value

This statistic describes the N value used to calculate other descriptive statistics, such as the mean and
standard deviation. In the current metric it represents the number of recordings and is calculated as
follows:

Row settings
When recordings are selected as table rows, the N value will always be equal to 1.

If participants are selected as table rows, the N value will be equal to the number of recordings that
participant has made (with the same media element).

When participant groups are selected as rows, then the N value will be equal to the number of recordings
included in the group.
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Summary columns

In the AOI media summary columns, the N value represents the number of recordings x the number of
AOQIs included in a single media element.

In the AOI group summary columns, the N value represents the number of recordings and follows the rules
described in the previous paragraph (row settings).

In the AOI metric summary columns, the N value represents the number of recordings x the total number of
AOQIs (i.e. all AOlIs included in all media elements).

9.4.21.2 Brief description
The time from the first fixation on an AOI until the test participant left-clicks with the mouse on the AOI or
AOI group for the first time (seconds).

9.4.22 Time from First Fixation to Next Mouse Click (Across media) - seconds

This metric measure how long it takes for a participant to left-click with the mouse an AOI or AOI group for
the first time, after he/she has fixated on that AOI. The time measurement starts when the participant
fixates on the AOI for the first time and it stops when the participant clicks on the same AOI. When using
AOQI groups, the time measurement starts and stops when the participant fixates and clicks on any of the
AOQIs belonging to the group.

If during the recording the participant views a different media between the first fixation and the mouse
click, the time spent viewing the other media element will not be excluded from the calculations.

If at the end of the recording the participant has not fixated and clicked on the AQI, the Time from First
Fixation to First Mouse Click value will not be computed and that recording will thus not be included in the
descriptive statistics calculations (e.g. when computing N).

Note: When browsing a website or PDF document, each visited web (URL)' and PDF page will become a
unique media element.

' If the Web Groups tool is used to group two or more URLs, the group and not the URL will become a
unique media element.

9.4.22.1 N value

This statistic describes the N value used to calculate other descriptive statistics, such as the mean and
standard deviation. In the current metric it represents the number of recordings and is calculated as
follows:

Row settings
When recordings are selected as table rows, the N value will always be equal to 1.

If participants are selected as table rows, the N value will be equal to the number of recordings that
participant has made (with the same media element).

When participant groups are selected as rows, then the N value will be equal to the number of recordings
included in the group.

Summary columns

In the AOI media summary columns, the N value represents the number of recordings x the number of
AOQIs included in a single media element.
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In the AQOI group summary columns, the N value represents the number of recordings and follows the rules

described in the previous paragraph (row settings).

In the AOI metric summary columns, the N value represents the number of recordings x the total number of

AOQIs (i.e. all AQOls included in all media elements).

Time from First Fixation to Next Mouse Click (Across Media)
Measured in seconds

Fixations on media (size indicates duration)

Media 1 view time

- ,

= Time from First Fixation to Next Mouse Click (Across Media) on AOI B in Media 1

Do000e0 ® (D ® OO

9.4.22.2 Brief description

The time from the first fixation on an AOI until the test participant left-clicks with the mouse on the AOI or

AOI group for the first time (seconds).

9.5 Copying tables and charts to the clipboard

To use this function you first need to create a chart. Use the copy function to quickly copy a table or chart

into a document.
To copy a table or chart:

1. Click the Copy button to show the Copy menu.
2. Select Copy Table or Copy Chart. The table/chart is copied to the clipboard.

3. Use the paste function in your document editor, or use the paste keyboard shortcut (English
keyboards — CTRL+V) to paste the image (BMP file) or table (TXT file) content into your

document.

9.6 Table and chart export

To use this function you first need to create a table. Use the export function to save the table or chart into

a file that you can later import or add to a document.
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To export a table:

1. Click the Export button to show the Export menu.

2. Select Export Table. The Save As dialog box opens.

3. Type the file name, select the location where you want to save your export, then click Save. The
table is exported as a tab-delimited TXT file.

To export a chart:

1. Click the Export button to open the Export menu.

2. Select Export Chart. The Save As dialog box opens.

3. Type the file name, select the location where you want to save your export and then click Save.
The table is exported as an image in the PNG file format.

Note: If more than one metric is chosen for analysis, the image file will contain all the generated charts.
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10 Tobii Studio Logger

The Tobii Studio Logger is a separate software component that can be opened on a remote computer to
supervise a test and log events. The Tobii Studio Logger is only available with the Enterprise license of
Tobii Studio.

The Tobii Studio Logger displays a test screen with gaze data overlay (Live Viewer) and a user camera
image. The recordings are controlled and events can be logged from an external computer. The Tobii
Studio logger can be opened on a computer in the same or different room than where the test with the
eye tracker and Tobii Studio is taking place. It can also be used to show a recording in real-time in a
conference room.

Open the Windows Start menu, select All Programs > Tobii > Studio, then click Studio Logger to open
the Studio Logger application.

. Spotify - Tobii Studio Logger
File Help
[ ™ . ' ¢ : .
10.46.1.103 WebTest Setup
Category Shortcut Remate Desktop 10.46.1.103
test F2
g Default None
=]
g
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=
¢ 9m
“© _/ A world of music
Instant, simple and free
Time Category Text ‘ d i
Getutarind &
3 S
]
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Day ,!155 Premium
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=
]
E
3
&
o
=
Live Viewer Start Recording et /S
i@ Log History ||@ User Camera | | | ) Status: Ready | WebTest: 16 Recordings

The Studio Logger window is divided into three main areas:

e Studio Logger header: Contains the connection menu, the Test menu, and the Setup menu.
e Side pane: This is where you can select from and view a list of events (Log Categories list), view
the log history list (Log History) and view the video from the user camera (User Camera). The

Side pane can be hidden by clicking the hide pane button [~ located below the User Camera
image box.

¢ Remote Desktop pane: This is where you can view the image from the Tobii Studio computer,
start and stop the live viewer stream (Live Viewer button) and the recording (Start Recording
button), and control the view time of the different media (Next/Stop button).
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The Studio Logger window can be customized by clicking the Log History and User Camera buttons
below the User Camera image box, to toggle between hiding and displaying the Log History list and the
User Camera image box.

10.1 Installing Tobii Studio Logger

Tobii Studio Logger is a separate application used with Tobii Studio to remotely control and monitor a
Tobii Studio recording. Install Tobii Studio Logger on the computer you wish to view the remote session
on. The Studio Logger installation file can be found on the Tobii Studio CD or downloaded from the Tobii
Updates Server: http://studiohelp.tobii.org/Updates/

To download and install the installation file:

1. Visit the website above and enter your Enterprise license key in the field and click Login.
2. Click the TobiiStudioLogger download link to download the installation file.
3. Once downloaded, run the executable file and follow the on-screen instructions.

Studio Logger can be installed on several computers without entering a license key. Studio Logger can
only connect to a Tobii Studio instance with an Enterprise license.

10.2 Tobii Studio Logger computer setup
The Studio Logger application and Tobii Studio are run on two different computers and communicate with
the Tobii Eye Tracker Server as well as with each other over a LAN network (TCP/IP protocol).

Primary Scresn

MGADWYI out Computer with Tabil
Studio Logger
{Enterprise version)
Tohil Studio
Logger =
—
[}
Q
Stimulus

Computber with Tobil , MNetwork presentation

Studio
{Enterprise version)

Secondary
Screen
Live viewer
{Dptional) = 3
f
o
° g
SGADWE out

The image from the Tobii Studio computer is displayed on the Tobii Eye Tracker screen and the Tobii
Studio computer therefore needs to be connected to the display of the Tobii Eye Tracker. The computer
running Studio Logger displays the Studio Logger window that broadcasts the image from the Tobii
Studio computer via the LAN connection. The two computers therefore have to be connected to the same
network. A secondary screen can be added to the setup to enable the eye tracker operator to monitor the
progress of the test during the stimulus presentation and recording.

To make your study more portable, replace the computer in the setup drawing with a laptop or shuttle
computer.

Things to remember when setting up the two computers for remote viewing and logging:

1. Studio Logger can only be used on a local network.
Ideally, a dedicated network should be used solely for the Tobii Studio computer and the Studio
Logger computer.
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2. The network bandwidth must be high.

Studio Logger requires at least 30 Mbps in order to work smoothly.

3. The network must be stable.

Toull

A disconnection of either the Tobii Studio computer or the Studio Logger computer might result
in difficulties reconnecting during an active recording session. Should this occur, you must close

and restart both applications.

4. The same version of Tobii Studio and Studio Logger must be installed on both computers.
5. To avoid problems, use either the Tobii Studio computer or the Remote Logger computer to

control the recording — NOT BOTH - during the same session.

For example, starting the recording with the Tobii Studio computer and administering the

calibration using the Studio Logger computer can cause program crashes.

10.3 Connecting Studio logger

Before starting a recording and adding events with Tobii Studio Logger, make sure Tobii Studio Logger is
set up properly and that the two applications are able to communicate with each other over the network.

To connect Tobii Studio and Studio Logger:

1. Open Tobii Studio.

2. In the menu bar, click Tools and then select Settings to open the Global Settings dialog box.

Screen and Video Capture | Eye Tracker I Calibration I Fixation Fiters I Recording | MBceIIaneou5|

Live viewer
[] Use halftone (smooth) video scaling
Halftone scaling improves the video quality but decreases performance.

you experience performance problems with this option enabled you could
try to tum it off.

Screen capture framerate: |5

User Camera Capture

[7] Record user camera

HP Webcam [2 MP Macro]

Camera Settings

Video Settings

Microsoft Video 1

Settings...

[] Record user sound

Enable live viewing
[¥] Enable remate viewing
[T] Use multicast Multicast IP address: |225.1.1.111

Multicast is disabled by default. if you want to transfer the screen
e capture to more than one computer on the network this option
should be tumed on

Broadcast: [¥] Sound  [¥] Cameraimage

3. On the Screen and Video Capture tab, select the Enable remote viewing check box. If a user
camera and/or sound is to be used, this has to be enabled as well by selecting the Broadcast:

Sound and Camera image check boxes.
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Note: If Tobii Studio Logger is to be used for remote viewing on more than one computer, the
Multicast option must be selected. If only one remote computer is used for logging or remote
viewing, do not select this option as it might affect the remote viewing performance.

4. Click OK to accept the changes.

5. Open the Windows Start menu, select All Programs > Tobii > Studio, then click Studio Logger to
open the Studio Logger application.

6. On the Studio Logger header, open the Connection drop-down menu (located to the left of the
Test menu) and then select New Connection... to enter a new IP address.

7. In the Connect to Server dialog box, type the IP address’ of the Tobii Studio computer and click
Connect. The connection status is displayed in the lower part of the Remote Desktop pane and
below the Start Recording button.
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8. Click Live Viewer to Start Live Viewer.

9. Make sure the user camera and sound are enabled if so desired. Click the Setup button on the
Studio Logger header and click Enable user sound. The user camera is enabled in Tobii Studio’s
Global Settings dialog box (see step 3).

'To find the IP address of the Tobii Studio computer:

e If Multicast is selected and Tobii Studio Logger is being used for remote viewing on more than
one remote computer, enter the Multicast IP address displayed on the Screen and Video Capture
tab in the Global Settings dialog box.

e If Tobii Studio Logger is open on only one computer, follow the instructions below to find the IP
address.

1. For Windows Vista and Windows 7, open the Start Menu and type cmd in the Start menu
search box. The Start menu will display a list of items. In the list and under the category

Programs, find and click cmd ( BN cmd) o open the Command Prompt Window.
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For Windows XP, Click the Start menu and click Run... to open the Command Prompt
Window.

2. In the Command Prompt Window, type ipconfig and press ENTER on your keyboard. The
computer IP address is displayed under Ethernet adapter Local Area Connection as the
Subnet Mask.

In the Logger Setup menu you can also:

e Select Show Track Status in a pop-up window.

e Select Hide Main Application if you wish to minimize Tobii Studio on the eye tracker screen,
during the test.

o Select Gaze overlay settings to open the Overlay settings dialog box. Clear the Draw Gaze data
check box to hide the gaze overlay during remote viewing. Drag the Opacity slider to change the
opacity of the gaze overlay. Click the Overlay color box to choose the color of the gaze overlay.

e Select Smooth Scaling to display a less pixilated video image.

e Select Full Screen to display the Remote Desktop image in Full Screen during the recording. To
exit the full screen press F11.

10.4 Controlling the recording and remotely logging events

Before events can be logged with Studio Logger, the events and respective log keys have to be defined in
Tobii Studio using the Coding Scheme feature (read more about how to define events in section 5.3 of
this manual, pages 61-64).

To start a Tobii Studio recording from Studio Logger:

1. First verify that the user camera and user sound settings are correct (see the previous section to
learn how to set the user camera and user sound settings).

2. Start Live Viewer in Studio Logger. Click the Live Viewer button in the Remote Desktop pane.

3. Verify that the participant is properly seated in front of the eye tracker. Click the Setup button and
select Show Track Status. The Track Status window opens. The two white dots representing the
eyes should be shown in the middle of the track status window and the status color bar on the
bottom should be green.

4. Click Start Recording to start the Tobii Studio recording (the start recording procedure is the
same as starting a recording in Tobii Studio).

5. Create a new participant or select an existing participant.

e To create a new participant, type the participant’'s name in the Name field. If you have
created independent variables, select the correct values (if known before the test) for the
participant.

e To select an existing participant, click the Use Existing Participant tab and select a
participant from the participants list by clicking the participant’s row.

6. Click Continue to accept the selection and open the Track Status dialog box.

Click Start to initiate the calibration process.

8. Before the first calibration point appears on the screen, instruct the participant to look at the
points as they move across the screen.

Note: The test participant does not have to keep his/her head still during calibration.
9. The calibration process will stop automatically when all the calibration points are shown.
10. Click Accept to accept the calibration results, or Recalibrate to recalibrate one or more calibration

N

points.

11. In the Start Recording dialog box, enter a name for the recording (be sure to use informative
names) and check the track status to confirm once more that the participant is correctly
positioned in front of the eye tracker.

12. Click Start Recording to show the test and record media, and eye tracking data.

© 2010 Tobii Technology - All rights reserved. Tobii Technology and the Tobii logo are either registered trademarks or trademarks of Tobii Technology in the United States 153
and/or other countries.



User Manual - Tobii Studio 2.X

13. The recording can be stopped and the media display controlled by clicking Next/Stop in the
Remote Desktop pane

To log events:

1. During the recording, press the keyboard key defined in the Coding Scheme (logging scheme) in
Tobii Studio, or click the event in the Log Category list in Tobii Studio Logger to log an event.

2. Add a comment in the Log Message window that opens when logging events. This message will
not appear if quick logging is selected in the Coding Scheme dialog box (read more about how to
define events in section 5.3 of this manual, pages 61-64).

3. Once the recordings are finished, go to the Replay tab in Tobii Studio to view the added events.
The events are listed in the Events list and added as bookmarks on the timeline.
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11 General Settings

Prior to a test session it is important to ensure that both the Tobii Studio software and the computer have
been set up correctly. This ensures that the eye tracker will be able to communicate with Tobii Studio, that
the stimulus is correctly displayed on the screen, and that data recording and analysis are performed
according to your study objectives. This is particularly relevant if the eye tracking system is being used
simultaneously in different studies or research projects and when different users have different
requirements for their tests and analysis.

11.1 Computer settings

The Tobii T Series Eye Trackers are integrated into 17" and 24" TFT-LCD monitors, while the Tobii X
Series Eye Trackers can be used with a wide range of screen sizes. It is important that when you prepare
your eye tracking study, that you ensure that the computer running Tobii Studio is able to support the
different screen resolutions and sizes. Thus the first thing to do after installing the software and eye
tracking hardware is to ensure that the computer display settings are set correctly to run the eye tracking
tests.

Resolution based on LCD monitor size:

1280 x 1024
1600 x 1200
1680 x 1050
1920 x 1200

The precision of the timing, for example, of the offset between the stimulus presentation and data
recording can be improved by optimizing your computer settings for faster performance. See section 13.1
of this manual, pages 167-168, for information on how to optimize the eye tracking system for low offsets
during data collection.

11.1.1 Setting up display resolution

During the eye tracking study, use the same resolution and color depth on the participant screen (i.e. the
eye tracker screen for the Tobii T Series Eye Tracker, or the screen used to present the stimulus with an X
Series Eye Tracker) and the operator screen (a secondary screen connected to the Tobii Studio
computer).

To change the computer screen resolution settings:
Windows XP

Open the Start menu and click Control Panel.

In the Control Panel, click Appearance, Themes, and then click Display.

On the Settings tab, under Screen resolution, drag the slider and then click Apply.

When prompted to apply the settings, click OK. Your screen will turn black for a moment.

Once your screen resolution changes, you have 15 seconds to confirm the change. Click Yes to
confirm the change; click No or do nothing to revert to your previous setting.

6. To improve the graphics card performance and reduce the hard disk load, select High (16 bit) for
Color Quality. For studies that require higher color quality, use a computer with high performance
and contact Tobii Support for recommendations.

ok~
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Windows Vista

Open the Start menu on your computer and select Settings > Control Panel.

2. Double-click Display and then click the Settings tab.

3. Make sure that the screen resolution is set to 1024x768 or 1280x1024 for the Tobii T60 and
T120 Eye Trackers, and 1920 x 1200 (1080p) for the Tobii TEOXL Eye Tracker

4. Once your screen resolution changes, you have 15 seconds to confirm the change. Click Yes to
confirm the change; click No or do nothing to revert to your previous setting.

5. To improve the graphics card performance and reduce the hard disk load, select High (16 bit) for
Color Quality. For studies that require higher color quality, use a computer with high performance
and contact Tobii Support for recommendations.

6. Click OK to accept the changes and close the Control Panel.

Windows 7

1. Open the Start menu on your computer and select Control Panel

2. In the Control Panel, find the Appearance and Personalization category and click Adjust screen
resolution.

3. Click the Display: drop-down list and select the display you want to set up.

4. Click Resolution: and make sure it is set to 1024x768 or 1280x1024 for the Tobii T60 and T120
Eye Trackers, and 1920 x 1200 (1080p) for the Tobii TEOXL Eye Tracker.

5. Once your screen resolution changes, you have 15 seconds to confirm the change. Click Yes to
confirm the change; click No or do nothing to revert to your previous setting.

6. To improve the graphics card performance and reduce the hard disk load, select High Color (16
bit) for Color Quality. Click Advanced settings and then click the Monitor tab. Under Colors:
select High Color (16 bit) and then click OK. For studies that require higher color quality, use a
computer with very good performance and contact Tobii Support for recommendations

7. Click OK to accept the changes and close the Control Panel.

11.1.2 Configuring a dual-screen computer setup

This step is only required if you plan to use your system with an extra monitor to show Tobii Studio Live
Viewer and if both the eye tracker monitor and the live viewer monitor are both connected to the Tobii
Studio computer.

Primary Screen <
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In order to use two screens, your computer must be equipped with a dual-head graphics card and you
must have two monitors connected to this card. One monitor is the eye tracker monitor, where the stimuli
are shown and one is a regular monitor for Tobii Studio Live Viewer.

To change the computer display settings:

Windows XP

9.

Once the dual display graphics card is installed with the card-specific drivers and the two
screens are connected to the computer, right-click your computer desktop then select Properties.
In the Display Properties dialog box, click the Settings tab.

On the Settings tab you should see two icons representing the two monitors. Click the Display
drop-down list and select your external monitor.

Select the Extend my Windows desktop onto this monitor check box.

Click the monitor icons and drag to configure their relative position.

The eye tracker screen should be set as the primary screen (monitor) and the live viewer screen
as the secondary. Click Identify to see which screen is the primary screen.

To set the eye tracker screen as the primary monitor, select the eye tracker monitor in the Display
list and then clear the Use this device as the primary monitor check box.

Note: This check box is unavailable when you select the monitor icon that is currently set as the
primary monitor. For some graphics cards, you need to click Advanced on the Settings tab to
access this function.

Make sure that the screens have the same resolution. See the previous section for more
information on how to set the screen resolution.

Click OK or Apply to view the changes.

Note: if the Display drop-down list does not show the two monitor icons, then Windows is not detecting
the secondary monitor. Check if the cables to the monitor are plugged into the right connectors, that the
connection source is set correctly on your monitor and whether your computer’s graphics card supports
dual view. See the manual for your monitor for more information.

Windows Vista

Once the graphics card is installed with the card-specific drivers and the two screens are
connected to the computer, open the Start menu on your computer and select Control Panel.

2. In the Display Properties dialog box, click the Settings tab.

3. On the Settings tab you should see two icons representing the two monitors. Click the Display
drop-down list and select your external monitor.

4. Select the Extend my Windows desktop onto this monitor check box.

5. Click the monitor icons and drag to configure their relative position.

6. The eye tracker screen should be set as the primary screen (monitor) and the live viewer screen
as the secondary. Click Identify to see which screen is the primary screen.

7. To set the eye tracker screen as the primary monitor, select the eye tracker monitor in the Display
list and then select the Use this device as the primary monitor check box.
Note: This check box is unavailable when you select the monitor icon that is currently set as the
primary monitor. For some graphics cards you need to click Advanced on the Settings tab to
access this function.

8. Make sure the screens have the same resolution. See the previous section for more information
on how to set the screen resolution.

9. Click OK or Apply to view the changes.

© 2010 Tobii Technology - All rights reserved. Tobii Technology and the Tobii logo are either registered trademarks or trademarks of Tobii Technology in the United States 157

and/or other countries.



User Manual - Tobii Studio 2.X

Note: if the Display drop-down list does not show the two monitor icons, then Windows is not detecting
the secondary monitor. Check if the cables to the monitor are plugged into the right connectors, that the
connection source is set correctly on your monitor and whether your computer's graphics card supports
dual view. See the manual for your monitor for more information.

Windows 7

1. Once the graphics card is installed with the card-specific drivers and the two screens are
connected to the computer, open the Windows Start menu and select Control Panel.

2. In the Control Panel, find the Appearance and Personalization category and click Adjust screen
resolution.

3. The Change the appearance of your display dialog box displays the information on how many
monitors you have connected to the computer and which screen is set as the primary (Display 1)
and which is set as the secondary (Display 2).

4. Click the Multiple displays drop-down list, select Extend these displays, and then click OK.

Note: If the option Multiple displays is not shown in the dialog box, Windows is not detecting the
secondary monitor. Try clicking Detect to automatically detect the monitor. If Windows still cannot
find the monitor, then check if the cables to the monitor are plugged into the right connectors and
that the connection source is set correctly. See your monitor manual for more information.

5. To set the eye tracker screen as the primary monitor, select the eye tracker monitor in the Display
list and then select the Make this my main display check box.

6. Make sure that the screens have the same resolution. See the previous section for more
information on how to set the screen resolution.

11.2Tobii Studio Global Settings dialog box

The Global Settings dialog box contains important settings that affect data recording and analysis across
all Tobii Studio projects. Consequently, if you change the settings for one project, these changes will
affect the subsequent recordings and analyses in Tobii Studio even if you switch to a different project. If
you wish to repeat tests or analysis, or simply replicate tests from a previous Tobii Studio project, make
sure you note the different settings used in the test.

The Global Settings dialog box can be opened in two different ways: from the Design and Record tab,
click the Setup drop-down menu and select Settings; or click Tools on the Tobii Studio menu bar and
select Settings.

11.2.1 Screen and video capture settings

The first tab in the Global Settings dialog box, the Screen and Video Capture tab, has various settings for
configuring the video recordings from the screen capture and user camera, the user sound, and allows you
to enable local and remote live viewers.

The halftone video scaling option determines how the video is scaled if the live viewer window size is
changed. Halftoning is a technique used to make 24-bit color gradients look better on 256-color displays.
Halftoning normally increases the size of graphics files. If the Use halftone (smooth) video scaling check
box is selected, the video will be streamed with a better image and details will be easier to see. However,
this option requires more processor resources and can lower the computer’s performance.

Type a value in the Screen capture frame rate: field to change the frame rate of the screen recording of the
participant’s activities on the screen. In a video recording, a frame is one of the many still images that
compose the complete moving picture and is usually expressed in number of frames per second. The
higher the frame rate the more processor resources will be consumed and the larger the size of the video
file. The default value for Tobii Studio is 5 frames per second (FPS).
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Global Settings

Sereen and Video Capture | Eye Tracker I Calibration | Fixation Fiters | Recording Miscellaneousl

H Live viewer
] Use hatftone {smooth) video scaling
Halftone scaling improves the video quality but decreases peformance. f

you experience performance problems with this option enabled you could
try to tum it off.

Screen capture framerate: |5 = fps

User Camera Capture

[¥] Record user camera

Video Source Inputs
HP Webeam [2 MP Macro] -
Preview
Camera Settings
Video Settings
Video Codec Click for preview
[ Microsoft Video 1 -
[ Settings.... l [ Edit... l

[¥] Record user sound
Audio Source
[ Microphone (High Definition Aud -

[¥] Enable live viewing
[@] Enable remate viewing

[T] Use mutticast Mutticast IP address: |225.1.1.111

Mutticast is disabled by default. F you want to transfer the screen
capture to more than one computer on the network this option
should be tumed on.

Broadcast: V] Sound [¥] Cameraimage

[ ok | [ concel

To set the user camera video capture properties:

1. Choose the video source by selecting a camera from the Video Source drop-down list.

2. If the device has more than one input (e.g. S-video and composite), specify the input you want to
use for the video recording by selecting it in the Inputs drop-down list.

3. Choose the codec you want to use to convert and/or compress the video signal during the
recording by selecting a codec from the Video Codec drop-down list. The choice of codec will
impact the video quality, file size, and CPU load during recording. For most purposes, the
Microsoft Video 1 codec is recommended.

4. Click the Settings... button to set the temporal quality ratio of the video compression. The higher
the quality ratio, the better the video quality will be, but the more CPU resources will be
consumed.

5. Click Edit... to enable (or disable) codecs from the list. Select the codec from the disabled list and
click the left direction arrow to add the codec to the Video Codec drop-down list. Do the
opposite to remove a codec.

6. Click the Preview box to preview the video streamed from the device.

7. Select the Record user sound check box to enable user sound recording and choose the
microphone used to record the user form the Audio Source drop-down list.
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To enable live viewing:

1.

Select the Enable live viewing check box to enable the local live viewer. If this option is unchecked
you will not be able to open the local live viewer window.

Select the Enable remote viewing check box to use Studio Logger Live Viewer. If this option is
unchecked, you will not be able to view the live viewer window in the Remote Desktop pane of
Studio Logger.

When remote viewing is enabled, you can choose to allow Tobii Studio to connect to several
Studio Logger clients (several computers running the Studio logger). Select the Use multicast
check box to create a multicast IP address and enable multicasting. The IP address is displayed in
the Multicast IP address field.

Select the Sound and Camera image check boxes to enable broadcasting of the user camera
image and sound to Studio Logger.

11.2.2 Eye Tracker browser and hardware settings

The Eye Tracker tab allows you to select and connect to the eye tracker connected to the Tobii Studio
computer (as well as configure the connection to old eye tracker models), update the eye tracker firmware
and configure the X Series Eye Tracker setup.

" Global Settings

Screen and Video Capturel Eye Tracker | Calibration | Fixation Fitters | Recarding Miscellaneousl

Type Host Name Serial Model

Test selected eye tracker

Delete selected eye tracker

Eyetrackers of older models can be added manually.
Use 127.0.0.1 as host if you are running a Tetserver locally,

Host

Can? find your eve tracker?

X Series Corfig Toal...

Upgrade eye tracker

Name (Optional)

Add eyetracker

The first element in the Eye Tracker tab is a list of eye trackers that are connected either to the Tobii
Studio computer or to the network the computer is connected to. The list displays information on whether
the connection to the eye tracker was made automatically or manually (Type), the address used to connect
with the eye tracker (Host), the name (Name) and serial number (Serial) of the eye tracker, and the type of
eye tracker (Model).
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To select an eye tracker, click the row in the list that corresponds to the eye tracker and then click the Test
selected eye tracker button. A message showing the status of the connection is displayed.

If you are unable to see your eye tracker in the list, click Can't find your eye tracker? to restart the protocol
used to communicate with the eye trackers (Bonjour). If you are still unable to connect to the eye tracker,
see the troubleshooting section of the eye tracker user manual or contact Tobii Support.

The Delete selected eye tracker button is used to remove eye trackers that have been manually added to
the list.

If you are using a Tobii X Series Eye Tracker, click the X-Series Config Tool... button to open the X Series
Configuration Tool dialog box and set up the X Series Eye Tracker (the button is only available if you select
a Tobii X Series Eye Tracker).

Earlier eye tracker models (e.g. 1750 and X50) are not detected automatically by Tobii Studio. If you are
using a Tobii -50 Series Eye Tracker, you need to set up the connection manually. Type the IP address of
the computer running the TET Server in the Host field, or type 127.0.01 as the address if the TET Server
is running on the same computer as Tobii Studio. Type a name for the eye tracker in the Name field
(optional) that can be used to identify the eye tracker in eye trackers list. Click Add eye tracker to connect
to the eye tracker and display it in the list.

11.2.3 Calibration Settings
See section 4.3.1 in this manual, pages 48-52, to learn how to change the calibration settings in Tobii
Studio.

(Global Settings

| Screen and Video Capture I Eye Tracker i Calibration | Fiation Fiters | Recording | Miscellansous

Calibration Type

@ Regular ) Manual ) Infart

Foreground Color | NG | -

Calibration Speed  Medium

Restore default

Area and Points
Number of calibration points: ) Zpoints @ Spoints () 9points

Background Color I = | [ Riestore default |

Calibration Area | Configure... | IHestore default |
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11.2.4 Fixation filter settings

The Fixation Filters tab allows you to configure the gaze data and fixation filter calculations. These settings
affect how the fixation data is visualized and the eye tracking metrics calculated in Tobii Studio, but do not
affect the raw gaze data. To recalculate the fixation data, simply change the settings on the Fixation tab.

The gaze data received from the eye tracker consists of gaze point coordinates, distance to the eye
tracker, puplil size, etc., for the left and right eyes. The accuracy of the human eye is not identical in both
eyes. One of the eyes is usually more dominant and more accurate than the other. In some cases, the
difference between the two eyes is so great that it will affect the accuracy of the analysis. If so, it is best to
use the data from the dominant eye and discard the data from the other.

On the Fixation Filters tab, you can choose to discard the data from one of the eyes or average the data
from both eyes by clicking the Eye Selection drop-down list (Eye Selection Filter) and selecting Left, Right,
or Average.

Global Settings

Eye Selection Fitter
E Settings
| EyeSelection Average I

Foaation Fitter

Fixation filters are responsible for grouping raw gaze points into fixations.

The two fixation fitters available in Tobii Studio have their own set of a
unique settings. Please read the Fition Filter help section before

changing the settings! Help

Tobii Fixation Filter
ClearView Fixation Filter
Raw Data

€ OO

Check the checkbox to the left of the cument fication fiter to make it active.

[ ok | [ cancel |

After selecting the gaze data (Left or Right eye) or recalculating the gaze points (Average), you can
choose either to not process the data further by selecting the Raw Data Filter check box or to process the
gaze data further into fixations using the Tobii Fixation Filter or the ClearView Fixation Filter.

For more information on what fixation filters are and how they work, see the chapter Fixation Filters
(chapter 6), pages 76-79.
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11.2.5 Recording settings

Under the Recordings tab you can configure the recording shortcut keys. The ESC key on your keyboard
is the default key for ending and exiting the recording, while F10 is the default key for moving the
presentation to the next media element.

To change the recording shortcut keys:

1. Click the End the recording drop-down list and select a keyboard key from the list.
2. Click the Move to next test element drop-down list and select a keyboard key from the list.
3. Click the Restore default button to restore the shortcut keys to ESC and F10.

~

Global Settings

| Screen and Video Capture | Eye Tracker I Calibration | Fixation Filters | Recording I-Miscallaneous]!

Recording Shortcut keys

Configure the shortcut keys for the following actions.

End the recording Escape -
Move to next test element [Fqp = —_—
Restore default

Recording Settings for time gap between Images

0 Preparing in advance stabilizes and minimizes the time gap between the
images. However, the preparation will consume more memory during a
recording.

Disabling it entirely will result in gap times heavily dependent on the
computer's speed.

A value between 1and 3 should be sufficient in most cases. Default is 1.

[¥] Prepare images in advance | 1 || images)

l OK | | Cancel I

Tobii Studio initiates the stimulus presentation by sending a command to the computer’s graphics card to
write the stimulus data to its memory. The speed at which the stimulus is written on the graphics card is
affected by different factors, such as: the type and size of the stimulus; the computer's processor usage
and speed; the RAM allocated to this command; and the graphics card speed and available memory.
Once this process is completed, the stimulus is sent to the monitor via a VGA or DVI connector. The
Recording Settings for time gap between Images feature allows you to select whether you want to preload
a certain number of images before initiating the image presentation. Preparing the images in advance
shortens the gap between the presentation of the different images and keeps that gap constant. However,
preloading the images might introduce a short delay at the start of the stimulus presentation, as it requires
more memory to process several images. One or three images should be sufficient to ensure a smooth
presentation.

To set the number of images you want to preload:

1. Select the Prepare images in advance check box.
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2. Type the number of images you wish to preload in the field.

Disabling this feature (clearing the check box) makes the time gap between the different images heavily
dependent on computer performance and resources allocated to Tobii Studio during image presentation.

11.2.6 Miscellaneous settings

Some dialog boxes in Tobii Studio provide the option “Don’t show this again.“ When selected, the specific
dialog box will not appear in future similar operations. Clicking the Show all warning and instruction dialog
boxes button removes the check marks from all dialog boxes in which the “Don’t show this again” option
was selected.

r
Global Settings

Screen and Video Capture | Eye Tracker I Calibration | Fixation Filtters l Recording | Miscelaneous

Waming Diglogs

i It iz possible to disable some waming and instruction dialogs by checking a
‘Don't show this again’ checkbox. Pushing the button below will show all these
dialogs again.

I Show all waming and instruction dialogs I

Live viewer and track status windows

a When the live viewer is dragged to a secondary screen the position of the
window i saved to the application settings. Pressing the button below
discards this setting so that a window that has been "lost” on the secondary
screen can be recovered.

Pressing this button will reset the position of the user cam and track status
window as well.

Forget live viewer window posttion

[ ok ]|Cancel];

By default, the live viewer and track status window will be displayed at the last location (secondary or
primary screen) where they were active. If their previous location was on a secondary screen which is no
longer connected, they will not be shown on the primary screen. By clicking Forget live viewer window
position, they will be shown on the primary screen again.
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12 Tobii Studio media limitations

Below is a list of the maximum number of media files, the amount of recordings, and the duration of media
presentation that can be used in a test (Tobii Studio 2.1.13).

1280 x 1024 pixels screen/image resolution

200 images, each image presented for 5 seconds > maximum 120 recordings
e 4 images, each image presented for 5 seconds > maximum 1200 recordings
PDF, 200 MB, 20 minutes recording >100 recordings

e 40 movies that are 20 seconds long > maximum 40 recordings

e 4 movies, 20 seconds long > maximum 250 recordings
1920 x 1200 pixels screen/image resolution:

e 200 images, each image presented for 5 seconds > maximum 120 recordings
e 4 images, each image presented for 5 seconds > maximum 1200 recordings
e PDF, 200 MB, 20 minutes recording >100 recordings

Note: The limitations are only valid for tests run on a computer fulfilling the minimum requirements of the
Tobii Studio system recommendations (download the system recommendations document from
www.tobii.com).
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13 Tobii Studio critical timing information

Tobii Studio computing operations are subject to the operating system allocation of memory and
processor resources. As a consequence, time offsets may occur when recording an eye tracking session.
These offsets may vary according to the eye tracker display hardware (Table 4), the type of computer used
in the test (laptop vs. desktop, processor speed, RAM, graphics card), the video capture devices (capture
cards and cameras), third-party software installed and running on the computer, and the type of stimuli
and stimuli format used in the test (image, video, codecs).

lay timing information (TFT screen & controller)
Eye Tracker Native resolution (pixels) Controller refresh rate *TFT Response time
(Hz) (ms)
1280x1024 60-75 5-25
1280x 1024 60-75 5-16
1920%1200 60 16

*These values represent typical values for a full transition of a pixel from black-white-black.

Tests show that when using Tobii Studio with Tobii recommended hardware configurations and devices,
that these offsets can be maintained at a low value. Tables 5a and 5b summarize the different
configurations of computer hardware and stimulus that have been used to test the stimulus display timing
offset. These tests measure the offset between the Tobii Studio recording timestamps and the stimulus
display on a screen. All setups show that the offset between Tobii Studio timestamps and image or video
display is below 50 ms.

Table 5a. Test results for the offset of the start time of the stimulus display (tests were performed

with the stimulus size set to the eye tracker native screen resolution and using a Dell Precision
T5400 desktop computer) — type of stimulus (number, format, codec ) & Windows version

Format Codec Eye tracker Windows OS Offset (ms),
meanzs.d.
Single image JPEG = T120 XP 20+6
BMP - T120 XP 17+5
JPEG - T60 Vista Classic*** 43+£6*
JPEG - T60 XL XP 337
4 images JPEG + BMP - T120 XP 1815
sequence
Single video AVI Techsmith T120 XP 28+6
AVI dviX T120 XP 3215
AVI MV1 T120 XP 3214
AVI XviD T120 XP 315
AVI Techsmith T120 Vista Classic*™** 2117
AVI MV1 T120 Vista Classic*™* 18+5
AVI XviD T60 XP 20+4*
AVI XviD T60XL Vista Classic*** 36+£7*
3 videos sequence AVI Techsmith, T120 XP 315
MV1, divX

*This test was performed using Dell Precision M6300 laptop computer.
** This test was performed using Dell Precision M6400 laptop computer.
*** Windows Vista appearance settings optimized for better performance
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Display =~ Card* Computer Eye tracker Windows Offset (ms),

connector 0oSs meanzs.d.
DVI Nvidia T5400 T120 XP 19+5
DVI ATI T5400 T120 XP 1515
VGA Nvidia M6300 T60 XP 437
DVI Nvidia M6300 T60 XP 39+4
DVI Nvidia M6400 T60 Vista 4316
Classic*™
DVI Nvidia T5400 T120 XP 2545
DVI ATI T5400 T120 XP 30%5
VGA Nvidia M6300 T60 XP 3317
DVI Nvidia M6300 T60 XP 359

*Graphics card: Nvidia — NVidia Quadro FX570 256MB (T5400), NVIDIA Quadro FX 1600M 256MB
(M6300), NVIDIA Quadro FX 2700M Graphics with 512MB (M6400). ATl — ATI FireGL V3300 128MB
** Windows Vista appearance settings optimized for better performance

In addition to the stimuli display offsets, you can also encounter video and sound capture offsets that are
caused by the latency between image recording or capture (e.g. at image sensor exposure when using a
camera) and the Tobii Studio timestamps.

13.1 Recommendations

When designing an experiment, it is always good practice to test both experimental procedure as well as
the equipment you will be using to perform the tests. If you are conducting eye tracking experiments that
require high timing precision, we strongly recommend testing your eye tracking setup with the stimuli you
will be presenting, as well as conducting a pilot test to assess the quality of the data.

Tobii Studio timing offsets can be reduced by following these recommendations:

e  Optimize your computer hardware by using Tobii recommend components. For an overview of the
configurations tested by Tobii Technology, see Table 6 on the next page. For a more detailed list
of Tobii Eye Tracking Recommended components see the system recommendations for Tobii
Studio and TX-series Eye Trackers.

e The computer running Tobii Studio should have the least number of processes running in the
background. This means that you should disable or uninstall any unnecessary programs that might
be running in the background (anti-virus software, firewall software, anti-spyware software, Skype
or other chat/communication programs). Ideally, use the computer only to run Tobii Studio tests
and analysis.

¢ |t may help to disable or disconnect Bluetooth, WLAN/Wifi, and network connectors and to
remove CDs or DVDs from disk drives.

e Use a direct connection between your computer and Tobii Eye Trackers. For more information on
how to connect the computer and Tobii Eye Trackers, see the section entitled “Connecting Tobii
Eye Tracker” in your eye tracker user manual.

e Use images and movies as stimuli using the recommended formats and codecs (see Table 7
below).

e Disable Live Viewer, User Sound, and User Image (from the user camera).

e Don't run your study at excessive screen resolutions. Choose something reasonable for your
purpose. Higher resolutions take up precious video RAM and increase the time for clearing the
frame buffer, drawing your stimulus, and for post-processing operations.

e  Optimize Windows 7, Vista or XP for better performance. For more information visit:
http://windows.microsoft.com/en-us/windows-vista/Optimize-Windows-Vista-for-better-
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performance#section 6 or
http://www.microsoft.com/windowsxp/using/setup/maintain/improveperf.mspx.

e Make sure that the energy saving options of your computer do not slow down the processor and
other subsystems to save power or battery life. This is especially important for laptops running on
battery power.

¢ Running two displays simultaneously requires more video RAM and processor resources from
your graphics card, plus some additional management overhead in the graphics driver. This can
cause lower graphics performance and therefore lead to missed stimulus onsets when running
complex stimuli on high resolution, high refresh rate displays, especially when using older mobile
graphics chips with a low amount of local video RAM.

o Test the timing of your setup by following the test procedures described in Tobii Studio
Timing Testing Guidelines. Contact Tobii Support or your sales representative if you wish to
receive a copy of the document.

Table 6. Hardware recommended configurations (includes operating system and Studio

versions)

Computers CPU RAM  Video Graphic Operating  Tobii Studio
RAM card System versions
Laptop
Dell Precision Core 2Duo, 2GB 256 MB NVIDIA Windows XP 1.6 and later
M6300 2.4GHz Quadro FX  Professional
1600M SP3
Dell Precision Core 2Duo, 4GB 512MB NVIDIA Windows 1.6 and later
M6400 2.67GHz Quadro FX Vista
2700M Business
SP2,
Classic view

Desktop

| Desktop . |
Dell Precision Core 2Duo, 4GB 256 MB NVIDIA Windows XP 1.6 and later
T5400 2.5GHz Quadro Professional
FX570 SP3
Dell Precision Core 2Duo, 4GB 128MB  ATIFireGL  Windows XP 1.6 and later
T5400 2.5GHz V3300 Professional
SP3

Table 7. Recommended stimulus

ST Format Codec Size Frame rate
m JPEG, BMP - 1280x1024; 1920x1200 -
(T60 XL)
- AVI Techsmith1, dviX, MV1, 1280x1024; 1920x1200 maximum 25
XviD (T60 XL) fps

Detailed documentation on Tobii Studio timing of stimulus display as well as Tobii Eye Trackers sample
timing information is available upon request. Contact Tobii Support or your sales representative in your
area to obtain a copy of Timing Guide for Tobii Eye Trackers and the eye tracking software whitepaper.
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