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INTRODUCTION

SennslLab is a human behavior research application for study design and data collection, with
several sensor modalities seamlessly synchronized. It supports the entire workflow of your

project, from the experimental methodology setup to data collection and export. The typical
workflow is as follows:

1. Create a new study in SennsLab, which includes a set of hardware devices (for example,
biosignals, EEG, eye tracking, mouse position), and optionally behavior recording logs such
as the screenshot or the webcam. Data recording can be done in conjunction with visual
stimuli presentation.

2. Once the study has been defined you can go to the next step: recording participant data.
Participant data and logs are recorded simultaneously and synchronized to optional stimuli
presentation. Data can be exported from SennsLab for 3 party analysis. Alternately, with
the proper plugins, data from each participant recorded can be uploaded to the SennsCloud
service for specific analysis of biometric, attention and position data. Analyzed data can be
downloaded for visualization in SennsMetrics.
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1. INSTALLATION
1.1 INSTALLATION OF THE SOFTWARE

Perform the following steps to install the SennslLab application:

1. Execute the provided installation file sennslab_installer.exe and select the
language for the installation.

Select Setup Language X

m Select the language to use during the installation:

‘Bpaﬁol v |

o

Screen 1: Language selection

2. The following window shows the end-user license agreement for use of the
program. To continue, select 'l accept the agreement"’ and click next.

. Setup - SennsMetrics version 2.0 = X

License Agreement
Please read the following important information before continuing.

Please read the following License Agreement. You must accept the terms of this
before ing with the

|TERMS AND CONDITIONS OF THE SOFTWARE LICENSE (EULA)

1.1 Definitions

a. "Annual Licence” shall mean a Licence that is purchased by means of a one-off
payment and remains valid for a year, beginning on the date Bitbrain sends the
download link to the Client/User.

b. "Client” shall mean any natural or legal person that purchases the Products or
Services pursuant to thelr professional or business-related activities.

ic. "Cloud Software” refers to the current version of the data-analysis software that is
stored in the doud and licensed to the User. Via the Internet, the User can send the
dataobtained from the Local Software to the Cloud Software in order to obtain a
Result.

(®)1 accept the agreement
(1 do not accept the agreement

Next > Cancel

Screen 2: License agreement

3. The default installation path is "c:\ulab". This can be modified through the
"Browse" button. Once the path is set, click "Next".

8 Setup - SennsLab

Select Destination Location
Where should SennsLab be installed?

Setup will install SennsLab into the following folder.

To continue, dick Next. If you would lie to select a different folder, dick Browse.

| | Browse...

At least 505,7 MB of free disk space is required.

| <pack [ nmext> | | cancel

Screen 3: Select installation location
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4. Review the options you selected and click "Install".

® Setup - Sennslab - x
Ready to Install
Setup is now ready to begin instaling SennsLab on your computer.

Click Install to continue with the installation, or dick Back if you want to review or
change any settings.

Destination location:
cHulab

Start Menu folder:
SennsLab

| <gac F st ] | cancel

Screen 4: Installation settings and confirmation

5. Please wait while the program is installed.

8 Setup - SennsLab - X
Installing
Please wait while Setup installs SennsLab on your computer.
Extracting files...
c:\ulab\bin\Qtsxml.di

Screen 5: Installation in progress

6. Once the SennsLab installation is complete, click "Finish" and the process will end.

# Setup - SennsLab -

Completing the SennsLab
Setup Wizard

Setup has finished installing SennsLab on your computer.
The application may be launched by selecting the installed

shorteuts.

Click Finish to exit Setup.

Screen 6: Installation complete
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1.2 UNINSTALLING THE SOFTWARE

To uninstall SennsLab from the computer:

1. Access the installation folder (by default, “c:\ulab”) and double click on the
executable file “unins000.exe”.

2. Toremove the program, click "Yes" in the pop-up message. The uninstallation will
be carried out automatically.

3. Tofinish the process, click on the "Accept” button. SennsLab has been removed.

SennsLab Uninstall >

o SennslLab was successfully removed from your computer,

Aceptar

Screen 7: Uninstallation complete

IMPORTANT: When uninstalling SennsLab, the data related to previously designed studies and
participants created on that computer is not deleted.

1.3 INSTRUCTIONS FOR CUSTOMER SUPPORT

If you have questions, contact us through support@bitbrain.com. Send an email to this
address in the following format:

Subject: [BITBRAIN support] Subject + Company name.
Example: [BITBRAIN support] Design study ad TV - BBI research.

Body: Describe the question or need in question.
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2. SCREENS
2.1 MAIN SCREEN

The primary software options will be displayed on the main screen. These features are
organized into three sections: ‘Design’, ‘Launch’ and ‘Analyze’.

Follow these steps from left to right to navigate the complete workflow.

Senns|ac
by Bitbrain

1] () Q

Design Launch Analyze
Create and manage studies aunc:hdﬁhlguz‘ir::;.l &5 0f preview Data ‘."leh.’da'\:.;:)gllj uploaded fo
Create study Launch study Data management

Manage studies Launch demo

Edit participants

Licensed to: Bitbrain

Screen 8: Main Screen

Design: creates studies using different templates, manages already-created studies and the
participant database.

Launch: executes studies and dry-run demos.
Analyze: manages data, including data export and uploading for analysis by SennsCloud.
The Configuration dialog is available in the £ button located in the left-bottom corner. In

this section you can find license activation/deactivation, general and advanced configuration
options.
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2.1.1 License activation and deactivation:

To activate your license and start using SennsLab, click on the button £

@ X
+ License | Configuration I Advanced
License Type here the license numbe
Device name Type here the device name

resfreshing
- output: Refresh action ok

Expiration date: 2026-01-01 00:00:00 Deactivate

Screen 9: License set up
License:
- License: enter the code provided in the activation email.

- Device name: type a device name to identify this computer.

Press “Activate” to initiate the use of the license. The license does not allow activation on
more than one computer at a time.

If you wish to switch SennsLab to another computer, you must deactivate the license first on
the first computer by clicking “Deactivate” in the "License” menu. (Screen 9)
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2.1.2 Configuration

In this screen, the Wi-Fi connection and general configuration parameters can be set. For
example, the country and region where the SennslLab software is geographically located can
be assigned as a default when designing a study. This information is necessary if you want to
obtain geographic benchmarking in the future. The available sensor list is displayed on this
screen. Individual sensors can be added or removed from here. This can also be done
elsewhere in SennsLab.

For details, please see annex 2 "Devices Configuration”.

@ X
v License I Configuration ./ Advanced
Country Spain v
Regicn Aragon A4
Wi-Fi connection None v
Sensors available Add sensor €
D Name

TPNA1-030109629684 eve tracker Q0 -

1y EBTUWT-AARODR intrack Q0

W BETEI2A88015 diadem (] - Y]

2, BBTBIOAAB003 biosensing (] Y1)

oo 192168.71.50 bitbrain Q0

W@ ssTFERAAB009 ring Q00

4 BITVRC-AABIDT immersive 00 -

Screen 10: Configuration menu

10
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2.1.3 Advanced

In this section the default format can be defined for raw data export. For more details, see
annex 6 "Researchers Guide".

X
v License | Configuration | Advanced

Select the exporting data method
Q Export raw data with timestamps
O Export raw data aligned to a common starting point (t0)

® Export raw data aligned to a commen starting point (t0) and also resampled to device nominal sampling rate

Screen 11: Advanced menu - Export data options

11
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2.2 DESIGN

In this section, new studies can be created, existing studies managed, and the participant
database administered.

2.2.1 Create a new study

Select the option “Create study”. A window will open with a list of available study templates.
These are defined experimental protocols that will help you to design your study. In the top

section, you will find the different possible categories. The bottom section shows the
available templates for the selected category.

Create study
Select template

® Standard O Inlab O Implicit Response O Implicit Response Online O Custom

Passive Image Active Image Passive Audiovisual Active Audiovisual
Free Task
Study hame Type here the study name
Cancel

Screen 12: Select template

1. Select template: determine the appropriate template for the study. Each template defines
the kind of stimuli that will be used and the calibration required by the experiment protocol.
For more information on the configuration of each template, please visit section 2.2.4.

1.1 Standard Templates: There are experimental protocols designed to measure based on the
stimuli that will be used in the study, and the behavior requested from the participant. These

templates are designed for experiments using emotional/cognitive analysis in SennsMetrics
and will incorporate appropriate calibration steps.

1. Passive Image: allows the evaluation of static images, when no action is requested
from the participant.

2. Active Image: allows the evaluation of static images when the participant is
requested to perform certain tasks, such as searching for an item in a photo of a

brand shelf or answering questions about the content. Active image tasks can have
a fixed or variable duration.

3. Passive Audiovisual: allows the evaluation of videos, when no action is requested
from the participant.

12



4. Active Audiovisual: allows the evaluation of videos when the participant is
requested to perform certain tasks.

5. Free task: allows the evaluation of any kind of tasks performed by the participant
(for example a PC-based task such as using an application or website, or an
interactive task such as food tasting or walking around). Free tasks can have a fixed
or variable duration.

1.2 In Lab Templates: these are templates for designing specific studies that will be run in
laboratory settings. These templates are also designed for emotional/cognitive analysis in
SennsMetrics and include appropriate calibration steps.

1. Audiovisual recording: allows the recording of an interview with the participant while
the emotional response is being monitored.

2. Focus group: allows the recording of a focus group while the emotional responses
of multiple participants are being monitored.

3. Ux App on PC: allows the evaluation of user experience while the participant is using
a PC-based application.

4. Ux Web on PC: allows the evaluation of user experience while the participant is
browsing a website.

5. Ux Web on Mobile: allows the evaluation of user experience while the participant is
using an application or a website on a mobile device. For more details, see Annex 8
"Mobile Setup".

The following templates will only show if the user has purchased an Implicit Response Test
Module License.

1.4 Implicit Response Templates: These are templates for designing in-lab studies related to
the subconscious association between two concepts.

1. Implicit association test (IAT): measures the implicit association of a series of
attributes with two concepts. (Brands, cultural, sociological aspects)

2. Semantic priming (SP): measures the implicit association between a series of
attributes (text) and two brands / products.

3. Visual priming (VP): measures the implicit association between a series of attributes
(image) and two brands / products.

1.5 Online implicit response templates: These templates are used to design studies related to
the subconscious association between two concepts, but they are executed online via a
website. The templates feature the same experiments as in the previous section (IAT, SP, VP).
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1.6 Custom templates:

1. Custom study: this template allows the creation of a study that is completely
controlled and customized by the researcher. Any stimulus and task can be added
(Audiovisual, images and free tasks). This is the default template for researchers
planning to use 3 party analysis tools. However:

e The software does not apply any procedural additions to the design. No
automatic emotional/cognitive calibration is included.

e This template is not compatible either with SennsCloud nor with
SennsMetrics analysis software.

e Custom studies only produce raw data output. The raw data format full
explanation is included in Annex 6 “Researchers Guide”.

2. Study Name: Add a study name (no spaces nor special characters allowed. Use a maximum
of 40 characters). Follow the instructions in section 2.2.4 to continue the study setup.

2.2.2 Manage studies

(@ Select study to edit b4
0Ongoing studies Add new study @

Modified Name ¢ [ 3 oo 9 [22) Status

2023-07-06 data_set_custom1_v72 1 1 YES NO NO 2 Running @0 ~
B cozo7os irt_priming_v72 0 0 NO NO NO 3 Running 0
20230705 iat_online_v72 0 ] NO NO NO 0 Defined 00
2023-07-05 data_set interview v72 1 1 NO NO NO 2 Running 0
20230704 testing uxmabile_v1_v72 1 1 YES NO NO 2 Running 0
= | 2023-06-30 testing_uxapppo_v1_v72 1 1 YES NO NO 2 Running @0
2023-06-29 uxwebpc_2_v72 1 1 YES NO NO 2 Running @0
2023-06-22 combined_g3_v72 1 1 NO YES NO 3 Running @0
20230621 combined_g2 v72 1 1 NO YES NO 4 Running 0
B 200516 testtest 0 0 NO NO NO 0 In design Q20 .

Screen 13: Popup window with previously created

14
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On this screen (screen 13), a general view with a brief description of each previously created
study is shown. The studies can be ordered by clicking on the title of each column:

Blue icon referring to the type of template used

Modified: indicates the last date the study was modified.

Name of the study

° w Number of biosensor devices recorded.

° ' Number of EEG devices recorded.

Screen based eye tracking device.

° TUT Mobile eye tracking device.

9 Indoor human tracking device.

. @ Number of study sessions executed.

Status: Current status of the study according to the following:

- Indesign: The study is not yet completely set up.

- Defined: All parameters have been completed and the study is ready to run the
first time.

- Running: At least one study session has already been run.

- Submitted: Registered data has been uploaded for analysis (only included for retro
compatibility, current version does not require this designation.)

At the end of the row, three buttons are presented with the following functionalities:

o Open and edit study.
e View the settings of the study.
@ Delete the study.

At the bottom section of this screen, the following buttons are enabled: "Export", "Import" and
“Duplicate”. The "Duplicate” feature makes a copy of a study with a different name, with all
settings copied (but not recorded data). After duplicating, the new study will be available in the
Manage Studies list and it can then be modified or executed. This option is especially useful to
reuse a study setup for a new experiment.

Next, we will address the export and import features.

15
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1. Exporting and Importing studies:

These features are normally used when there is more than one recording station and the
experiment must be copied between them. If you only have one license for SennsLab,
consider skipping ahead to section 2.2.3. There are two different ways to share study
definitions in more than one PC. The first is using the Bitbrain Cloud Service, and the second is
using a zip file.

1.1 Exporting and importing studies using the Bitbrain Cloud Service

The study is created on a computer (named “primary station”), and then exported using the
Cloud Service option. Next, this study can be imported on a second computer (named
“secondary station”). After importing, the study will be available in the Manage studies list.

The Cloud Service will keep the study settings synchronized in both PCs. In this case, data
collected from both computers (primary and secondary) will be analyzed together (asin a
single station study) in SennsMetrics.

"Exporting”: In this option, all the information relevant to study settings is uploaded. After this,
the study definition will be able to be downloaded it in a different recording station (a second
Sennslab license is required).

Export study definition X

Select the exporting action scope
& Upload study definition to the cloud

O Export study definition to zip file in local file system

cancel @TED

Screen 14: Export study definition

"Importing"; In this option, any study definition can be imported if it was previously exported
from another computer (master station). A list with all the exported studies is shown. You can
import any study directly from the cloud or @ update any study that was previously
imported o .

Import study definition s

Select the source for importing
® Import study definition from the cloud
O Import study definition from local zip file

Cancel Ok
Screen 15: Import study definition

16



(@ Select study to import X
Studies from Cloud ©
Id Name Definitions Status Uploading Status @

1 ip open upload-notified 0 o @ ~

2 11 open uplead-notified 0 e @

3 t1_version_1 open uplead-notified 0 e @

4 2.2 open upload-notified 0 9 @

5 121 open upload-notified 0 9 @

6 13 open upload-notified 0 9 @

7 4 open upload-notified 0 e @

8 i5 open upload-notified 0 o @

9 6 open upload-notified 0 e @

10 16_ethernet open upload-notified 0 e @ >

[ close

Screen 16: Import studies from Cloud

“Keep them synchronized”: Keep in mind that on the “secondary station” any imported study
can be inspected but not modified. Only the primary station can modify a shared study. After
any modification, update the second station to apply the changes.

An imported study can be executed as far as its design has been locked on the master station.
The study design is automatically locked when a participant is recorded. In addition, the study
design can optionally be locked when the study is exported. Please note that after the study
design is locked it cannot be modified.

1.2 Exporting and importing studies using a “zip” file
There is a second way to share the study setup between more than one PC, using a “zip” file.
To do this follow these steps:

e Export study definition to a “zip” file located in the file system, then copy the file from the
path C:\SennslabZipFiles\Studies on to the second station.

e Import the study using the option “Import study definition from local zip file”. After that,
the new study will be available in the "Manage studies’ list and can be modified or
executed.

By using this procedure, data collected on each computer will be considered as two different
studies, and they will not be analyzed together in SennsMetrics.

17
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2.2 .3 Edit participants

The participant database can be managed here. Participants can be added, edited or deleted.

1. Add a participant to the database: click the "Add new participant” button and fill in the
demographic data”.

SennslLab
by Bitbrain
Participants Database

Participants list Add new participant. @ Participant card Participant studies Add new study @

(] Name Surnam (*)1D {numeric) Modified Name

1 a 90 Name

2 eo Surmame

3 oo

Phane number
Email

8irth Year

Sex

8irth Country

Residence ©

Marital

Screen 17: Participant database management screen

Add new participant X
Participant card
(%) ID (numeric)
Name:
Surname
Secend surname

Phone number

Email

Birth Year v

Sex Female O Male O NAO

Birth Country v
Residence Country ~
Marital Status N
Educational Attainment ~ o
Employment Status B : )
Social Grade - @

Screen 18: New participant popup

Note™ The fields marked with a (*) are mandatory in order to save a participant in the database.

2. View the information of a participant already included in the database: Check the
demographic data and the studies with which the participant has been associated.

18
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3. Modify the information for a participant already included in the database: to modify the
demographic data click on the button of the corresponding participant.

4. Delete a participant from the database: click on the button ) of the corresponding
participant. If a recording has already been run with this participant included, it will not be
possible to delete them from the database.

Participant studies Add new study @
Modified Name
[ ] 2020-02-13 testl [w)
B 20200213 test2 (]
5. Associate a Screen 19; Pop-up window to associate a study with a participant study with a

participant: click on the “Add new study” button in the “Participant studies” section and click on
the link.

6. Dissociate a study from a participant: click on the bin study icon to dissociate. If a recording
has already been run with a participant, it will not be possible to delete them from the study.

2.2.4 Study edit screen

This section will allow the study configuration. The experimental information is organized into
different tabs. Each tab includes an icon to indicate its state. The state may be:

.~ state correct, it means that the tab has been filled appropriately. > state wrong, it
means that some fields have not been defined yet in this tab. In this case, you could go to the
tab header and a tooltip will be shown. pointing out the sections to be completed. | state
optional, it means that the tab has not been completely filled in, but it is not -
mandatory information.

A study will be available to be launched if all its tabs have the correct or optional state. If any
tab has the wrong state (X), the study status will be held “In Design” until completed.
SennsLab has several pre-designed templates based on different experimental protocols. Only
tabs that are significant to the selected template will be displayed. In this section, we will show

19



how to use the tabs that are common for all templates. In the following section, we will
address template-specific tabs.

1. Tab: Data. On this tab, general information about the study can be filled in. This information
includes some general aspects of the study as well as the characteristics of the study
execution. This information will be displayed on SennsMetrics together with the results. We
recommend filling in all the information in order to help us gather data to improve
benchmarking on market research studies. Data will be used to improve our algorithms and
the analytical abilities of the software, and will include future functionalities.

2. Tab: Sensors. On this tab, you can select the sensing devices that will be used for the

a - o
Sennsl| zb
by Bichrain

Edit Study w

| Data X Malerials X Sensors  ~ EECLayoul v Bshavioral sensors Farlcipanls -~ Segmentalion  w  Third parly sync

Objectives

Screen 20 Data Tab

recording. Devices are classified into four different categories: biosensing,

Screen 21: Sensors tab

electroencephalogram (EEG) or eye-tracking. The specific instrumentation can be selected
from each list.

2.1 Biosensing: Configure any biosensor device you will record in this experiment. The
available biosensors are:

e Ring

e Biosensors

20



2.2 EEG: Configure any EEG system you will record in this experiment. The available EEG
systems are:

e Diadem WIFI

e Diadem

o Air

e Immersive

e Hero

e Versatile EEG 08
e Versatile EEG 16
e Versatile EEG 32
e Versatile EEG 64
e Versatile Kids

2.3 Eye Tracker: Configure any eye tracker system you will record in this experiment. Select
between the following devices:

e Tobii Pro Screen-Based Eye Tracker
- Tobii Pro Nano
- Tobii Pro Spark
- Tobii Pro Fusion

- Tobii Pro Spectrum*

*Please check with our support team

e Tobii Pro Glasses
- Tobii Pro Glasses 2

- Tobii Pro Glasses 3

Below the sensor selection menu the number of devices used in the experiment can be
specified. In addition, you can optionally set up recording to SD card.
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el Biosensing
A Select device

@ None [¢]
@ Ring [O]
& Versatil Bio (@]

Number: 1 R Record on SD Card: @D

Note: Only use 8G SD cards Class 10 or more. Recommended Kingston 8GB (UHS-I 1, Class 10)

Screen 22: Record on SD Card on the selected device

3. Tab: EEG Layout.

On this tab you can view the EEG sensors layout, in case of any EEG device is selected in
Sensors tab.

SennslLab
by Bt

Edit Study  frocstudy

2%, T
@
0o %®0goe®® o
*®cpe@o®® :
0©O;©;©0©o .
o e@0®eog, © -
0°® °
C?:f’e@o
§©©O§

oeCeO0000000

) o

Screen 23: EEG sensors layout tab

In addition, for any versatile EEG device the sensors layout could be customized. But, the
SennsCloud service is available only for the default EEG layout.

4. Tab: Behavioral Sensors.

22



On this tab, behavioral sensors such as webcams and microphones can be defined, along with
relevant settings. The options that will appear on this tab will depend on the template
selected.

The behavioral sensors available are:

e Record mouse position
e Capture screen
e Capture webcam

e Capture microphone

N
Sennslab
by Bitin

Edit Study sty

Dalz X Tasks X Sensos v ZEGlayeul o Behavioralsensors | Parliopanls v Segmentalion v Thidparly syne

Screen 24: Behavioral sensors tab

In addition, some advanced settings are available:

e Task finished by key pressed: Define the key that will be used to finish tasks.

Finish task by key pressed @ Key F1 v

e Insert online markers by key pressed: Define the key that will be used by the
researcher to mark events during the study execution. These markers could be
visualized in SennsMetrics.

Insert online markers by key pressed @ Key  Space v

e Open set up mobile (UxMobile): Define the mobile position, which is required for Ux
studies on mobile devices.

23
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e Chrome path (UxWebOnPc): Define the path where the Chrome browser is installed,
which is required for Ux Web studies on Pc.

Setup behavioral sensors before participant recording

If a behavioral sensor is selected, a popup screen will appear when starting a recording. This
screen will display options to configure the recording.

A checkbox is displayed that allows you to enable or disable each item. The drop-down list
shows all the devices that are available:

Screen: In case there is a secondary screen connected to the recording laptop, you must
choose which screen to record (primary or secondary, as defined in Windows).

Webcam: Select the device for webcam recording. The webcam must be installed properly in
Windows. Not all the cameras are compatible with SennsLab. Some compatible models are:

- Logitech Webcam BCC950
- Logitech Webcam C505

- Logitech Webcam C930e

When the system is running on a laptop, and an external webcam will be used to record the
participant experience, then disable the internal laptop webcam before starting the experiment
to ensure the “InputDevice” webcam is the only one available for recording.

(@ Input devices X
Screen v
Webcam (@] Input Device:  Webcam G170 v
Microphone @D Input Device:  Default Input Device v

Refresh Back m

Screen 25: Input devices popup

Microphone: audio is recorded with the microphone that is defined as the default in Windows.

If you connect a device while viewing this screen, click "Refresh” to display the newly
connected microphone in the drop-down list.

IMPORTANT: if the study includes a webcam, screen recording, or microphone devices, we
recommend running a single participant recording as a test to verify that all components are
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working properly, before running the study participants

5. Tab: Participants.

On the participants tab, existing participants from the database can be added to the study

(see section 2.2.3 “Edit participants”) and new participants can be defined (see section 2.2.3
Section 1).

If the participant has already been created previously, clickon (3) to add them to the study.
Otherwise, click on the "Add new participant” button @ to create a new participant. To
remove a participant from the assigned list just selecting him and then clicking on @ .

Sennsl:b
by Bittrain
Edit Study  rroestuay

v Participants v Segmentation .+ Third-party sync

be included In the stu the study

st rew prteene. Q@) Participants assigned

uuuuuu

Screen 26: Participants tab
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6. Tab: Segmentation. SennsLab allows filtering of results according to pre-defined
demographic categories (gender, marital status, etc) or by new segmentation variables
defined here.

Segmentation variables can be defined during the design phase or after recording in
SennsMetrics. In order to use the segmentation option, mark the “Use segmentation” check

box.

Sennslat
by Bithrain

Edit Study  freestudy

Data X Tasks X Sensors v CTGlayout  ~ Behavioralsensors v Parficipants v Segmentation |~ Thirdparty sync

Usa segmentstion ® Mot use segmentation ©

‘Segmentation Varlables Addvorisbie @) Selected Varlables
Hame

Barital Stete

£

Screen 27: Segmentation tab

Selected variables

To select the segmentation criteria, click on the variable of interest and click on. @ To
eliminate a variable of your study, click on @ .

Note: The maximum number of segmentation variables that can be included in a study design is 45.
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1. Standard segmentation variables

We called “standard segmentation variables” to segmentation based on demographic values.

Use segmentation ®  Not use segmentation O

Segmentation Variables Add variable @

Name

Birth Year

Sex

Birth Country
Residence Country
Marital Status
Fducational Attainment
Employment Status

Social Grade

Screen 28: Activate segmentation - Standard segmentation variables

When Q selecting the segmentation variable, define all possible values for it by clicking on
the edit button.

@ Edit segmentaticn wariable X
Name
add segment @@

Segments

@ nNumber of segments required: min 2 - max 10

cancel  (JEID

Screen 29: Edit segmentation variable

Note: There is a minimum of 2 and a maximum of 10 values for each segmentation variable.
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Birth date variable

Segmentation based on age could be defined by just clicking on 0 next to Birth Year
variable. To edit the segments, click "Add segment".

A new window will appear. Insert the name of the segment and define the age intervals. Save
the new segment and the rest of the changes made by clicking on “Save”

Age between n ; And 20

Born between 2001 And 2010

Screen 30: Edit birth date segmentation variable

Sex variable

Segmentation based on gender can be defined by clicking on ° next to Sex variable. By
default, some segments have been included. You can accept them (click on Save) or modify.
In any case, click on “Save” to complete the configuration.

Edit segmentation variable X
Name
Add segment
Segments
Female Q0
Male 60
NA %0

@ Number of segments required: min 2 - max 10

cancel  QIETTED

Screen 31: Edit sex segmentation variable
The rest of the standard segmentation variables

Variables as Residence Country, Birth Country, Marital Status, Educational Attainment,
Employment Status, and Social Grade all operate the same way. Clicking on 0 , each will

open the edit screen. By clicking on "Add Segment", you can define the segment and the items
that define it.
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2. Create new segmentation variables

Click on the "Add Variable" button, located next to "Segmentation Variables".

Segmentation Variables Add variable @
Name
Sex []
Birth Country (]
Residence Country Q

Screen 32: Add new segmentation variables

Define the variable name and assign the segments using the "Add Segments" button, then
click "Save". Then the new variable must be selected.

(B Create a new segmentation variable b3 ‘

Name

Add segment @

Segments

@ Number of segments required: min 2 - max 10

cancel QST

Screen 33: Create a new segmentation variable

3. Assign segmentation values to participants

There are two different ways to assign segmentation values to the participants:

Assign a value to a participant during the study design

To edit these values, go to the Participants Tab then click on “ in the list “Participants
assigned”.

Assign a value to a participant immediately before starting the study

Before the study is executed, you can edit and fill in the segmentation values for the
participant that is going to be recorded. Once the participant is created or selected from the
list, click on “ to define the values in the popup menu.
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Sennslab
by Ditbrain
Edit Study  nreestuey
! Data X Tasks X Semsors v FEGlayout v Behavioral sensors v Participarts v Segmentation / Third-party syne
Use TCR/IP synchronization protocol ® Not use TCP/IP synchronization protocol =]
Caonfigure third-party synchronization pretocol
Connection Type  Server - Serverlp  lczihost Port 550
Input Messages
fist o skmeszae e @ [ —— > »
Recaie top/in event messages Finien tsk syrorrorizes
Clione #) -

Screen 34: Third-party sync tab

7. Tab: Synchronization.

During the execution of a study, SennsLab can be synchronized with third-party software. For

this, a communication protocol has been implemented that includes a set of input/output
messages that are sent through a TCP/IP network connection between SennsLab and the
third-party application.

Connection type:

SennsLab can be set as a server or client.

e If the TCP/IP connection is established as a server, only the communication port
should be specified. The connection will be established allowing the connection of
only one client device.

Information

Server waiting for client
Server Ip Address: 192.168.1.58 Port: 5560

Screen 35: Information Ip Server
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e Ifthe TCP/IP connection is established as a client, the communication port and the IP
address of the server to which it must connect must be specified. When the study is
launched, the connection will be established. The server must be running beforehand.

During the design phase, the input and / or output messages that will be received and / or sent
during the execution of the study are defined. Incoming messages are those messages that
the SennsLab software would receive through the TCP/IP connection with third-party
software. The “outgoing messages” refer to the messages that SennslLab sends by TCP/IP to
the third-party software.

Input Messages:

e Wait for "Ack” message before starting: When running a study, the software will not
start the first task until this message has been received. When that happens, an event
is generated and saved, which is then timestamped and exported with the data from
the EEG and biosignals.

e Start task synchronized with TCP/IP message: This message allows you to start
recording a task remotely, but the message is not saved to the file. Starting the task in
SennslLab through a third-party software signal does not disable the ability to start the
recording through SennslLab manually.

e Endtask synchronized with TCP/IP message: This message allows you to end the
recording of a task remotely, but this message is not saved to the file. Configuring
task completion in SennsLab through third-party software does not disable the ability
to end the recording through SennsLab manually.

e Receive events by TCP/IP messages: This message allows you to synchronize
Sennslab data with relevant events that occurred outside of it. You can associate a
different code for each event that you want to analyze. During the execution of a task
in SennslLab, when a message of this type is received, an event is generated that is
synchronized, saved to the data file, and exported later. In addition, SennsLab allows
real-time visualization of these trigger signals through the data window.
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Screen 36: Real time visualization

Output Message:

e Senda TCP/IP message synchronized with the start of the task: A message is sent
each time a task in a study begins.

e Senda TCP/IP message synchronized with the end of the task: A message is sent
every time a task in a study is completed.

For more details about the format of these messages see Annex 5 “Synchronization message
format”
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8. Specific settings according to the template selected

Tabs as: “Materials”, “Tasks” or “Stimuli” are specific for each template. Each one allows
importing different types of stimuli with specific settings.

Standard templates

1. Passive image template

This template is used to present stimuli (images) when no action is requested from the
participant. This template is typically used to evaluate banners, logos, brochures,
advertisements, etc.

Senns| at
o Bitbrai
Edit Study sty
! Data * Materials x Sensors v Behavioral sensors ! Participants v Segmentation % Third-party sync
Select the number of stimuli to show in the study and add them in the viewer on the right
Familiarization Viewer
Familiarization stimuli 4 Familiarization O Target ® Competing O  Category O
dd several @
Test —
Target stimuli 5 . .
. Bitbrain
2
Areas of Interest oo%o ° o ° o ° o ° o
Visualization order
Randomized @ Sequence O
Duration
Study duration 1340 [mmss]
Test duration 07:00 jmm:ss]
(Home # ) [ save ]

Screen 37: Materials Tab - Passive Image Template

Some important considerations when designing a passive image study:

e When SennsLab presents images, they will be resized to fit the size and resolution of
the presentation screen, while still maintaining the aspect ratio. If an image is too
small for the monitor size, it could appear pixelated. Consider pre-formating your
images into the proper resolution before using them.

e A specific image (name) can be included only once in a study.
e Accepted file formats are: *.jpg, *.jpeg, *.png, *.omp.

The duration of the study changes according to the number of images added in each stimuli
section.
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1.7 Choose the number of stimuli to be presented in each section:

. Familiarization: this is a set of images presented to adapt the participant to the test
context and the stimuli images that are going to be displayed. These images are not
analyzed. SennsLab, by default, will automatically include 4 nonspecific images for
familiarization purposes. The researcher can choose to include between 0 and 4
additional target-specific images.

e Assessment Categories:
- Target stimuli: Add between 1-30 target images for evaluation.

- Competing stimuli: (optional) Add 0-10 images from the competition for
evaluation in comparison with target stimuli.

- Category stimuli: (optional) Add 0-60 “noise” images that are primarily used in
order to disguise which images are the intended target of the study. These
images are not analyzed.

1.2 Choose whether or not the stimuli should be presented in random order. The
randomization is unique for each study session and all images imported in the previous step
are randomized. Alternately, choose “Sequence” to maintain precise control over the
presentation order for all participants.

1.3 Once the number of stimuli for each category has been selected, load the material in the
viewer on the right side. Select the category on the menu above and click on the 0 icon.
To view the loaded images, press the @ button. To delete an image press the @
button.

To add more than one image at the same time in the same category, select the option “Add
several”.
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Areas of interest (AOI)

AOI are specific regions of the static image that can be used to compare the data when
analyzing the results. The drawing of AOls will segment both eye tracking data as well as the
emotional data for comparison within an image, or between comparable areas of multiple
images. Emotional data is calculated according to attention “hit” on the AOI. AOI can be
created when setting up the study, or alternately when analyzing the data in SennsMetrics.

Senns| at
by Brbeain
Edit Study sty
! Data * Materials x Sensors v Behavioral sensors ! Participants v Segmentation % Third-party sync
Select the number of stimuli to show in the study and add them in the viewer on the right
Familiarization Viewer
Familiarization stimuli 4 Familiarization O Target ® Competing O  Category O
Add several @
Test
Target stimuli s __
Gompeting s s : £= Bitbrain
Category stimul 20
Aress of Interest eovo ° o ° o ° o ° o
Visualization order
Randomized ® Sequence O
Duration
Study duration 13:40 [mm:ss]
Test duration 07:00 jmrmss]
Home & ) Save

Screen 38: Materials tab

1. Click on the 4B) icon in the evaluation images.

== Bitbrain

[ JoXlL Li

Screen 39: Image options
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2. When clicking on this button, the following interface is displayed:

@ Define areas of interest %

Image: C:/Users/sallen/Desktop/Optios/Tobii-pro-BitBrain-logo.jpg Areas of Interest Add area @

Name

== Bitbrain

Gray scale (D

Cancel “

Screen 40: Edit Areas of Interest

To define the areas, click on "Add area", name and delimit the region on the image by defining
the start and stop point of each ‘line’ in the AOI and drawing a shape around the area you want
to define. To close the figure, press the @ button.

Note: The maximum number of AQI per image is 40.

Define areas of interest X

/sall Optios/Tobii-pro-BitBrain-logo.jpg Areas of Interest Add area @

Image: C:/U
Name
Name o
= ==
——  cEm——
mmnl € S .
A— S
S @ e .
= @ e

Gray scale

cancel QD

Screen 41: Defining Areas of Interest
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2. Active image template

The active image template is used to present images in a fixed or variable amount of time,
while the participant is asked to perform some task. This template is typically used for viewing
images of static web pages, apps, products on a shelf, product displays, etc.

Sennsl b
it
Edit Study  studyactive
| Data  * Tasks ¥ Sensors v

Behavioral sensors | Participants  ~ Segmentation  + Third-party sync

x
Configure general parameters of the study

Familiarizat
tasks

ol @

stimulus

Tasks taskc]

9000
i @
£= Bitbrain
vancel  (EETED
Tasks duration: Fixed

Screen 42: Tasks Tab - Active Image Template

The same considerations should be taken as in running the Passive Image Template.

2.1 Configure the general parameters of the study:

Task duration: fixed or variable. Fixed duration can be set to anything between 15
seconds and 1 hour. Variable tasks are ended by the user or moderator, they can be

finished by a key (which can be configurated in the behavioral tab) or clicking on a
button on the study execution screen.

2.2 Configure task stimuli:

Familiarization tasks: This is a set of 0-3 tasks are used to adapt the participant to the
context of the test. The data from familiarization tasks is not analyzed.

* Tasks: This is a set of 1-15 tasks for evaluation. Task settings include:
* Name, used to identify the task.

+ Indicate the time (fixed or variable) in the "Task Duration" box

 Activate order randomization if desired.

+ Stimulus, an image must be selected.
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The tasks can be visualized, and you can change the order in which they are presented. Areas
of Interest can be designed as it happened in the Passive Image template.

3. Passive Audiovisual Template

This template is used to present stimuli (video) while no action is requested from the
participant. This template is typically used to evaluate advertisements, campaigns, etc.

This template follows the same structure as the Passive Image Template. The only thing that
changes is the type of stimuli presented.

Senns| al

Edit Sl:l.ll:|yI passiveaudiovisual

| Data Materials x Sensors v Behavioral sensors ! Participants  + Segmentation + Third-party sync

Select the number of stimull to show in the study and add them in the viewer on the right

Familiarization Viewer

Familiarization stimuli 1 Familiarization O Target ® Competing O Category O Time remaining: 29:20 mm:ss]

Test

Target stimuli 1 .
1 o]

Categor

Tl 2

000

Intervals of Interest

Visualization order

Randomized @ Sequence O

Duration
Study duration 16:00 [mm:ss

Test duration 0631 [mmss

(_Home #& ) Save

Screen 43: Tasks Tab- Passive Audiovisual

Some important considerations when designing a passive audiovisual study:

e When SennslLab presents videos, they will be resized to fit the size and resolution of
the presentation screen, while maintaining the aspect ratio. If a video is too small for
the monitor size, it will appear pixelated. Consider pre-formatting your videos into the
proper resolution before using.

e A specific video (name) can be included only once in a study.
e Accepted file formats are: *.wmyv, *.mpeg, *.avi, *mpg, *.mp4.

e The duration of the study changes according to the number of videos added in each
stimuli class.
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4. Active Audiovisual Template.

The Active Audiovisual template is used to present video files while the participant is
requested to do a task. This template is most often used to simulate the experience of a point-
of-sale or store shelf environment.

The same considerations should be taken as in the Passive Audiovisual Template.

This template follows the same structure as the Active Image Template. The only thing that
changes is the type of stimuli presented.

Edit Study ==

! Data  Tasks X Sensors
Configure general parameters of the study
Familiarization
tasks
sad
Tasks task
s @

(Home @ )

- 8 x

SennsLab

by Bitbrain

v Behavioral sensors | Participants v Segmentation +  Third-party sync

Configure stimuli of the tasks

@0

Screen 44: Tasks Tab- Active Audiovisual
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5. Free Task Template

This template is used to evaluate open tasks with fixed or variable time limits and user
interaction. The free task template allows for more flexibility in study design. This is typically
used to evaluate interaction with websites, software, products, etc.

It follows the same structure as the Active Image Template. The only thing that changes is the
type of stimuli presented. In this case, no predefined image or video will be displayed by the
software. The task and stimuli in this template is provided by an external source such as a
web browser or an application.

<] - 8 x
Senns
by Bitbrair

Edit Study  free

Data Tasks X Sensors v Behavioral sensors Participants v Segmentation v Third-party sync

Gonfigure general parameters of the study Configure stimuli of the tasks

Familiarization

tasks ®
1ot @ (]
Tasks Q0
sl @)
3
L]
Tasks duration: Fixed
(tome 8 ) =0

Screen 45: Tasks Tab- Active Audiovisual
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In Lab templates

1. Audiovisual recording.

The audiovisual recording template is used to record an interview with a participant while
evaluating their emotional response.

This template is a variable-time recording task. There are no configurable parameters. In
addition, in the behavioral sensors tab both the webcam and the micro recording are set to
‘on” by default.

The rest of the options correspond to the common configuration steps described in section.

- 8 x
Senns|a0
by Bitbrair
Edit Study  audiov
! Data X Sensors + Behavioral sensors Participants v Segmentation v Third-party sync
Configuring behavioral sensors and other advanced recording settings
Capture webcam @C Capture microphone @0
Finish task oy key pressed @C Key | Enter v
nsert online markers by key pressed @0 Key  Space ~
Crone 8

Screen 46: Behavioral sensors Tab- Audiovisual
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2. Focus Group.

This template allows the recording of a focus group interview where the aim of the study is to
evaluate the emotional response of multiple participants. Remember to select the use of
multiple devices in the sensors tab. In addition, in the behavioral sensors, tab webcam and
micro recording are set to “on” by default.

[ - o x

Sennsl ab

by Bitbrair

Edit Study  fecus

| Data X Tasks ~ Sensors v Behavioral sensors Participants v Segmentation v Thirg-party sync
. Wiy Biosensing \ > EEG {)> Eyetracker ey
VI select device A Select device — Select device \
W ere o $ vone ® © Mane ®
@ ring ® @ Disdern Wi o
& Hiosensing o] @ Disdem o
§ ar o
® Immersive e]
@ reo o
B versanl EEG 08 o
B vessilEee 16 o
® vesaieec o
B vessviEEG 6 o
Number. 4 Record on 5D Card. ¢ 1 1

Screen 47: Edit study- Focus group

2.7 Configure task stimuli:

A task in the focus group template consists of a labeled section of time for the test moderator
to start a discussion or ask questions on a particular topic. There is no defined stimulus in the
focus group template, tasks are provided only for organization and analysis purposes.

Familiarization and assessment tasks follow the same pattern as in the “Free tasks template”
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3. Ux App on PC: allows the evaluation of user experience while the participant is using a PC-
based application. This template can be used to evaluate the emotional response of the
participant when using any app or executable.

The stimuli to be analyzed could be any application you have on your computer. The objective
of this type of study is to analyze how the participant uses the application in an established
period of time. The following screen shows some applications which could be evaluated.

Screen 48: Apps to study

Senns
5y Biba

Edit Study  upponpe

~ Data = Tasks ~ Sensors v Behavioral sensors  ~ Participants  ~ Segmentation v Third-party sync
Conflgure general parameters of the study Configure stimull of the tasks
Familiarizat task 1 90
tasks -
©
2l @
Tasks task1 %0
~d @ . e
@
e
Tasks duration:
Fome ®

Screen 49: Tasks Tab- Ux App on PC template

- Screen, mouse position, webcam, and micro recording are set on by default.
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3.1 Set up the task sequence:

Familiarization task: This is a set of executables used to familiarize the participant with the
content of the study. For further information, read “Free task template”.

Assessment tasks: This is a set of 1-15 executables for full analysis. For example, the
following screen shows the application which is going to be analyzed. It is “DeeplL” a
translator.

@ Deepl. = o X
Traducir texto  Traducir documentos BRI 2 Iniciar sesion =
Traducir de cualquier idioma vV A espanol VvV formal/informal v Glosario

Escribe o pega el texto aqu

(P Copiar

Screen 50: Assessment task (stimuli): DeepL translator
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Note that the moderator can optionally add instructions to the user in order to give a proper
explanation of what the user is supposed to do in each task.

(@) tdit test task x
@

Name task-1

Fixed Time

Duration 60 R ~ mm:ss

Randomize «

Instructions Write a text (ranging from 350 to 450 ~
words) inenglish and translate itinto v

Stimulus
000

deeplsetup.exe

cancel  QETTED

Screen 51: Edit test task- Instructions

The stimuli (app) are set by clicking on the edit icon o . To confirm that SennslLab will be
able to execute the app properly, check that your stimuli will display correctly by pressing e

Select app location X
&« v 4 [l * Resultados de la bisqueda en Descargas v @] deepl X
Organizar ~ =E- m @
v
SennsLab Scree ™ Nombre Fecha de modificacion Tipo Tamario
@ OneDrive ~ al principio de este afio (1)
o L
' Este equipo DeeplSetup 25/03/2021 13:26 Aplicacion 170025k
¥ Descargas Buscar de nuevo en:
Documentos '+ Bibliotecas ™ Este equipo Persanalizar...
I Escritorio
[=] Imagenes
 Masica
_J Objetos 3D
i Videos
€.05(C)
v < >
Nombre: |DeepLSetup V‘ App files (*.exe) v

Screen 52: Selecting the executables

Note: In case that SennsLab cannot support the execution of the app of interest, we
recommend using the free Task template as an alternative, and to launch the app manually
during the test.
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4. Ux Web on PC: This allows the evaluation of user experience while the participant is
browsing a website. The stimulus that will be analyzed is any website or URL you want to test.
The aim of this type of study is to analyze how the user navigates and uses the website in an

established period of time.

& youtube.com
Screen 53: Example of URL/website

Edit Study weo

! Data X Tasks X Sensors  +  Behavioral sensors Participants ¥ Segmentation v Third-party sync

Configuring behavioral sensors and other advanced recording settings

Capture scresn @O Record mouse position @0 Capture webcam @D Capture microphone @O
Chrome path:  CProgram Fies (x&6)/Gavgle/Chrame/ Applcation/chrome.exe

Finish Task by key pressed @ Key  Enter

Insert online markers by key pressed @0 Key  Space

Screen 54: Data Tab- Ux Web on PC template

Some considerations when using a Ux Web on PC template:

- The browser used in this study template needs to be Chrome

- Screen, mouse position, webcam and micro recording are set on by default.

- o

Senns. ab

by Bitbrair

*
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4.7 Set up the task sequence:

Familiarization task: This is a set of URL's/websites used to familiarize the participant with the
content of the study. Read “Free Task Template” for further information.

Assessment tasks: This is a set of 1-15 URL's/websites for full analysis. The following screen
will show YouTube.

= EYoulube Search Q |4 #o: ‘ @ SIGNIN I
A Home < Experiments ~ Chiloutmusic  Bossa Nova Gameshows  Baking  Music  Meditationmusic  Laughter >
@ Explore : =

G5 Subscriptions € /e - f.”

B tibrary 7" 1 o

O History - 11:55:00 1:04:43

_ ) @ Coffee Jazz Music - Chill Out  ; 6 Misica para Eliminar la : 0 Oceans (Where Feet May Fail) o The Wizarding World of Harry  :
Sign in to like videos, Lounge Jazz Music Radio -... Negatividad Subconsciente |... - Hillsong United |... Potter: Winter At Hogwarts...

comment, and subscribe.
BGM channel ¢ Jordan Henderson - Sonoter. Deeper Heaven Music « Brett Lenahan

] 1.5K watching 1.4M views + 15M views - 1 year ago 1.6M views - 8 months ago

‘ @ siGNIN [CvENow] Streamed 7 months ago
BEST OF YOUTUBE :
@ Music
o Sports
© Gaming

3 a—, 01
Q Movies
3 MusictoCleansethe Awa ;g Musica para Estudiar y : Korolova - Live @ Chicago, & 3 Hour Study Music, Focus

A e €D .rt Atan the Chakras white ¥ Concentrarse © Musica. 0 USA 4K/ Melodic Techno & Music Concentration Music

Screen 55: YouTube website
Note that instructions can be added for each website. Select the URLs that are going to be
evaluated by clicking on the open and edit o button.

X

Url: www.youtube.com

cancel TN

Screen 56: Data Tab- URL

If you click on the visualization icon @ the URL site will be launched. We do recommend
testing it before running the study.

5. Ux on Mobile: allows the evaluation of user experience. The tasks are performed by the
participant using an application or a website on a mobile device (only Android mobiles are
supported). For more details, see Annex 8 "Mobile Setup”.
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Senns_ab
by Bl
Edit Study  wxonmobile
< Data ~ Tasks + Sensors v Behavioral sensors v Parlicipants v Segmentation ~ ~ Third-parly sync
Configure general parameters of the study Configure stimuli of the tasks
Familiarizat task1 Y'Y o
tasks
L]
2dd @
Tasks task-l %0
20 @ ks L1
-3
L]
(_Home # ) -

Screen 57: Data Tab- Ux on mobile template

See “Free Task Template” for information regarding the configuration parameters and the
tasks.

In the Behavioral Sensors tab click on the “Open Setup Mobile”

SennsLat
by Bithrain
Edit Study uxonmaobile
v Data v Tasks v Sensors ~ Behavioral sensors ~ Participants  « Segmentation v Third-party sync
Configuring behavioral sensors and other advanced recording settings
Capture webcam cafu'e m :rc-fho’\e
Open Setup Mobile
Finish task by key pressed & Key  Enter ~
Insert online markers by key pressed @ Key = Space ~
CHome_#) -a-TED

Screen 58: Data Tab- Ux on mobile template

By clicking, the following screen will appear.
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Screen 59: Setup Mobile Screen

On this screen, indicate where the mobile phone will be placed.



Sennslab
OCMNSLe Y

Bitbrain

Implicit Response Templates

1. 1AT:

This template is used to measure the implicit association of a series of attributes with 2
concepts. (Brands, cultural, sociological aspects).

1.7 Set general study parameters

§enns

Edit Study it
Data Stimuli ! Participants v Segmentation
Configure general parameters of the study
Stimuli in each block 20 Stimuli in each category = Stimuli in each attribute 10 Language =ngish

Configure stimuli lists. Number of text and image stimuli in both categories must be identical
Category 1 seect Images @ Atributte 1 Positive

# stimulus #  Stimulus

o - fantastic °
-] (-]
° o e r ° o
o (-]
9. o .
Selectimages @
2 o P
o (-]
3 o o ° o
a 9 appalling L]
5 Category 2 Stimulus S o. 10 mediocre °.
_Home &

Screen 61: Edit study tab - IAT template

e  Stimuli in each block: number of repetitions that will appear for each of the blocks.
Minimum = 20; Maximum = 40.

e  Stimuli in each category: number of stimuli (text or image) that will appear in each of
the categories. Minimum = 2; Maximum = 20.

e Stimuli in each attribute: number of text attributes that will appear in each of the
attribute lists. Minimum = 3; Maximum = 10.

e | anguage: available in Spanish and English.

1.2 Stimulus List

Category: brand, product, concept to be evaluated. Because it is a comparative test, two must
be defined.

e Category stimuli: stimuli related to that category. The stimuli entered must represent
characteristics or aspects linked to the selected category. Click on o to edit the
text or the image.
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e Attributes: attribute 1 = Positive and attribute 2 = Negative are displayed. They are the
standard attributes of the test definition but can be changed by clicking in the text
box.

Senns

Edit Study  semanticpriming

Data « Stimuli | Participants v Segmentation

Configure general settings Configure categories and attributes

Language  englsh v Category 1 Category 2
[} L]
o o

Stimuli count s

#  Stimulus

[X]

L XX

5  _Stimulus_5

Screen 62: Stimuli Tab — Semantic Priming offline offline

e Attribute stimuli = these are the concepts associated with the attribute. They are
standard positive or negative adjectives of the test definition. Click on o to edit
the text.

For more information, see Annex 1 “Definition and methodology of implicit response”.
2. Semantic priming:

This template is used to measure the implicit association between a series of attributes (text)
used as priming stimuli and two brands / products.

2.1 Configure general settings

e Language: Spanish or English.

2.2 Configure categories and attributes

e Categories: this is the brand, product or concept that you want to evaluate. As itis a
comparative test, two must be defined. Use the text box for each to define a category
name, then load the image and hit save to keep the changes.

e Attributes/Stimuli: adjectives, characteristics, or aspects (in text format) that you want
to use to evaluate in conjunction with the categories. Define the total number in the
“Stimuli count” field (Minimum = 2; Maximum = 10) and edit them with the (/]
button.

For more information, see Annex 1 “Definition and methodology of implicit response”.
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3. Visual Priming:

This template is used to measure the implicit association between a series of attributes
(images) used as priming stimuli and two brands / products.

SennslLab
by Babrain
Edit Study visualpriming
| Data * Stimuli ! Participants v Segmentation
Configure general settings Confi ies and attribi
Language  =ngish - Category 1 Category 2
L L
2] o
Stimuli count -
Select Images @
#  Stimulus
2 [ o
% o
4 L]
5 o .
Ciiome ) =T

Screen 63: Stimuli Tab - Visual Priming offline

The same general settings, categories and attributes from the Semantic Priming apply to
Visual Priming. The only difference is that the attributes here are images, instead of text.

For more information, see Annex 1 “Definition and methodology of implicit response”.
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Online Implicit Response Templates
1. 1AT online:

This template is used to measure the implicit association of a series of attributes with 2
concepts (brands, cultural, sociological aspects).

Sennsl =
Edit Study iat_online
| Data x Stimuli ~ Segmentation
Configure general parameters of the study
Stimuli in each block: 20 Stimuli in each category: 5 Stimuli in each attribute: 10 Language:  engish
Configure stimuli lists. Number of text and image stimuli in both categories must be identical
Category 1 Select Images @ Atributte 1 Positive
# Stimulus #  Stimulus
2 e ° 7 fantastic [ °
: %2 o % o
4 o k ]
5 0. 10 spectacular 0.
Category 2 Select Images @ Atributte 2 negative
#  Stimulus
0" o unpleasant - o
oNe e e
o 3 ]
0. 10  mediocre o .

Home # ) Save

Screen 64 Edit study- IAT online

The IAT Online study is designed to run as a website so participants can take the test
remotely.

The general study parameters and the stimulus list follow are the same as in the offline IAT.

Online implicit response templates are formatted and published as a URL. To get the link, once
the study is defined, export it. This option will show on the manage studies window. Once you
click on the “export” button, a zip file will be generated. Send the resulting .zip file to
support@bitbrain.com. Within 24 hours, your URL will be created and can be shared with the
study participants.

For more information, see Annex 1 “Definition and methodology of implicit response”.
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Sennsl al
by Bitbrain
Edit Study sp online
Data  * Stimuli ~ Segmentation
Configure general settings Configure categories and attributes
Language english v Category 1 Category 2
o L] ]
Stimuli in trial block 20
o o
Priming stimuli repetitions 10
Priming stimuli time [ms] 250
Stimuli count 5
¥ Stimul
2 2 [
3 ] L :
4 = [
5 ulus_5 o .
Fone & -

Screen 65: Stimuli tab — Semantic priming online

2. Semantic priming online:

This template is used to measure the implicit association between a series of attributes (text)
and two brands / products. The Semantic Priming Online study is designed to run as a
website so participants can take the test remotely.

2.1 General parameters of the study:
e  Stimuli in trial block: number of repetitions that will appear for each of the blocks.
Minimum = 20; Maximum = 40.
e  Priming stimuli repetitions: number of repetitions of each stimulus.

e  Priming stimulus time (ms): time that the priming stimulus will be shown during the
study.

Screen 65: Stimuli Tab - Semantic Priming online
e Language: Spanish and English.
Categories and attributes are the same as in the offline Semantic Priming.
To obtain the URL link, read the instructions in the Online IAT section.

For more information, see Annex 1 "Definition and methodology of implicit response”.
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3. Visual Priming Online

This template is aimed to measure the implicit association between a series of attributes
(image) and two brands / products. The Visual Priming Online study is designed to run as a
website so participants can take the test remotely.

Senns
by Bbral
Edit Study vp_oniine
! Data  * Stimuli ~ Segmentation
Configure general settings Configure categories and attributes
Language english v Category 1 Category 2
R ° °
Stimuli in trial block
o o
Priming stimuli repetitions 10
Priming stimuli time [ms] 250
Stimuli count 5
select Images @
#  Stimulus
2 (] °
3 (] °
4 L]
5 o .
(ome ) =T

Screen 66: Stimuli Tab - Visual Priming online

The same general parameters and stimuli from the Semantic Priming Online apply. To obtain
the URL link, read the instructions in the Online IAT section.

For more information, see Annex 1 “Definition and methodology of implicit response”.
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Custom Templates
1. Custom:

This template allows the creation of studies that are completely personalized by the
researcher. Any stimulus and task can be added (audiovisual, images and free tasks). This
template is not compatible either with SennsCloud nor with SennsMetrics analysis software.
Custom studies produce raw data only, which can be exported to a data file and processed via
third-party analysis tools. To learn more about the structure of the export file, see Annex 6
‘Researchers Guide”.

] - 8 x
Sennslab
by Bitbrair

Edit Study  custom tcp_ip_version_1

Data Tasks v Sensors v Behavioral sensors Participants v Segmentaticn v Third-party sync

Configure general parameters of the study Configure stimuli of the tasks

Tasks taske ° 0
et @ sk @0
ask3 Q0

@

(]

(Home _# ) Save

Screen 67: Edit Study- Custom Template

Custom Template follows the same structure as the Free Template. The only thing that
changes is the type of stimuli presented. In this case, it could be an image, an audiovisual, or
even a free task. In addition, all tasks can be executed with or without a pause between them
(in a sequence).
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2.3 LAUNCH

In the Launch block you will find all the study execution options.

The Launch Demo option allows you to view basic signal display and test hardware
performance without recording data. This is a way to test the experiment before running it.

The launch study option executes the experiment and records data.

2.3.1 Launch study

Selection of study, participants and sensors

Clicking on the launch study button will bring up the setup screen. Select the recording
settings for the session.

by Bitbram

Launch Study

Select study to launch now

Studies on progress

Modified Name v ] ® oo ] @ @ Status Cloud Status ®
B 20200213 1 YES  NO NO 3 - Submitted E Blekinge. ~
B 2020023 1 YES NO NO 0 Defined Blekinge v
B 20200213 1 YES  NO NO 0 - Defined -
a 20200213 1 YES NO NO 0 - Defined v
[~ ] 1 YES NO NO 0 Defined v
a 413 1 YES N0 N 0 - Defined .
B 20200273 1est1_version_7 1 YES NO ND 0 Defined Blekinge,Sweden v oL
Choose which participant take what sensor in this session
Participants assigned Add participant @ Sensors available Add sensor Participants and sensors for this session
] Name Surname D Name Sensor name Participant name
1 1 OGO & B2TFERAAROD 2aboo1 ®00

]

cle]

Home # )

Screen 68: Selection of study, participants and sensors

Step 1

Select the study you wish to run in the "Studies in progress" window. In this section, a brief
description of the characteristics of each study is shown:

e Blue icon referring to the type of template used

e Modified: last date in which the study was modified.
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e Name of the study

) W@  Number of associated biosensors.
o ®  Number of associated EEG systems.
o Stationary (remote) eye tracking device

e Ty Mobile eye tracking device.

Indoor human tracking device.

°
©

. €23  Number of study sessions executed.

e Status: Reflects the current status of the study:

- In design: Not all parameters have been completed.
- Defined: All parameters have been completed.
- Running: At least one study session has been run.

- Submitted: Registered data has been uploaded for analysis (no longer used,
included for retro compatibility with older data files).

¢ Location: Indicates the geographical region where the study will be carried out.

Step 2

Choose the participant (s) to be recorded. There are three options for this:

e Option 1: if the participant was previously created and linked to the study, they will
appear in the list in the section "Assigned participants”.

e Option 2: if the participant has been previously created and has not been linked to the
study, click on the "Add" button located above the "Assigned participants” section then

select the participant.

e Option 3: create a new participant in the participant database. First, click on the "Add"
button located above the "Assigned participants" section. Then, click on the "Add new

participant" button.

Step 3

Associate the sensors to be used in the study session. In the “Available sensors” window, all
the devices that are configured will be listed (see how a device is configured in section 1.3
“Install devices”). In addition, it is possible to add and pair new devices through the "Add
sensor" button.
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To associate the participant and sensor, mark both elements and click on the
arrow to add to the “participants and sensors in this session” window.

Participants and sensors for this session

Sensor name Participant name
@ BBT-FBR-AABOOT Diego

Screen 69: Participants and sensors for the session

Step 4

3 ‘right’

Click "Continue" when you have finished assigning participants and sensors for the session.

Step 5

If you have defined any behavior parameters (see section 2.1.4), select the peripherals to be

used in the test through the following window:

Input devices X
Screen >
Webcam [ & Input Device:  Integrated Webcam v
Microphone & Input Device:  Default Input Device v

Refresh Back m

Screen 70: Input Devices

Through the check-boxes, enable or disable recording for each peripheral device. In addition,

you can select which one to use through the dropdown in "input device”.

To detect a new peripheral device, press refresh. Once you have finished, click "Continue".
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Sensor check

The first part of the window shows a list of devices that have been associated with the
session in the previous step, or in the design of the experiment. By selecting each one, the
real-time signal registration will be displayed.

In this screen, the position and signal quality indicators for each sensor are also represented.

Sensors Checking gemo

Check device signals and adjust them to obtain a
good signal quality ® Ve

sity @ Bedsgnalqualty @ Seuratedsgnal @ Nomeasurement yet

Selected devices for this session [Q) e e

Device Participant

@ BETFER-MB009

2 Q
- -
Q
a
o @
sQ
o - T
Screen 71: Ring Check
] o x
Senns| &
Sensors Checking  gemo 'y Bitbrai
Check device signals and adjust them to obtain a
good signal quality @ Very good signal quaity Good signal qualty @) Bad signal gual Saturated signel @ Nomeasurement ye
Selected devices for this session [Q})
Device Participant [
§ BBTE12:2800 1 o
e
oo .
o ]
o
° o
oS
=3 o#
o ®
-
o ©
o
ol
0O » 0 o8
o2
o8B
(Home # Back

Screen 72: Diadem check
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The quality of the registered signal must be verified through the indicators for each type of
sensor. For more information, please check the device instructions by clickingonthe @
manual icon.

Visualization filters

While viewing the signals online, you can configure visualization filters. The application of
these filters only impacts the real time data display, exported raw data is not filtered.

Default filters are configured for the following signals:

GSR Sensor — Bandpass Filter of order 4, with frequencies from 0.5 to 2 Hz
e BVP Sensor — Bandpass Filter of order 4, with frequencies from 0.5 to 4 Hz
e EXG Sensor — Bandpass Filter of order 4, with frequencies from 0.5 to 100 Hz

e EEG sensor — Bandpass filter of order 4, with frequencies from 1 to 30 Hz and the
notch

e Photodiode — Low pass filter of order 4, with cutoff frequency 10Hz

Regarding the Versatile Bio device, it is recommended to use the following configuration:

Bipolar ExG Sensors

In principle, it is not necessary to configure filters. However, it may be necessary to use the
magnifying glass to reduce the scale in order to visualize the signal.
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eGSR Sensor — Other; Enabled / Bandpass Max: 10, Min: 0.5

e BVP Sensor — Other; Enabled / Bandpass Max: 10, Min: 0.5

e Respiration sensor — Other; Enabled / Bandpass Max: 10, Min: 0.1
e Air flow sensor — Other; Enabled / Bandpass Max: 10, Min: 0.1

e Snoring sensor — Notch + Highpass Low: 1

e Temperature sensor — No need to configure filters.

e Photodiode sensor — No filters required

Feedback from devices

During the sensor check, the communication with the devices is verified. The pairing status is
displayed in SennslLab on the top bar on the signal representation screen:

Waiting. When started, the device displays this status for a few seconds. If it persists
please check:

* Bluetooth: The device is turned off or has not been paired correctly.

* WiFi: The device is turned off or there is a problem with the network configuration.

@ * No signal is received from the device. Bluetooth: The device is physically out of the
range, or it has been turned off.

+ WiFi: The device is physically out of WiFirange, or it has been disconnected from the
network or turned off.

@ Receiving signal. Signal is being received from device correctly

Micro-SD card” recording:

@ Synchronizing. During this process, the device must remain within range of the
computer until complete.

Note™ The fields marked with a (*) are mandatory

W Recording in SD. The signal is being received and is being recorded to the microSD card
correctly
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Communication interrupted. The recording has started on the microSD card, but no signal is
I currently being received.
L

Writing error. An error has occurred, and data is not being written to the microSD card.

Screen based eye-tracking system check

One valid eye tracking calibration must be performed with the participant in order to launch
the study. To do this, position the participant properly (centered in front of the stimulus
presentation screen and in range of the eye tracking camera), then click on “Calibrate”.

. Senns! al
Sensors Checking gemo by Bikxal

Check device signals and adjust th,
Check dedce signala and acusttham ® Ve gocssnauaty © Soodspal iy ® Sodspalanly @ Saurscd s @ Nomessreye

Selected devices for this session @1

Device Participant
@ X230C-030104834051 1
Calibrate the participant Calibration results

L

Miake sure the participant s looking at the screen and tap the
Caliorats’ button below

®

Screen 73: Eye tracking calibration

A pop-up window will appear indicating the eyes detected by the eye tracking camera and the
position relative to the working range of the system.

The bottom bar can be green, yellow, or red, indicating good, noisy, or poor eye detection,
respectively.

The right side bar indicates the participant's distance from the eye tracking camera (i.e. how
close to the camera and the screen). During the initial setup, the black indicator should be near

the middle of the vertical bar. This will give you an indication of the tracking range of the
system.

Below are several examples Screen 74: Eye tracking calibration (1) :ct detection types:
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Eyetracker calibration Eyetracker calibration Eyetracker calibration

x | Cancel | _start |

Screen 75: Eye tracking detection types

When the indicator is green, the moderator should instruct the participant to look at each
circle as it appears, while minimizing head and body movement.

When the participant is ready, click on "Start".

Screen 76: Eye Tracking Calibration (2
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Senns
Sensors Checking ¢emo by Bt
Check device signals and adjust them & ) Bend o : p
so/obtain & good sional cualty @ Very good signal quality 500d signal quality @ ) @ Saturat L]
d devi for this i @1 r ®
Device Participant
® X230C-030104834051 1
Calibrate the participant Calibration results
Aake sure pant i tap
brate’ button t calibration @

Screen 77: Sensor Check

When the calibration process is complete, the results will indicate whether the calibration was

valid (green) or invalid (red).

If the calibration is not valid, repeat the process. Many participants will perform better in their
second or third attempt. If a valid calibration is not possible, it may indicate that the
participant has an oculomotor or ophthalmological issue, difficult corrective lenses, or another
characteristic that makes them a poor candidate for an eye tracking study. The study can still
be launched, but eye tracking data will be inaccurate and about it may be unclear how well the

participant sees the stimulus.

e [fthe calibration is valid, the eye tracker verification window will automatically appear,

with a display of accuracy.

In this window, the participant is asked to focus their gaze on different points so the
moderator can assess the accuracy of the calibration. When the verification is complete,

press the "End verification" button in SennsLab.
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Screen 78: Eye Tracking -calibration, check screen

If precision is as desired, click on "Launch" to continue. If it is not, repeat the calibration.
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Tobii Pro Glasses

Check device signals and adjust them to obtain a
good signal quality @ Very goor signal cunit

Selected devices for this session ®

Calibrate the participant Calibration results

o @
@ oo S G O S

Screen 79: Checking Tobii Pro Glasses

Feedback on the status of Tobii Pro Glasses is displayed above the main window. Next to the
battery icon is the estimated battery time of the device. Next to the SD card icon, the available
recording time is reported, according to the internal storage on the data recorder.

Run the eye tracking glasses calibration for the participant before launching the study and
recording data.

To start, click the button “start video and pupil transmission” to activate streaming.

To calibrate the glasses, use the calibration card included with the Tobii Pro Glasses kit. Place
it one meter from the participant, preferably on a monochrome surface, and click on the
'Calibrate" button in the Glasses interface. The participant must fixate on the point on the
calibration card with as little movement as possible. The calibration card itself must also be
held as still as possible until the calibration is complete.
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After a few seconds, Sennslab will provide feedback on the calibration process. There are two
possible outcomes:

e [If the calibration is valid, the accuracy of the data acquired should be verified in the
live gaze data view. To do this, ask the participant to look at different points and
assess the gaze position manually.

e If the calibration is not valid, the process should be repeated at least one or two times.
If a valid calibration cannot be attained, the study can still be launched. However, the
attention data may not be valid, either because the eye tracking system cannot
acquire a good enough view of the eyes (i.e. due to strong prescription glasses) or
because the participant may not be able to fixate properly.

Study in progress

This section details the options related to a study while in process. For information related to
specific task blocks and protocols see Section 3: Execution.

Study in process p ea

[ | Washour! [0%] Gpen Eyes [0 Galbration [0%5] Washou2 [0%) Totel e
® Testi0 %l Mirimm re:
»  Stimuli
Y-
°
[x .
o
o9, \
o o o
. Panticipants o ok
-1
@« o ° @
e o
- Devices L o &
. <o o o .
a2
§ © catems °
. signals o 3 e :
® « =
o =
§ © GRPhesc

Screen 80: Edit study- Focus group
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General information

After launching a study, you will see the study-in-progress window.

@ Play: starts presentation and data recording for the next task.

@ Stop: interrupts recording data. A task that is interrupted can not be analyzed.
@ Repeat: The last executed task will be run again.

Devices and Signals: check a device or signal box to show live data from that sensor on
the display.

Participants: check the participant to view live data on the display

@

Total Recorded Time: An indicator of the time that has been recorded during

00:00:52 this session.

Minimum time remaining: an indicator of the minimum time remaining before

00-14:35 the study is complete. This time is calculated by adding the time of the

remaining stimuli blocks but does not consider indefinite breaks.

Percentage bar Represents the % completed of each stimulus block. If the bar

is completed in blue (100%) it means that this block has been successfully
completed. If it stays red, it means that the task was interrupted and the data
was not correctly recorded. Click 5 to record this section of the experiment
again.

Stimuli: shows the stimulus that the participant is currently viewing. Click on to
() finish a non-fixed time task.

Device status: Shows the status of the sensor.

Markers Log: Show the markers or tcp/ip events received. Click on o to
insert a user marker.

To return to the main screen, click the home button.
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The following is the feedback running Tobii Pro Glasses :

+ Tobii Pro Glasses 3

Streaming @C Q

Screen 81: Streaming video

Status View: Located in the upper left corner, this displays the current status of the device.
Before starting any task, check this to verify that the glasses are ready to record.

Streaming: This shows the participant's gaze position in real time. This should be used to
verify the proper function of the eye tracking glasses before recording.

Regardless of whether streaming is enabled, the gaze video recording will be stored on the
device.

Recommendations for use

Once each of the sections that include Tobii Pro Glasses has been defined, follow these
guidelines for proper recording of eye tracking data.

1. Verify the status of Tobii Pro Glasses through the status view. If they are ready to
record, start the task via the Play button.

2. If the status view indicates that the glasses are not connected, check that the
device is turned on and that there is adequate storage and battery life remaining. In
addition, verify that the SennslLab computer is properly connected to the Tobii Pro
Glasses network.

3. If the task fails to record, re-check the network connection and the status of the
device.
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2.3.2 Launch demo

The demo mode is an easy way to view incoming signals and show the test process. Unlike a
pilot test, no data is recorded in demo mode.

Select sensors to use X
Sensors available Add sensor @ Demo - participant and sensors
1D Name Sensor name Participant name
'y BBTUWT-AAB32 aab032 Q0
§ BBT-E08-AABOD8 aab008 (X - Xii]
§ BBT-FBR-AABOOT aab001 OO0 (©]
cancel QKT

Screen 82: Launch demo

e Step 1: On the main screen click "Launch Demo".

e Step 2: Assign the devices to be included in the demo by selecting the relevant one on the
list on the left: “Sensors Available”, and then clicking on the arrow. You can also add new

devices through the "Add sensor" button. In addition, you can check the status of eye
tracking devices via the "Info" buttons.

Step 3: click on “OK" to continue

Step 4: All screens during the test will indicate "“Demo” in the upper left corner. If using a
remote eye tracking system, a view of the images with gaze data will be displayed during
the test. Otherwise, the window will display the selected device signal.

. Senns
Study in process gemo by Bt

L] g
o ‘ -_’a 7
.~ Devices
[ ]
b0

. s v
8 © CRPhas N
& © GRTonc
0 oo o
© « it o
. Markers Log ° I:
-] L]

Screen 83: Demo execution
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2.4 ANALYZE

This includes all options for data management. It is possible to visualize data that has been
recorded and export it as raw data, or in a file to be send to our cloud service for analysis.

2.4.1 Data management

This screen gives the option to inspect the recorded data, export it in raw format or upload it
to our cloud service for analysis.

' - s ox

Senns|=h
by Bitrain

Data Management  free

Study B - ® 80 @ 0

Recordings v MicroSDCard Files | v Glasses

Select recordings for analysis

Participant OO@® Sessiondate w2212 ®0

v Harme v [ oo 9 o s e & [u]

O 202112201127 o o ) oY)

[=] o [] [ole]
[=] o [] oo
(=] o o ] L] (] L] oo
(=] o o L] L] (] L] [=Z€]
(=] o o L] L] (] L] [=1€]
(=] o L] [=1€]
(=] o L] [=1€]

(_Home & )

Screen 84: Data management

On the main screen you can choose between the recorded studies, SD Card files or Glasses
data.

Study El estudio 00020

! Recordings v SDCardFiles v Glasses

Screen 85: Data management - Options
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Select a study, The first option available will be the last study you have run.

The button functionality is as follows:

@ Delete the sessions recorded. This option removes all the session recorded for the
selected study.

@ Upload to the cloud. This option allows to upload the study definitions and/or all the
recordings to our cloud service for analysis.

Uploading X

Select the uploading action scope:
& Upload study definition to the cloud
@ Upload study recordings to the cloud

cancel  QEETED

Screen 86: Upload dialog

@ Synchronize status with the cloud service.

@ Export the study definitions to csv so that you could analyze the data manually. The file
will go to C:\sennslLabZipFiles\exportData.

o Information about the status of the study and the recordings in the cloud.

RECORDINGS™:

Select the participant recording for analysis. Only one session per participant can be uploaded.

In the participants section (left side) the list with all the participants who took part in the study
can be found. In addition, all the sessions recorded by each participant are included in that list.

On the top of the participants section, the buttons are equivalent to the ones previously
mentioned. Now the functionality is limited to the selected participant. For example, if you
click on the delete button, only the selected participant will be deleted.

In the participants list, the id and the status of each participant is displayed. The status is
represented by one of these icons:

The participant has already been uploaded to the cloud service to be analyzed.

& All of the tasks were completed. A participant in this status is ready to be uploaded and
analyzed.
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Some tasks have not been recorded. A participant with this status can not be uploaded.

Participant 1 O @0
val

O 20210503 11:16
2021-05-0311:12

Screen 87: Participants List

* These actions impact the entire selected study.

@ All the participant sessions are listed below the id and status information. The sessions
are represented by their recorded date and time. Automatically, the software selects the
session most recently recorded unless some previous session has been uploaded. The
selected session will be uploaded by clicking on upload button. In addition, each session has a
status, it is represented by an icon. The session status cand be:

G selected session
discarded session

0 uploaded session

@ Click on a participant session (in the participant’s list) to view the details in the Session
section. In this section, all the tasks recorded in the selected session are displayed, allowing
also deleting or invalidate an uploaded session.

Session date 2021-05-0312:53 (]
Name ' ] oo v Q ¥ @ & 0

& CalibrationS03R000 9 [o)&]

& FamiliarizationS03R000 9 [o)&]

& TestS03R000 o Y6

& Washout1S03R000 [/] ()&}

& Washout2S03R000 [/] ()&}

Screen 88: Session section
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In the tasks list, choose the files to upload by clicking on the selection icon. If any task is
missed (not selected or not recorded) the participant icon will appear red and can not be
uploaded for analysis. You can select a task from a non-selected session in order to complete
the data required.

Detailed information about the status of the sensors included in the tasks is displayed. The
status depends on the type of sensor:

ICON SENSOR SENSOR NOT INCLUDED ~ RECORDED  SD CARD NOT IMPORTED YET SD CARD IMPORTED
W | osom @ o o
* - @ o
(O) Eyetracker o -

- screen based
o Eyectraker - O
.
mobile
ICON SENSOR SENSOR NOT INCLUDED RECORDED NOT RECORDED

#
~

A

O @ |[©

Screen capture

Mouse

Webcam

Microphone

Mobile

©

(*)
(>
(>
(*]
[*)

o
o
o
o
o

The inspect or export raw data options are available for any task. The data of each task can be
visualized by clicking on the visualization icon . The following window will be displayed.
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Visualization Study Data ; csiaciones [ Test_task-1501R000] i

Time: 00:59.950 EEEE ° scae (57 20 [ (1 Q @

Signals ® @ dagem

1. disdem
disdem_din
diadem eeg

v 1.ring

L ]
9090000000000
[ Jojc]

]
@ 0 © o o
8809

Screen 89: Visualization Study Data Tab

The “Export data” option allows recorded data to be exported for third party analysis. The data
structure format is available in Annex 6 “Researchers Guide”. When clicking on the export

button (& , a window will appear, and it will redirect you to the path where the file has been
exported.

= | CalibeationS03RA00 - o x

°
Information
File exported successfully )
Nomire e mod acidr Tamafi|
Examenes C1 inglés & ino 3/05/2021 1325
Opios ) stmuius
oters ) stoptesk
SennsLab Screenshot ) usertarier
B visearos
& OneDrive
Y-
& Descargas
1 Documentos
»
>
W Red v < >
Screen 90: File exported Screen 91: File path
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MicroSD CARD FILES:

In the SD Card Files tab, data can be imported from a microSD card for analysis.
[- ]

- o x

Senns! ab
by Bitbrain
Data Management tobbi_demo

Study B tetoideme

r0@OCe

Recordings v SDCardFles v Glasses

Import Glasses recordings from SD Card, they will

Tobil SD Card located at

) Corwert recordings from full bl quslity to 9605

2

ocooo

Participant id Name Duration
task-1S01R000 2m10s
task2301R000 Tmazs
ask-1501R000
125k 2501R000 1ms3is

Screen 92: SD card files

At the bottom window, the status of the microSD card recordings is reported:

the file has already been imported.

0 the file has not been imported yet.

the file has not been imported yet, but it has been located on a card plugged in the PC.
Click on the import button (top right side).

the file has not been imported because of a failure in the import process.

0 Files can be imported by clicking on the button located on the right side.
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GLASSES:

In the Glasses Tab recordings can be imported for analysis. In addition, data in raw format will
be available. These files are fully compatible with Tobii Pro Lab software.

- 0 x

Senns| ab

by Bitbrair

Data Management tobbi_demo

Study B totoidere - 0@O0Ce
Recordings v SDCard Files v Glasses
Import Glasses recordings from SD Card, they will i atc:
Tobii SD Card located at D Conve gs from full hd quality 1o 960x540 (]

Status Participant id Name Duration Session date

t23k1501RO0D

0000

Screen 93: Glasses SD card files

You can see the status of the Glasses recordings in the bottom window:
0 the file has already been copied.
0 the file has not been copied yet.

the file has not been copied yet, but it has been located in a card plugged into the PC.
Just click on the import button (top right side).

(® Files can be copied by clicking on the button located on the right side.
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3. EXECUTION

This section discusses the structure of experiments for standard in-lab and outside-lab
templates. This will introduce the nature of the studies that can be carried out through
Sennslab.

The blocks that make up an experimental protocol are defined as:

« Familiarization (F): This is a block of stimuli chosen to familiarize the participant with
the content of the test and the overall test protocol. Familiarization blocks are not
analyzed and no data is collected. In some templates, familiarization content is
automatically added by SennslLab - in addition to any you add yourself.

Washout 1 (W1): The participants are instructed to close their eyes and enter a
resting state. The washout block is meant to de-couple the emotional response from
one block to the next and to establish a null baseline for EEG and biosensing data.
This is a break where the participant clears their emotional response. W1 is
positioned between the familiarization tasks and the rest of the study.

Eyes open (OA): The participant is instructed to enter a state of rest with eyes open.

Calibration (C): This block displays built-in stimuli to the participant as a method of
determining the range of physiological responses for the individual, and normalizing
across all participants. This is required for all biosensing and EEG tests. Itis not to
be confused with eye tracking calibration, which is done during test setup. Images
and videos in this step are built into SennsLab and can not be changed.

Washout 2 (W2): The second washout block is the same as the first, except it is
positioned between the calibration and the actual test block.

Test (T): This is the actual stimuli for evaluation and analysis

Test survey (ST): This is a survey to have the participant evaluate the test images

displayed as "Negative", "Neutral" and "Positive" in order to calibrate the valence
calculation.

Calibration Survey (TC): This is a survey to have the participant evaluate the
calibration images displayed as "Negative', "Neutral" and "Positive" in order to
calibrate the valence calculation.

Note that some blocks such as Familiarization, Washout 1, Eyes open, Calibration, Washout 2,
Test survey, and Calibration Survey are used only for internal purposes and are not available
for analysis in SennsMetrics.
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It should be noted that, depending on the type of template and the devices to be used, the
number of blocks may vary. Below are the blocks included in the experiment depending on the
device:

Eye Tracker

F T

Ring

F W1 Cc w2 T

Diadem

F W1 OA Cc w2 T ST* TC*

* Blocks only visible in the Passive Image template.

3.1 CALIBRATION TYPES

Depending on the type of stimulus template selected, a different type of calibration is
displayed. The types of calibration are defined below:

Passive Image Calibration

The participant will visualize 12 images as defined by default in SennsLab. The images were
obtained from the IAPS database and were selected based on a study carried out by Bitbrain.

“The following sequence will be displayed. First you will see a cross on the screen. Look at the
target as long as it is displayed. A calibration image will then appear. Watch it in silence and try
to limit body and head movement. When the word “rest” appears on the screen, relax and wait for
the next cross to appear. The process will continue until all calibration images are displayed.”

Passive Audiovisual Calibration

The participant will see 5 videos defined automatically in SennsLab. The selection of videos is
based on a study carried out previously by Bitbrain.

“The following sequence will be displayed. First, you will see a cross on the screen. Look at the
target as long as it is displayed. A calibration video will play. Watch it in silence and try to limit
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head and body movement. When the word ‘rest” appears on the screen, relax and wait for the
next cross to appear. The process will continue until all calibration videos are displayed.”

Other Standard, In Lab and Out of Lab templates

In the remaining templates, two tasks are introduced before the main task is displayed.

e Familiarization (20 seconds) — The participant learns how to perform the calibration task

e Calibration (1 minute) — The participant is calibrated.

In this case, the calibration is a cognitive test with the objective of inducing controlled stress in
the participant. The participant is asked to perform a math exercise. The briefing is as follows:

"Next | am going to tell you a number. When | say: “now”, you will have to start subtracting
from 7 in 7 as fast as you can, out loud and consecutively"

When one of these tasks is started, the participant will be asked to count backwards from a
starting point, out loud, by a certain defined number. When the participant understands the
task, start the countdown by pressing enter. At that time, the participant must begin
performing the exercise. The time remaining will appear on the participant's screen, while a list
of correct numbers will appear on the evaluator's screen.

It is very important not to intervene. There is no benefit to correcting mistakes and care must
be taken to not overly frustrate the participants.

When time expires, the word “rest” will appear on the screen. At that time, the participant will
be instructed to relax:

‘Once the word “rest” appears on the screen, stop the math task and relax with your eyes open.
Please limit head and body movement. In a few seconds, “close your eyes” will appear on the
screen, when it does, please close your eyes until | tell you to open them.”
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4. ANNEX

4.1 ANNEX 1: DEVICES CONFIGURATION

To start the signal recording in SennsLab, the device needs to be added to the "sensors
available” list. This list can be accessed on the "Launch study” screen, on the "Launch demo"
dialog, and, on the Configuration Fo tab. The configured devices will be displayed on this
list. The functionalities of the available buttons are:

X

v License v Configuration + Advanced

Country Undefined v
Region Undefined v
Wi-Fi connection None v
Sensors available Add sensor €@
1D Name
§4  BBT-E32-AABODS aab008 ()X - Xi]
@ BBT-E32-AABD43 aab043 DGO
i, BBTFBR-AABDDG 2ab006 () Y1)

Screen 94: Device Configuration

Add sensor: a new device is generated to be configured.

’ Pair a sensor: pairing the device to the PC (required only for Bluetooth connection)

@ Edita sensor.
() Remove a sensor.

Save: allows to store the configuration once you have defined the devices.
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For Wi-Fi connection, there are three options:

Connect using virtual network: Option that will appear selected by default. It does not
require the use of an external device.

Connect to a network adapter: Option to be used only if Bitbrain technical support has
provided you with a WiFi router with the required configuration.

None: If you select “None”, the networks for use will need to be configured manually.

Adding a new sensor.

Adding a new sensor requires entering settings such as type, name, ID/IP (info available in the
device label) and the selection of the signals that will be recording.

e Please consider: Unique name.

e Tobii devices should be connected in order to be configured.

@ Device Settings *
Device: ¥ Ring Bluetooth v
Mame: ring_0071
Id BBT-FBR-AABOO1T
Signals: @ gsr

@ bvp
@ acc

Screen 95: Device Settings
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4.2 ANNEX 2: DETECTION OF MATCHING PROBLEMS WITH BLUETOOTH DEVICES

If the real-time signal is not displayed when launching a demo or study with a Bluetooth
device, there may be a problem with pairing. We recommend the following process:

Sensors Checking demo

Check device signals and adjust them
to obtain a good signal quality

Selected devices for this session @1

Device Participant
@ DBT-FBR-AABO0S 1

(_Home # )

@ very good signal quality

Good signal guality

§enns,., b
@ Ead signal quality Saturated signal @ No measurement yet
& aaboos
@
Q
g
IE
| &
a
@
jaa
[k Yo

Screen 96: Sensors Checking — no signal

1. Go to the Configuration dialog (at the main screen) or any device list (demo or launch study)

@

and re-pair the device in question (first turn it on) .

Country
Region

Wi-Fi connection

Sensors available

1D

BBT-E32-AABO08
BBT-E32-AAB043
BBT-FBR-AABOO6

L 2 )

v License v Configuration

Name

aab008
aab043
aab006

v Advanced

Undefined
Undefined

None

Screen 97: Device Configuration

Add sensor @

®0600
®60
®00
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2. If “Device already paired” is shown, try to record again.

3. In case the warning displayed is “Device not found”, the problem comes from the
management of Bluetooth devices in Windows. Therefore, the configuration must be done

manually.

Settings

@ Home

| Find a setting L |

Devices

| BB Bluetooth & other devices
Printers & scanners

Mouse

0D o @

Touchpad

@ Typing

o Pen & Windows Ink
® AutoPlay

f uss

Bluetooth & other devices

Mouse, keyboard & pen

o USB Receiver

Audio

q ))) Sonido Intel(R) para pantallas - HDMI 2 (Sonido Intel(R)
para pantallas)

Other devices

ASIX AX88179 USB 3.0 to Gigabit Ethernet Adapter
Connected to USB 3.0

E BBT-E12-AABOO1
Paired

E BBT-E12-AABO16
Paired

BBT-E12-AABO17
Paired

/5 BBT-E12-AABO34

Screen 98: Bluetooth devices settings

Sound settings
Display settings
More Bluetooth options

Send or receive files via Bluetooth

Help from the web

Fixing Bluetooth connections
Reinstalling Bluetooth drivers

Sharing files over Bluetooth

Q@ Gethelp

& Give feedback

4. Access “Bluetooth and other devices settings” and identify the ID of the device that has

caused problems.

5. Click on it and click on

“‘Remove device”.

BBT-E12-AABOO1
Paired

6. To add it again, turn on

Remove device

Screen 99: Bluetooth devices paired

on "Add Bluetooth or another device”

the device and click
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Bluetooth & other devices

+ Add Bluetooth or other device

Screen 100: Bluetooth devices
Add a device

Make sure that your device is turned on and discoverable. Select a device below to

7. Select the type of device
you want to add. In this 71 EI YR case "Bluetooth".

g Am azfit GTS

E Galaxy Fit2 (D997)
it finds will be displayed.
want to add.

8. A list with all the devices
Click on the device you

E BBT-E04-ABAOD4

El BBT-USB-ABAOD1

Cancel

Screen 1071: Device List

9. It will start the connection process. Click on "Connect”. (In case no pin appears, and one is
requested, put "1234")

.| BBT-E12-AABO14
Connecting

Press Connect if the PIN on BBT-E12-AABO14 matches this one.

544808

Connect Cancel

Screen 102: Connecting device

10. Once the connection is finished, the following screen will be displayed:
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Add a device

Your device is ready to go!

BBT-E12-AABO14
Paired

Screen 103: Device ready ]
11. Once configured,

. Senns
Study in process  ap test

e Washout! [0%] Open_Eyes [0%] Calibration [0 %] Washout2 [0%) To

@ Test (0%

~  Stimuli @ @ Eye Tracker @ P ozcemic @ @B $rz @ m

Participants

® oo

Q
. Devices a
¢ o«
§ & diecemis
. Signals a
L3
# «© =c [} |
¥ & cseenasic
Home  #

launch SennsLab and check that it has been configured correctly.

Screen 104: Sensor Check - Finger

12. If SennsLab still does not show a signal online, please contact support@bitbrain.com.

Note: Bluetooth devices can only be paired with one computer at a time. If the device will not pair with the computer,
verify that it is not already registered on a different computer in the vicinity.
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4.3 ANNEX 3: TOBII GLASSES

To use Tobii Pro Glasses in SennsLab, you must connect them via Wi-Fi or Ethernet.

Wi-Fi Connection

Wi-Fi connection requires the following components:

1. SennsLab software v3.2 or higher (Tobii Pro Glasses 2) or SennsLab v7.1 or higher
(Tobii Pro Glasses 3).

2. Tobii Pro Glasses 2 or 3.

3. A Wi-Fi adapter to connect to the Glasses network.

First, turn on Tobii Pro Glasses and connect the PC to its Wi-Fi network. To do this, connect to
the network named TG02B-... or TGO3B-... and then write the password “TobiiGlasses”.

Screen 105: Tobii Pro Glasses Wi-Fi network configuration

Ethernet Connection
Ethernet connection requires the following components:
1 PC with Windows 10 Operating System with available Ethernet port.

2 SennslLab software v6.0 or higher (Tobii Pro Glasses 2) or SennslLab v7.1 or higher (Tobii
Pro Glasses 3)

3 Tobii Pro Glasses 2 or 3
4 1 Ethernet cable

Then, turn on the Tobii Pro Glasses and connect the Ethernet cable to the SennsLab recording
PC.
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Add Tobii Pro Glasses to sensors available list

To run a study that includes Tobii Pro Glasses, this device needs to be added to “sensors
available” list. To do that, follow these steps:

1. Connect Tobii Pro Glasses and SennsLab PC (by Wi-Fi or Ethernet)
2. Goto the “sensors available” list (Launch study, Demo or Configuration tab)
3. Click on Add new sensor

4. For Tobii Pro Glasses 2, select Tobii Pro Glasses 2 from the device type list. The
system will automatically connect to the device. The Name and Id fields will be fill
out automatically.

(@ Device Settings x

Device: == Tohii Pro Glasses 2 W
Mame:

Id:

Signals:

Screen 106: Tobii Pro Glasses 2 configuration

5 For Tobii Pro Glasses 3, select Tobii Pro Glasses 3 from the device type list. Type the serial

number as the Name. Click on Check button, after that the system will check the connection
automatically. If the Glasses are connected successful then the system will fill out the
Connection Type field automatically.
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(@ Device Settings X | @ Device Settings x
Device: == Tobii Pro Glasses 3 ~ Device: == Tobii Pro Glasses 3 ~
Serial Number: TGO3B-080200004351| Serial Number TGO03B-080200004351

Connection Type: Connection Type:

Signals Signals:

Screen 107: Tobii Pro Glasses 3 configuration

The device will be displayed in the sensors list. Connect the device before starting any

recordings.
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4.4 ANNEX 4: SYNCHRONIZATION MESSAGE FORMAT

The synchronization messages interchanged (sent or received) by TCP/Ip connection must be
a json with the following structure:

Input messages:

Message: Ack

e Use: During the execution of the study, the evaluation task(s) will only proceed when
this message is received.

e Format: {"ack" "ack'}

e Answer: {"OPERATION" "ack", "STATUS": "Ok"}

Message: Start

e Use: Start task execution
e Format: {'start": "start"}

e Answer: {"OPERATION" "start", "STATUS": "Ok"}

Message: Repeat

e Use: Relaunches the last task execution
e Format: {"repeat": "repeat"}

e Answer: {"OPERATION": "repeat", "STATUS": "Ok"}

Message: Stop

e Use: Stop task execution
e Format: {'stop": "stop"}

e Answer: {"OPERATION": "stop", "STATUS": "Ok"}

Message: Event

e Use: Save an event in the data file, the content of the event will be an integer value

e Format: {"event” "1"}

e Answer: {"OPERATION": "event", "STATUS" "Ok"}
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Output messages:
Message: Start

e Use:Message is sent when task execution begins

Format: {"OPERATION": "start", "TASK": "task-2", "TIMESTAMP": "202968880727"}

Message: Stop

Use: Message is sent when task execution stops
[ ]

Format: {"OPERATION": "stop", "TASK": "task-2", "TIMESTAMP": "202994599447"}
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4.5 ANNEX 5: RESEARCHERS GUIDE

This guide explains how researchers can analyze the data registered using SennsLab.

SennsLab is a human behavior research software for study design and data collection with
several sensor modalities. This is done in conjunction with the presentation of stimuli and the
recording of behavior logs (webcam, video capture of the screen).

SennsLab supports synchronizing and exporting the data to plain text files (comma separated
values, CSVs) together with metadata. Bitbrain provides import toolboxes in the most
common data science programming languages to date: Matlab / EEGLAB toolbox; and
Python/MNE toolbox.

This guide contains the following structure:

1. Data properties: properties of the signals (sensors data) and events (data for
recovering the stimulation protocol, and synchronization with the behavior logs).

2. Export the data: synchronize and export the data in two output formats (Lite and Full).
3. Import the data: import the data in data science programming languages.

4. Sample-level sync between Bitbrain devices with TTL pulses.

Note that this does not cover signal processing methods, the researcher is directed to the official tutorials of EEGLAB
and MNE.

4.5.1 Data properties

This section contains the description of the signal and event properties. The signal properties
are grouped into devices sharing sensor modalities:

e Dry, Semi-dry EEG systems and Versatile Bio
e Ring device
e Tobii stationary eye-trackers

e Tobii Glasses
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Signal properties of Dry, Semi-dry EEG systems and Versatile Bio

The EEG and biological signals are recorded without any filtering. [1-30] Hz filter is applied to
the EEG for visualization purposes only.

The signals described in the table are recorded at 256 Hz and sent to the computer in blocks
of 8 samples, except of the IMU signal (32 Hz, 1 sample per block).

SIGNAL TYPE DESCRIPTION DEVICE TYPE
eeg EEG signal Air (n=8)
Number of channels * Diadem (n=12)
Immersive (n=10)
Hero (n=10)
Versatile 8 (n=8)
*The number of channels [value n] depends on the device type. Versatile 16 (n=16)
Versatile 32 (n=32)
photodiode Photodiode input Air
Number of channels: 1 Diadem
Immersive
Hero
Versatile: 8,16, 32
Versatile Bio
din Digital input Diadem
Number of channels: 1* Versatile: 8, 16, 32
Versatile Bio
*The number of channels is 1, except for the Versatile 32 device
(n=3)
dout Digital output Versatile Bio
Number of channels: 1
This signal type generates TTL pulses that, when received in the
DIN of another device, can be used to synchronize them at
sample level.
imu Inertial measurement unit (IMU) Air
Number of channels: 9 Diadem
- ch 1: accelerometer, x-axis Immersive
- ch 2: accelerometer, y-axis Hero
- ch 3: accelerometer, z-axis Versatile: 8, 16, 32
- ch 4: gyroscope, x-axis Versatile Bio
- ch 5: gyroscope, y-axis
- ch 6: gyroscope, z-axis
- ch 7: magnetometer, y-axis
- ch 8: magnetometer, x-axis
- ch 9: magnetometer, x-axis
analogic Input to record analogic signals such as GSR, respiration, Versatile Bio (n=7)
temperature, etc.
The Versatile Bio has 7 analogic inputs.
bipolar Input to record bipolar signals such as ECG, EMG, etc. Versatile 32 (n=2)

The number of inputs depends on the device type [value n].

Versatile Bio (n=9)
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Signal properties of the Ring device

The biological signals are recorded without any filtering. [0.5-2] Hz and [0.5-4] Hz filters are

applied to the GSR and BVP signals, respectively, for visualization purposes only.

The signals are recorded at 32 Hz and sent to the computer in blocks of 1 sample.

SIGNAL TYPE DESCRIPTION DEVICE TYPE
gsr_bvp_acc The Ring device (either the WiFi or Bluetooth versions) provides  Ring WiFi
the following signals: Ring Bluetooth

Number of channels: 5

- ch 1: galvanic skin response (GSR)
- ch 2: blood volume pulse (BVP)

- ch 3: accelerometer (ACC), x-axis
- ch 4: accelerometer (ACC), y-axis

- ch 5: accelerometer (ACC), z-axis

Samples per block: 1
Sampling rate: 32 Hz

Signal properties of the stationary Tobii eye-trackers

The sampling rate varies with the Eye-tracker model:
e Tobii Pro X2 (30-40Hz, depending on firmware)

e Tobii Pro Nano (60Hz), Tobii Pro X3-120 (120Hz)

We recommend consulting the manufacturer's documentation (Tobii).

SIGNAL TYPE DESCRIPTION

tobii_fixed_signal Signal with the gaze properties and internal timestamp
Number of channels: 15

-ch 1: left eye, x coordinate

- ch 2: left eye, y coordinate

- ch 3: left eye, pupil diameter (mm)
- ch 4:right eye, x coordinate

- ch 5:right eye, y coordinate

- ch 6: right eye, pupil diameter (mm)
- ch 7: left pupil, x position

- ch 8: left pupil, y position

- ch 9: left pupil, z position

- ch 10: right pupil, position x

-ch 17: right pupil, position y

- ch 12: right pupil, position z

- ch 13: left pupil, validity code*

- ch 14: right pupil, validity code*

- ch 15: internal timestamp (us)

could not be found.

Signal properties of the Tobii Glasses 3.

* Validity codes are between 1 and 4, with 4 being the best value and 1 the worst value; and -1 if the pupil
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The sampling rate is different for each signal (see table below).

We recommend consulting the manufacturer's documentation (Tobii).

SIGNAL TYPE

DESCRIPTION

gazeData

gyroscope

accelerometer

magnetometer

Gaze data (2D & 3D)

Number of channels: 2 [50 Hz]

- ch 1: gaze2d, x (mm)

-ch 2: gaze2d, y (mm)

- ch 3: gaze3d, x (mm)

- ch 4: gaze3d, y (mm)

- ch 5: gaze3d, z (mm)

- ch 6: pupil diameter, left (mm)
- ch 7: pupil diameter, right (mm)
- ch 8:internal timestamp (us)

Rotation

Number of channels: 4 [118 Hz]
-ch 1:x (deg/s)

-ch 2:y (deg/s)

-ch 3:z (deg/s)

- ch 4:internal timestamp (us)

Accelerometer

Number of channels: 4 [118 Hz|
-ch 1:x (m/s"2)

-ch 2y (m/s"2)

-ch 3:z(m/s"2)

- ch 4: internal timestamp (us)

Magnetic field

Number of channels: 4 [10 Hz]
-ch T:x (uT)

-ch 2y (uT)

-ch3:z(uT)

- ch 4:internal timestamp (us)

Signal properties of the Tobii Glasses 2.

The sampling rate can be 50 or 100 Hz depending on the version and firmware.

We recommend consulting the manufacturer's documentation (Tobii).

SIGNAL TYPE

DESCRIPTION

leftPupilDiameter

rightPupilDiameter

gazePosition2d

gazePosition3d

Diameter of the pupil (left & right)
Number of channels: 2

- ch 1: diameter (mm)

- ch 2: internal timestamp (us)

Projection of the gaze position in the video plane
Number of channels: 3

-ch 1:x (0-1)

-ch 2y (0-1)

- ch 3:internal timestamp (us)

The origin [0,0] is the top left corner and the bottom right corner corresponds to the point [1,1]

Position where the gaze if focused
Number of channels: 4

-ch 1: x (mm)

-ch 2:y (mm)

-ch 3:z (mm)
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gyroscope

accelerometer

sync

Event properties

- ch 4: internal timestamp (us)

Rotation

Number of channels: 4

-ch 1:x (deg/s)

-ch 2.y (deg/s)

-ch 3:z (deg/s)

- ch 4: internal timestamp (us)

Accelerometer

Number of channels: 4

-ch 1:x (m/s"2)

-ch 2y (m/s*2)

-ch 3:z (m/s"2)

- ch 4: internal timestamp (us)

Receives TTL pulses
Number of channels: 2

-ch 1: pulse (0-1)

- ch 2: internal timestamp (us)

The table shows all possible events logged by SennsLab along with a description.

EVENT DESCRIPTION

General

stopTask Indicates whether the task was completed by user input (for example, by pressing the stop button)
and not automatically. Values: 0 running, 1 stopped.

Stimuli

stimulus Stimulus presented, composed by two channels:
-ch 1: Stimulus class (e.g., rest, target, familiarization, calibration, washout, attention).
- ch 2: Stimulus name (e.g., image or video name).

keyMarker Indicates the phase. Phases are defined in SennsLab, available only in Active Tasks.

videoPos

Stimuli: mouse

mousePosStimulusScreen

mouseClickStimulusScreen

Screen recorder

screenCapturePos

Time position of the video (in ms) being played.

x-y position of the mouse pointer. The units are relative to the screen where the stimulus is
displayed, in pixels. It must be enabled in SennsLab: “mouse recording” option.

- ch 1: x position

-ch 2:y position

x-y position of the mouse when the user presses the left mouse button. The units are relative to the
screen where the stimulus is displayed, in pixels. It must be enabled in SennslLab: ‘mouse
recording” option.

- ch 1: x position

-ch 2:y position

Time position of the screen capture, composed by:
- ch 1: time position (nanoseconds) where the frame was captured
- ch 2: time position (nanoseconds) of the frame in the output video
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Screen recorder: mouse

mousePos x-y position of the mouse pointer. The units are relative to the screen being recorded, in pixels. It
must be enabled in SennsLab: "mouse recording” option.

-ch 1: x position

-ch 2:y position

Webcam recording

cameraVideoPos Time position of the webcam recording, composed by:
- ch 1: time position (nanoseconds) where the frame was captured
- ch 2: time position (nanoseconds) of the frame in the output video

TCP/IP sync

teplP Value of the event received by TCP/IP. This event corresponds to the message "Events”, see
“Section 5.4: Synchronization format message”.

ackTcplP Time where the ACK event was received by TCP/IP. This event corresponds to the message “Ack”,

see "Section 5.4: Synchronization format message”.

Tobii Glasses 3

videoSync Used to measure the correspondence between the glasses timestamps and the internal SD card
timestamp

- ch 1: pulse number (int)

- ch 2:internal timestamp (us)

syncPort Receives the TTL pulses

- ch 1: direction (0:out/ 1:in)

- ch 2: value (high/low)

- ch 3:internal timestamp (us)

connectionState Reflects changes in connection status
- ch 1:status (0: not connected; 1: connected)

batteryState Reflects the remaining battery time
- ch 1: remaining battery time (s)

Tobii Glasses 2

videoSync Synchronization between Tobii Glasses signals and recorded video time. This event is emitted
every second (1 Hz) and is composed by 2 channels:

- ch 1: presentation time, pts (us)

-ch 2: internal timestamp (us)

4.5.2 Export data

This section describes how to export the data to plain text files (comma separated values,
CSVs) together with metadata, and the two available output formats (Lite and Full).

Note that, before proceeding with the data export, SD card recordings (if enabled) should be
imported. If not, the exported data will contain the data received during online operation with
possible missing values. To import the SD card recording in SennsLab see “2.4.1 Data
management”, section “MicroSD Card Files”.
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The export procedure performs some data synchronization steps depending on the desired
output properties of the data. Two output formats are available: Lite and Full.

The researcher can select them in the configuration dialog (advanced options) on the main
screen.

Lite format

Oriented to researchers. Exports the signal values along with the reception timestamps. In the
case of Bitbrain devices, it also provides the sequence numbers and corrected timestamps
(based on the initial timestamp estimation).

Exported files in the Lite format.

One CSYV file for each signal:
e Bitbrain devices:

- signal values

- sequence number

- timestamp (reception), might be null if package was lost online

- timestamp (corrected), using the initial timestamp (t0) computation

e Tobii eye-trackers:
- signal values (last channel is the internal eye-tracker timestamp)
- timestamp (reception)

One CSV file for each event: timestamp and event channel values.

Metadata file (info.json)
e Initial timestamp (t0) and estimated sampling rate are computed for each signal
(only applied to Bitbrain devices)

Full format

Oriented to general users. Exports the signal values aligned to a common starting point
(padding) and at a fixed sampling rate. Data continuity is ensured by filling the lost data
packages (if any) with null values.

There are two kind of corrections that affect the Bitbrain devices: the soft correction, which
does not perform any resampling of the data (from estimated sampling rate to the nominal
one); and the complete correction, which might resample the data.

Exported files in the Full format.

One CSV file for each signal: signal channel values

One CSV file for each event: timestamp and event channel values
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Metadata file (info.json)
e Initial timestamp (t0) and estimated sampling rate are computed for each signal.
e Initial timestamp (t0) of the recording (all signals).

Output directory
For each task of a study recording, files are exported to the path:

C:\SennslLab ZipFiles\exportData\Study_name\Participant_ld\Session#\Task_name

Metadata description

A description of the metadata information is provided. This description is provided in the code

of the importers (next section) as well and is the recommended procedure for the researchers
to proceed.

Two types of timestamps are provided:

e High resolution timestamps for time-interval measurements: t0 and tn timestamps
use this unit (using QueryPerformanceCounter in Windows OS).

e UTC timestamps: these timestamps measure absolute time units (using
GetSystemTimePreciseAsFileTime in Windows 0S) and can be used to synchronize
to external events.

The metadata is provided in a file with a JSON data format with the following fields:

system
e version: version of the data exporter
e adjust: full, lite
e method: soft (no resampling), complete (resampling) (full export only)
status:
e ok:bool, indicates whether the data export and loader worked fine
e t0: float, initial timestamp (us) of the recording (full export only)
e tn:float, final timestamp (us) of the recording (full export only)
e utc: object with fields:
- enabled: bool, indicates whether UTC timestamp could be measured
- stable: bool, indicates whether the UTC timestamps were stable
- 10: float, initial timestamp (us) in UTC units (when stable = true)
- tn:float, final timestamp (us) in UTC units (when stable = true)
signals: array object of:
e id:string, id
e num_channels: int, number of channels
e num_elements: int, samples per block
e sampling rate: int, nominal sampling rate
e otherinformation:
- signal loc: string list, list of EEG positions (only available for EEG)
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- subject name: id of the participant

- device name: id of the device

- device type: device type, see the abbreviations below

Air: bth_diadem_b

Diadem: bth_diadem_ec

Immersive: bth_immersive

Hero: bth_motor_cap

Versatile n channels: bth_cap_{n}

Versatile Bio: bth_biosensing

Ring wifi: wifi_ring, Ring Bluetooth: bth_ring

Tobii Glasses 2: et_tobii_glasses, Tobii Glasses 3: et_tobii_glasses_3

| 4. stationary Tobii eye-tracker: et_tobii_fixed

- signal type: signal type
status: status of the export procedure on this signal, object with fields:

- enabled: bool, indicates whether the signal could be exported

- error_flag: int, indicates the error (when enabled = false)

- error_message: string, indicates the error (when enabled = false)

- sd_sync_read: bool, indicates whether the sync file in Bitbrain device was read

- sd_data_read: bool, indicates whether the data file in Bitbrain device was read
internal: advanced metadata information, object with fields:

- sr_no:int, nominal sampling rate

- sr_st: double, estimated sampling rate

- pad._ini:int, number of padding samples added to the beginning (full export only)

- pad_end: int, number of padding samples added to the end (full export only)
- 10: float, initial timestamp (us)

- tn:float, initial timestamp (us)

- utc: object (idem as utc object in status)

event: array object of:

id: string, id
num_channels: int, number of channels
other information: subject name, device name, device type, config
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4.5.3 Import data

Bitbrain provides a toolbox to easily load the data into Matlab and Python.

Loading the data in Matlab and EEGLAB

The function ‘platform_loader’ imports the data into the Matlab workspace. Check the function
documentation in the code for the details of the outputs.

[PROP, SIGNALS, EVENTS, LOG] = platform_loader(folder);

In addition to this, we provide an example code to import the data into EEGLAB. Check the
example scripts for the details. Note that EEGLAB expects data to present no discontinuities,
thus the full format should be used.

Loading the data in Python and MNE

The ‘platform_loader’ module imports the data into Python. Check the module documentation
in the code for the details of the outputs.

It requires Python >= 3.7, and the following packages: numpy, mne, matplotlib, PyQt5.

prop, signals, events, log = platform_loader.load (folder)

4.5.4 Sample level synchronization

Bitbrain has hardware components to allow two devices to be synchronized at the sample
level. The concept is that one device (or an external component) sends a TTL pulse to the
other device/s. Specifically, we support the following two cases:

e Versatile Bio has a “Digital output” signal that, when enabled, sends TTL pulses that
are received in the "Digital input” of another device. This case requires a component
(TTL Trigger Bio cable) to connect the digital ports.

e Anexternal component (TTL hyper scanning) sends TTL pulses that are received in
the "Digital input” of two devices.

In both cases, a TTL pulse is sent every 4 seconds encoding an 8-bytes number.
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TTL pulses description:

Version 1: Hamming TTL pulses (8-bits number every 4 seconds)

One pulse every 4 seconds.
Each pulse is composed of two sequential bytes.
Each byte has the following structure:

- Bit1setto 1 (used to detect the onset)

- Bits 2 to 8 encode a Hamming(7,4) code, i.e., a 4-bits number (left-msb) to detect
corrupt transmissions.

The two 4-bits numbers are interpreted as an 8-bits number.

* Initial version (version 0) sent a TTL pulse every 8 seconds: only one byte (7-bits number, left-msb) with
no error checking.

We provide functions in Matlab and Python (‘pulse_decode’) to do this decoding: they provide

as output an array of (position, code) for each pulse. Check the function documentation in the
code for more details.

Based on these codes, the researcher can align the recorded signals from different devices at
the sample level.
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4.6 ANNEX 6: POSITIONING OF SCREENS

For the stimuli to be displayed correctly on the screen that the participant has been seen, the
relative the required positioning of the screens is as follows:

Scale and layout

Change the size of text, apps and other items

Display

|1oo% v|

Rearrange your displays
Advanced scaling settings 9ey pray

Select a display below to change the settings for it. Press and hold (or select) a display, then drag to rearrange it.
Display resolution

| 1920 = 1080 (Recommended) e |

Display orientation

| Landscape s |

Rotation lock 2
& On

Multiple displays

Identify Detect
Multiple displays

Extend these displays ~

Screen 108: Display settings

To do this, right-click on the desktop. Choose the option "Display settings" from the menu that
is displayed. Next, make sure the main screen is on the left and the secondary screen
is on the right with the top edges attached as shown in the figure above. Please note
that the numbers 1 and 2 do not mean primary and secondary screen, they are only an
identification of the screens. The main screen is the one with the Windows start menu
drawn inside, and the one without the start bar is the secondary one. In the example
above the numbers match, but it is not necessary. To reposition the displays simply
click on the secondary display and drag it to the indicated position.
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4.7 ANNEX 7: MOBILE SETUP

Follow these instructions to configure a mobile to be used in a study based on the “Ux on
Mobile” template.

Only Android is supported. The device must be set on developer mode and USB debugging
option. Once the device has been set in developer mode and USB debugging mode on, plug it

in the SennsLab recording PC (connect by USB). During the recording, the device needs to be
placed over the screen and above any screen-based eye-tracker.

This set up will allow SennsLab to detect where the participant is looking. The participant
gaze and the mobile screen recording will be shown in SennsMetrics.
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