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CHAPTER 1: Installation and configuration

INTRODUCTION

Writing is a complex human activity. The writer has to compose a coherent message
and formulate it in accordance with linguistic rules (grammar, spelling), all the while taking
the characteristics of the potential reader into account. The ability to manage all these
various mental activities, as well as their time course, can be regarded as an indicator of the
writer’'s expertise (Alamargot & Chanquoy, 2001). For cognitive science researchers,
identifying the rules that govern the engagement and course of these mental processes is an
essential step towards a greater understanding of writing and processing (Levy & Ransdell,
1996). The Eye and Pen software was designed to help researchers attain this goal (Chesnet &
Alamargot, 2005; Alamargot, Chesnet, Dansac & Ros, 2007).

Eye and Pen can be mainly (but not exclusively) used in the context of handwriting studies,
whatever the graphic format (from text to drawing).

The ‘Eye and Pen’ software was designed to allow the synchronous recording of
handwriting (by means of a digitizing tablet: coordinates and state of the pen) and eye
movements (via an optical eye-tracking system: eye coordinates in the task environment).
The conjunction of these two signals allows us to study the synchronization between eye and
pen movements during pausing and writing periods. For instance, it makes it possible to
study not only the visual control of graphomotor execution, but also the reading of the text in
order to revise it and the consultation of documentary sources with a view to summarizing
them. Eye and Pen allows users to conduct these investigations in a continuous way, without
interrupting the activity underway or increasing cognitive load.

In short, this software makes it possible to establish a link between the visual input of
writing (gazes on documentary sources and/or text produced so far) and its graphomotor
output (pausing and writing phases, drawing). This link can be studied in various situations
and media (paper, computer screen, screen tablet, etc.)

The Eye and Pen software can be regarded as a type of digital video recorder, which
allows users to watch and play-replay the process of graphic generation and associated eye
movements as often as they wish. A semi-automated coding system enables users to
characterize and classify ocular and graphomotor events.

Eye and Pen has two different modes of operation:
- the acquisition mode, allowing the recording of tablet and eye tracker data;
- the analysis mode, allowing the selection (with various filters) and editing (in text
format) of data.

Obviously, using an eyetracking device is not mandatory, and you can choose solely to record
and analyze written production.

Note: on our Website http://www.eyeandpen.net you will find all the latest information,
updates, a forum and much, much more besides.
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GENERAL REMARKS

In this section, we introduce a number of notions that are used throughout this manual. To
make the latter less cumbersome, they are not defined elsewhere.

1. Real time experiment

Recording a huge amount of data in real time requires the computer managing this task to be
100% available. Evidence suggests that this is not the case of a computer running Microsoft
Windows.

Nevertheless, it is possible to optimize recording conditions, by disabling antivirus software,
automated updates and on-line chat applications (msn®©, aim®© etc.), unplugging or
deactivating unnecessary devices, etc.

Caution:

Windows themes and special effects (blinks, sounds, etc.) may reduce acquisition quality by
creating unforeseeable system response delays.

Switch to Windows "classic mode" (Windows 2000/XP) and/or turn off Windows themes (or
Aero).

Windows Firewall will prevent Netsync from working properly. We advise you to disable this
firewall for the duration of the data acquisitions.

The Eye and Pen Web site (http://www.eyeandpen.net) provides a number of hints on this
topic (see FAQ section, Acquisition).

2. Picture files

Eye and Pen supports the BMP, EMF, GIF, ICO, JPG, JPEG and WMF file formats wherever
a picture file may be required (configuration, acquisition, script, etc.).

Note

The BMP file format is the only one that is not compressed. This means that saving a given
picture in BMP format will result in a greater file size than it would in other formats (e.g.
JPG), but its loading time will be shorter because there will be no uncompressing. This fact
should be taken into account when choosing file formats for an experiment.

When afile is selected via a dialog box, the latter will show a preview of the selected picture.

Important: the bigger the picture and the greater the number of colors, the longer it will
take to load and display.
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File selection: Background picture
Lok, ir: |_} stimuli j & EE- Picture: [&
5 % ACI MSHS2.brop
Lﬁ 1% cansigneile.bmp
Mes documents E Craix.bmp
reEnints E croix.jpg
q -} % vIDE BMP
Bureau
Mes documents
.a!'l I
Poste de travai e
>
Favoris réseau  File name: |AEI MSHS2 brp j Open |
Files of type: |aII images [*. brp:* jpa; jpeg:”. emf; wf:* ico) j Cancel |
allimages [*.bmp;".ipa;” ipeg;”. emf;" wmf;" ico]

bitmap picture [ bmp]

ipeg picture [jpal

ipeg picture [*jpeg)

enhanced Windows metafile [, emf]
Windows metafile [ wmf]

lcon file [*ico]

Figure 1: Picture selection dialog box (Windows XP).

3. Tablet coordinate representation

This representation is also applicable to "screen” coordinates and to the definition of
rectangles.

LABEL DESCRIPTION
&1y X1 and Y1 coordinates correspond to the upper left-hand corner of the
oo tablet's active area.
Y X2 and Y2 coordinates correspond to the lower right-hand corner of the
tablet's active area.
X1 Coordinate of the left edge of the tablet's active area. This point is the
horizontal coordinates origin.
Y1 Coordinate of the upper edge of the tablet's active area. This point is the
vertical coordinates origin.
X2 Coordinate of the right edge of the tablet's active area (equal to the width of the
tablet's active area).
Y2 Coordinate of the bottom edge of the tablet's active area (equal to the height of

the tablet's active area).

=
To select coordinates on the tablet, click on the j icon.
A dialog box shows up, with 4 fields containing coordinates values.
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Figure 2: Selecting coordinates on the tablet.

Press the pen in the upper left-hand corner of the area you wish to select on the tablet (X1Y1).
Keeping the pen pressed down, slide it to the lower right-hand corner of that area (X2Y2),
then lift it up.

The zone (area) coordinates will be updated in the dialog box fields. You can restart this
selection process as many times as you like.

When you are satisfied, click on the “OK” button to validate.

Hint: to define a zone on a tablet, you can also stick a “Post-it®” (or something similar) onto
the tablet, or even draw the desired zones in a picture. Then, either use this picture as a
background picture (“background picture” option of the “display” tab in the acquisition
configuration panel if you are using an LCD tablet), or print it out and lay it on top of the
tablet.

4. Relative file paths

In a number of script commands, you will have to mention filenames.

By default, the software will look for pictures in Eye and Pen’s “stimuli” folder (or in the
folder you selected in your configuration or redefined through a script command).

However, for reasons of your own, you may want to designate a file that is not in the default
folder. There is a solution: the relative path.

An example:
SetUnmaskFile(. .\cursors\Mask_oval_asym rightl70.bmp)

Explanation
Folder structure:

Eyeandpen
|-> Stimuli
|-> Cursor

The picture file is located not in the Stimuli folder but in the Cursor folder.
Accordingly, the relative path will start from the Stimuli folder:

1. “.. *allows you to move up to the next level in the folder tree, i.e. to leave the
"Stimuli" folder and move to the "Eyeandpen” folder.

2. “\*allows you to move down to the "Cursor" subfolder.

3. “\*"allows you to designate the picture file contained in the "Cursor" folder.

Relative paths from a default folder can be used anywhere that a file has to be loaded from a
default folder.

Note: in this manual, the terms “folder” and “directory” mean exactly the same thing.
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l. HARDWARE

I.1. Requirements

Component

System

Processor
RAM

Free disk space

Video adapter

Tablet

Others

Requirement

Windows 2000, Windows XP, Windows XP TabletPC edition,
Windows Vista, Windows Seven.

You will have to use a user account with administrative rights
to be able to install and use Eye and Pen.

P11 900 MHZz or better.

Min. 512 MB RAM (min. 1024 MB with Windows Vista).

50MB for a complete installation (with samples), plus space
needed for recordings and analyses.

Min. 16 MB of video memory. Min. resolution 800x600.

For greater comfort, we recommend 32MB and a resolution of
1024x768.

A Wintab32-compatible driver (see Appendix for a list of
manufacturers). This driver will normally have been supplied
with your tablet.

A free USB slot is required for the SafeNet Sentinel dongle
(security lock key).

Eye tracker (optional): “Eye & Pen” supports the following eye
trackers:

e Applied Science Laboratories ASL504 (serial) ;

e Alphabio EyePuter ;

e S.R. Research Eyelink, Eyelink 11 et Eyelink 1000;
e S.M.l. iViewX
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Tablet installation

Figure 3: A tablet connected to a laptop.

STEP DESCRIPTION
1 Switch your computer on.
2 Connect the tablet to your computer (follow its user manual instructions).
Important: if it is to be taken into account in “Eye and Pen”, the tablet
must be Wintab32-compatible. (see appendix)
3 Install your tablet driver.
Set your tablet up following the instructions in the user manual supplied with
your tablet.
Simply plugging the tablet the fact that it can be used in Windows is
not enough to have it to work properly in Eye and Pen. The tablet’s
driver is to be installed anyway.
4 Set the tablet in absolute mode. The tablet will then return the pen’s "true”

coordinates, rather than a relative position.

The “absolute mode” option may vary from one tablet to another. For Wacom
tablets, for instance, the name of the option is “stylus mode”. Check your tablet
user manual.

To obtain the maximum sampling rate, select the “recognition data” option (no
dual track).

Here again, the name of this option may vary, so check your tablet user manual.
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1.3.

Eye tracker installation

Following the instructions in the eye tracker’s manual, connect it (or its data transmission
device) to the computer executing Eye and Pen.

For example, Eyelink will be linked to your computer through a network cable, whereas
ASL504 will transmit its data via a serial cable connected to a free COM port on your PC.
Read the manufacturer's instructions carefully and use your eye tracker in accordance with
its guidelines, including the safety instructions.

Note: to support Eyelink I, users must update the interface library (Eyelink Display
Software) to version 2 (contact S.R. Research if in doubt).

STEP

|

Figure 4: The Eye and Pen PC “drives” the tablet and receives the eye-tracking data.

Eye & Pen installation

DESCRIPTION

Insert the CD labeled “Eye and Pen” into your CD device. The Eye and Pen setup
should automatically begin.

If nothing happens, launch Setup.exe (on the CD-ROM root directory) and follow
the instructions.

Insert the USB dongle (key) supplied with “Eye & Pen” into a free USB port.

Follow the program instructions to install Eye and Pen. It may also try to
install the dongle driver.

Important: if the dongle is not plugged in, Eye and Pen will run in "Demo
mode" and you will not be able to record data, save analyses or edit results.

Launch the software: Start menu/Programs/Eye and Pen 2/EP.

If you see a warning message about the dongle (SafeNet Sentinel) :
e check that the dongle driver has been installed (you may need to re-install
it) ;
e check that the dongle has been plugged in.

If the problem persists, leave a message describing the problem (including the
error code) on the forum (see Error codes).
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1.5. Starting Eye and Pen

There are three ways of launching Eye and Pen:

e click on “Start”, select “Programs”, then “Eye and Pen 2” folder. Click on “Eye and
Pen” to start the program;

e go into the “Eye and Pen” software directory (default is c:\Program Files\Eye and Pen
2) and click on “EP.exe”.

e on subsequent uses of Eye and Pen : double-click on a data file in Windows Explorer
(filename has a extension TAB) or on an analysis file (filename has a TWK extension).

When launching it for the first time, the configuration panel will be displayed to let you select
the language (drop-down list in the frame labeled “language™)

F =

Language selection

Welcome |

Figure 5: Selecting the application language.

Command line:

The program may also be launched through a command line (Start menu/Execute or in a
“command prompt” window), with or without options.
Type in the following command:

<hard drive name> :\<software directory path>\ep.exe [optionl] [option2]
Options are:
[-F <.tab ou .twk filename>]

Directly opens a “file.tab” file (for a new analysis) or a “file.twk” file (to resume an

ongoing analysis).

[nosplash]
Do not display Eye and Pen splash screen at start (launch is faster).

Example 1: to open the “participantl.tab” file without the Eye & Pen logo.
C:\Program Files\Eye and pen 2 —f c:\mydata\participantl.tab
nosplash

Example 2: to re-open “participant23.twk”, the analysis of participant23 (Eye & Pen logo will
be displayed).

C:\Program Files\Eye and Pen 2\ep.exe —Ff
c:\mydata\participant23.twk

The order of the options does not matter.
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. DEVICE CONFIGURATION
(File/configuration/acquisition menu)

The acquisition configuration panel has five tabs, allowing users to configure:

e the tablet being used;

¢ the connected eye tracker;

e the “Simple” acquisition paradigm ;

e script-based data acquisition;

e script-based data acquisition, network synchronized;

o the display parameters.

To launch the acquisition configuration panel, click on the “File” menu, select
“Configuration” and click on “Acquisition”.

Y Eye & Pen

File| Tests Protocol Tools Extraction Display ?

& Script editer
h Acquisition 4
[  New analysis... Ctrl+N
Reopen... Ctrl+0Q
Session...
g Imports »
B o Ctrl+5
Save as...
iy Exports »
B Close Ctrl+F4
ﬁ’é Configuration Acquisition... %
1 C\..\Eye and Pen 2\data\S401_chien e
@ Quit Alt+F4 B Open...
=

Save as...

Save as default
Reload defaults

Figure 6: Launching the acquisition configuration panel.

Note: for the sake of data consistency, this panel cannot be launched when a protocol
analysis is in progress.
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1.1.

Tablet configuration

(File/configuration/acquisition menu, “Tablet” tab)

acquisition - [C:\...\chesnet'L ocal Settings\Application Dataibye and P...

Tablet ]Eyetracker] Simple] Senpt ] NetS_l,lnc:] Displa_l,l]
Tablet interface Tablet device
" Maorne
(" TahletPC 1 -WACOM T ablet j
* Mfinishi

Tablet zpecifizations

[v Filter redundant data
Sampling rate [Hz) 200 =

Pressure levels n4 5

Fesolution [ines/centimeter]
Haorizontal (1000 & Wertical (1000 &
Tablet coordinates (in tablet lines]
®1 |0 = ¥ |0 =
szyz w2 130479 & Y2 (22889 &

[v Cartesian orientation Y origin iz at bottom of the tablet)

21yl

ok, ‘ Cancel |

Figure 7: Acquisition configuration panel, “Tablet” tab.

LABEL DESCRIPTION

Interface

Tablet

Filter

redundant data

Choose the type of tablet:

¢ None: an acquisition can be performed without a tablet.
e TabletPC: you will use the internal screen of a Tablet PC

e Wintab32: generic interface for external tablets connected to

the computer.

Allows you to choose a tablet amongst those recognized by the
Wintab32 driver. Connected tablets are numbered from zero

upwards.

Important: when a tablet is selected, its frequency, resolution
and active area coordinate fields are automatically filled in. You

can manually modify these values.

If this option is ticked, the program will not record identical tablet

same pressure).
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Sampling rate
(HZ)

Resolution

Pressure levels

Tablet

Coordinates
(in tablet lines)

Cartesian
orientation
(Y origin is at
bottom of the
tablet)

The tablet's sampling rate represents the number of times per
second that pen data (coordinates and pressure) are sent by the
tablet.

Note: for Tablet PC, its value is always 133 Hz because the system
does not always return a true value. You may use the performance
test to empirically fix this value (p. 36).

These fields show the selected tablet's horizontal and vertical
resolutions. You can manually change the values.

These values are involved when converting calculation results into
measurement units (mm, cm, inches, etc.).

Range of the pressure measurement scale.

This option shows the tablet's active area coordinates. You can
manually change theses values.

If you are using a double screen (LCD tablet plus a standard
monitor), see Appendix.

This option allows you to choose the type of coordinate system used
by the tablet (check your tablet’s user manual).

If your tablet uses a Cartesian system of coordinates (the origin
of coordinates is located in the lower left-hand corner of the tablet),
check this box.

The program will then update the tablet data to align it on the
screen coordinates system, which has its origin in the upper left-
hand corner.

If there is an error, the tablet data will be displayed "upside-down™.

Standard tablets (non-LCD) generally use a Cartesian system,
whereas LCD (Liquid Crystal Display) tablets use a screen
coordinates system (as they are also a screen).

This option is checked by default for Wintab32 devices and
unchecked for Tablet PC.
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11.2. Eye tracker configuration

(File/configuration/acquisition menu, “Eye tracker” tab)

Once the acquisition configuration panel has appeared, click on the “Eye tracker” tab.

acquisition - [C:\...\chesnet\L ocal Settings\Application DataiEye and P...

Tahlet Enetracker ] Simple] Script ] NetSync] Display]

v Use eyetracker

Evetracker model

[Eyelink 1 & 1 [.R. Research) -l J

[ Filter redundant data

Sampling rate [Hz) 500 &
I Trigger eyetracker calibration

On screen calibration

Coordinates on screen [in pixels)
! xi o 2 w0 3

x2y2 X2 [1024 & vz 7R 4

™ “wait for Esc key press to close calibration screen

On hon-LCD tablet calibration

If calibration surface doe not cover the whale tablat, m ‘1_
calibration limit on tablet [in tablet units) x

ok | LCancel |

Figure 8: Acquisition configuration panel, “Eye tracker” tab.

The “Eye tracker” tab shows three frames:
o “Eye tracker model”: choose the eye tracker you are using from the list;
e “Onscreen calibration”: for calibration on a PC screen or an LCD tablet;

e “Onnon-LCD tablet calibration”: for calibration on a standard tablet.

11.2.1. Eye tracker model

LABEL DESCRIPTION

Use eye tracker This option allows you to choose whether you want to use an eye
tracker or not.

If this option is selected (ticked), the “Eye tracker model” options
become available.

You can select the eye tracker model from the drop-down list below
the option.

Four models are available: Eyelink | and 11, ASL504, Eyeputer,
iViewX and Tablet.

Important: if you wish to use an eye tracker that is not
listed, leave a message on the Eye and Pen forum.
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Filter redundant
data

Sampling rate

Trigger eye
tracker
calibration

This button allows you to set the eye tracker parameters.
If you are using:
o Eyelink I and Il: see page 24;
EyePuter: see page 27;
ASL 504: see page 26;
iViewX: see page 29;
Tablet: see page 31.

This option allows you to discard successive items of identical eye
data (the eye is still watching the same location).

With a very accurate and high-speed sampling eye tracker, this
option is not particularly useful, as our eyes move slightly all the
time.

On the other hand, a less accurate eye tracker with a low sampling
rate may return many identical eye positions when the eye is in a
"stationary" state.

Represents the number of times per second that the eye tracker
samples the eye position.

This value has to be set manually, as many eye trackers do not
return this value, and some may have more than one sampling rate
available.

Allows you to manually launch the eye tracker calibration.

This option has no effect for EyePuter and ASL504, they do not have
a remote "triggerable" calibration procedure.

11.2.2. Eye tracker configuration (“Parameters” button)

a)

Evyelink I and 11 (S.R. Research)

(File/configuration/acquisition menu, “Eye tracker” tab, “Eyelink | and 11”
model, then “Parameters” button)

€r Eyelink | & Il configuration

Gereral
Iv Record Evelink file [*EDF, into EDF sub-folder]

Link part |Ethermet -

Calibration

T arget diameter [pixels] 17 S
Hole diameter [pixels] |3 =

Background color I:l @

Drift test position

Horizontal [pigelz] 720 5
(1+]
Wertical [pixels] (450 & A
Binocular mode restriction
+ Left eye

™ Right eye

oK LCancel

Figure 9: Eyelink parameter configuration.
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The configuration panel for “Eyelink | and 11” contains four frames, called:
o “General”: overall parameters ;
e “Calibration”: calibration parameters (driven by the Eyelink host PC);
o “Drift test position”: set the position of the drift prompt on screen;

e “Binocular mode restriction”: choice of the recorded eye;

The “General” frame options are described in the following table:

LABEL DESCRIPTION
Record Eyelink file If this option is ticked, data recorded in the “Eyelink Data
(*.EDF, into EDF sub- Viewer” format (Eyelink host PC) will be transferred to the
folder) Eye and Pen PC.
Link port For the time being, only the Ethernet link is supported.

The “Calibration” frame options are described in the following table:

LABEL DESCRIPTION
Target diameter Calibration target diameter. Size of the “point” the participant
(pixels) has to look at for calibration.

Hole diameter (pixels) Diameter of the “hole” in the middle of the calibration target.
Target color Calibration target color.

Background color Calibration window background color. This can be changed via

the button ﬂ shown to the right side.

Hint: to enhance calibration, choose a background color
similar to the one that will be used with the protocol displays.

The “Drift test position” frame allows you to set the horizontal and vertical position (in
screen pixels) of the target shown on screen.

]+
Clicking on the ——_1 button selects the coordinates of the current screen center.

“Eye and Pen” only records data for one eye. The “Binocular mode restriction” frame option
allows you to choose which eye (left or right) will be recorded.
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b) ASL -504 (Applied Science Laboratory)

(File/configuration/acquisition/Eye tracker menu, “ASL 504” model, then
“Parameters” button)

Tablet Evetracker ]Display] Simple] Script ]
-~ Eyetracker model -

v Use evetracker

450604 (Applied Soience Laborstoriss |

p' Filt- L1 L

€7 ASL-504 configuration
Samp
- A5LA04 -
-~ On scree
Coordi Free head (MHT device]
kal
L Baud rate 45?500 hd —

# resolution m
v Mang % resolution m

WV [

Posi

. ]S I Lancel | _g

-~ On non-LCD tablet calibration

If calibration surface doe not cover the whale tablst, m ‘l—
calibration limit an tablet (in tablet units) x

oK, I Lancel |

Figure 10: ASL-504 parameter configuration.

LABEL DESCRIPTION
Serial port Select your port from 9 possible COM ports.
Free head (MHT device) If you want to use a head movement compensation

device (if the eye tracker has one), tick this option.
Baud rate Select the serial transmission speed.

X resolution Select horizontal eye tracker resolution (consult the
manufacturer’s technical specifications).

Y resolution Select vertical eye tracker resolution.
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c) Eyeputer (Alphabio)

(File/configuration/acquisition/Eye tracker menu, “EyePuter” model, then
“Parameters” button)

Tablet Evetracker ]Display| Simple | Seript |

€y Eyeputer configuration

Make a calibration grid

i 297
sl ﬂ Epe-target distance [mm] |340 :I

Mumber of pointz |3 =
Calculate l
Reference angle [degrees)
Lacations [mm)
EpePuter -

Serial port | COM1 -

[ Free head (Polhemus Fastrackll - 60 Hz only]

e

Eve-target distance for calibration [mm] |750 5

Calibration  [degrees] |10 = Apointz |5 -

Calibration Y’ (degrees] |10 = Y points |5

ok J Cancel |

e X . 8] o
calibration limit on tablet [in tablet units) | = _.E

Ok | Lancel |

Figure 11: EyePuter parameter configuration.

The “EyePuter” configuration panel contains two frames, called:
o “Make a calibration grid”: a tool to calculate distances between two points on the
calibration grid;
e “EyePuter”: EyePuter and calibration parameters.

“EyePuter” works in an angular system of coordinates. Accordingly, the "metric" distance
between calibration points is not constant. Moreover, it does not have an on-screen
calibration procedure.
To circumvent this problem, “Make a calibration grid” can help you to position calibration
points on a sheet of paper that you can then place over the screen, etc., requiring calibration.
LABEL DESCRIPTION
Size (mm) Horizontal or vertical size of the calibration grid.

Number of points Number of points used for calibration on the X or Y axis.

Eye-target Distance between the participant’s eye and the center of the calibration grid.
distance (mm)

“Calculate” button | This button will calculate the angle between the calibration points and the
metric distances between these points.
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To create a calibration grid "by hand" on a sheet of paper, follow the steps below.

STEP

1

DESCRIPTION

Measure (with a ruler) the calibration grid length or width. Enter it (in millimeters) into
the “Size (mm)” box.

Enter the distance between the participant's eye and the center of the calibration grid into
the “Eye-target distance (mm)” box.

Select the number of calibration points you want for this dimension (horizontal or
vertical) from the “Number of points” drop-down list.

Click on the “Calculate” button.

The values in the “Reference angle (degree)” and “Locations (mm)” fields will be updated.
“Reference angle (degree)” indicates the true angle between two points.

The values in “Locations (mm)” are the distance between the first calibration point and
the following ones.

Using the values in “Locations (mm)”, plot the points on the sheet.

The parameters for the “EyePuter” frame are described below.

LABEL DESCRIPTION
Serial port Select your serial (COM) port from the 4 possible ones.
Free head If you want to use a head movement compensation device (if

(Polhemus-Fastrackl1-60Hz only) | your eye tracker is equipped with one), tick this box.

Eye-target distance for The distance between the eye and the calibration grid center.
calibration (mm) This option is only available if the “Free head” box is ticked.
Calibration X The theoretical angle between two calibration points on the
(degrees) horizontal axis.

Calibration Y The theoretical angle between two calibration points on the
(degrees) vertical axis.

X points The number of calibration points on the horizontal axis.

Y points The number of calibration points on the vertical axis.

Eye and Pen 2 - User manual 28



d) iViewX (S.M.1. GmbH)

(File/configuration/acquisition menu, “Eye tracker” tab, “iViewX” model,
then “Parameters” button)

€p iVewX configuration [

1 Connection parameters
[ Sawve Mew file [*10F)

Link port |Ethemet j

Local host IP 1001.1.2 Port  |5555 o
iiew host 1P 100111 Port  |4444 =

1 Calibration

Mumber of calibration points (0 -

1 PFlanes definition

Mumber of planes 1

MHurnber WWidth [rim) Height [rrm)
Flane 1 |U ﬂ |D ﬂ |D ﬂ
e (I I e I

r Binocular mode restriction
o Left epe

™ Right eye

0K Cancel

Figure 12: iViewX parameter configuration.

The configuration panel for “iViewX” contains four frames, entitled:
o “Connection parameters”: settings to connect it to the eye tracker;
e “Calibration”: calibration configuration;

o “Planes definition”: parameters to set if your iViewX model records eye data relative
to 3D planes (e.g. the HED-HT model);

e “Binocular mode restriction”: choice of the recorded eye.

The “Connection parameters” frame allows you to determine how the Eye and Pen computer
will “talk” to the iViewX computer. Options are described in the following table.

LABEL DESCRIPTION
Save iViewX data file If this option is ticked, data will also be recorded on the
(*.1DF) iViewX host PC, in the “iViewX” format.
Link port Only the Ethernet link is supported, for the time being.

Local host IP (and port) | Internet protocol address of the network adapter of the
computer executing Eye and Pen. “Port” is the port number
that will be used to communicate with the iViewX computer
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iViewX host IP Internet protocol address of the network adapter of the
(and port) computer executing Eye and Pen. “Port” is the port number
defined in the “Ethernet” configuration of the iViewX.

To achieve maximum communication efficiency, we suggest that you connect both
computers’ network adapters using an Ethernet crossover cable (recent computers may also
use an ordinary cable), removing any other network connection, and using the following
parameters (menu Start/Parameters/Network connections of Windows):

% “Eye and Pen” computer: IP address 100.1.1.2, subnet mask 255.255.255.0, neither
gateway, nor DNS nor WINS.

s iViewX computer: IP address 100.1.1.1, subnet mask 255.255.255.0, neither gateway,
nor DNS nor WINS.

In the iViewX software, select Ethernet in the “Remote” dialog box of the Setup-
Preferences-Hardware menu. In the Config tab, select the Ethernet address and port. To
allow Eye and Pen to send commands to iViewX, select the Enable Data Streaming option
in the Online menu.

The “Calibration” frame options are described in the following table.
LABEL DESCRIPTION

Number of calibration Number of points used for calibration You may choose O, 1,
points 2,5, 9 or 13 points.

If you wish to let iViewX use its own calibration, choose O
points

If your iViewX uses 3D planes (e.g. the HED-HT device), tick the “Use planes” checkbox and
fill in the fields of the frame below.

The “Planes definition” frame allows you to configure parameters for each individual plane.

LABEL DESCRIPTION
Number of planes Number of planes (1 or 2) whose data will be read by Eye
and Pen.
Plane 1 Number of the iViewX plane from which Eye and Pen is to
(number, width, height) | read data, and its horizontal and vertical dimensions in
millimeters.
Plane 2 Same as for plane 1.

(number, width, height)
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If you are going to use two planes (as in the illustration below), several restrictions apply:

Plane 1 must be located above plane 2;

Both planes must be left-aligned;

Planes can be of different widths;

Planes 1 and 2 must lie in vertical proximity (contiguous).

YV V VYV

Plane 1

(0,0} P1 width /

Plane 2

Figure 13: Setting up two planes.

“Eye and Pen” only records data for one eye. The “Binocular mode restriction” frame option
allows you to choose which eye (left or right) will be recorded if your eye tracker is in
binocular mode.

e) Tablet (pen tracking)

(File/configuration/acquisition menu, “Eye tracker” tab, “Tablet” model)

Strictly speaking, this is not an eye tracker, but rather a means of recording the movements of
the pen across the tablet’s surface as though it were eyetracking data. Thus, all pen
movements within the tablet's detection area are recorded, even when the pen is raised ("in
the air"). To a certain extent, this can help you to “see” where the pen goes during up pauses.

This "model" has no parameters to configure, so the "Parameters" button is inactive
(shaded).

This "eye tracker'’s sampling rate is that of the tablet and its calibration onto the screen
dimensions is matched to the display coordinates (Script tab).

Recording is matched as closely as possible to the requested sampling rate, whether or not
there is new tablet data.

Note

When used in conjunction with the "masking” mode (cf. Display configuration), where the
participant has to use the pen in order to be able to read the text on the screen (unmasking
the display by moving the pen above the tablet’s surface), you may end up with what amounts
to the “poor man's eye tracker”!

When the pen moves out of the tablet detection area, data are fixed to -100,-100 pixels ("out
of field").
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11.2.3. Evye tracker calibration configuration

(“On screen calibration” and “On non-LCD tablet calibration” frames)

a)

acquisition - [C:\...\chesnet\Local Settings\Application Data\Eye and P...

Tablet Ewetracker l Simple] Script ] NetSync] Display]

Iv Use eyetracker
Evetracker model
|Eyelink| %11 [S.R. Research] j 1..'.5'

| Filter redundant data

Sampling rate [Hz] RO0 &
[~ Trigger evetracker calibration

On screen calibration

Coordinates on screen [in pixels)
®1y1 w1 |D ﬂ Y1 |D ﬂ

w22 x2 1024 4 v2 |68 3

I Display a picture on screen

I |

[~ Wait for Esc key press to close calibration screen

On non-LCD tablet calibration

If calibration suface doe not cover the whole tablet, m +
calibration limit on tablet [in tablet units) x

Ok | Lancel |

Figure 14: Acquisition configuration panel, “Eye tracker” tab.

Calibration on screen

Details of the “On screen calibration” frame are given below:

LABEL

DESCRIPTION

Coordinates | This option allows you to set the calibration grid coordinates.

on screen
(in pixels)

Manage
calibration
screen

Use a
picture

Click on the "Whole screen" button to use the entire screen surface.

Set if Eye and Pen should provide a window (screen) for calibration (this is the
case for Eyelink) or if the eye tracker manages the situation on his own.

Displays a background picture when calibrating (on screen).
The following steps will help you to use this option.

STEP DESCRIPTION
1 Tick the “Use a picture” option.
2 Select the picture you want to be displayed during calibration

(click on the “folder” icon).
The path to this file is displayed to the right of the “Filename
label.

3 Enter the picture’s upper left-hand corner horizontal coordinates
(in pixels, relative to the display window) into the “X” box.
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4 Enter the picture’s upper left-hand corner vertical coordinates (in
pixels, relative to the display window) into the “Y” box.

The horizontal and vertical coordinates represent the location of the upper left-
hand corner of the picture in the calibration window.

b) Calibration on hon-LCD tablet

When calibrating on a non-LCD tablet (i.e. a tablet with an opaque surface, such as the one
you can lay down on a desk), ask the participant to look sequentially at points drawn on a
sheet of paper (laid on top of the tablet).

To learn how to calibrate your eye tracker correctly on the tablet, get in touch with your eye
tracker reseller helpdesk.

Next, select the calibration limit on the tablet (this limit is zero by default).

Only leave the calibration limit at zero if you are using a conventional tablet and your
calibration covers the tablet's entire surface.

If you are using a tablet and a PC screen and want to record eye movements on
both surfaces, read the following section to find out how to define a calibration limit.

Why set a calibration limit?

Simply because using a non-LCD tablet and a computer screen has several limitations.

Figure 15: A tablet and a PC screen recording device.

On the one hand, the calibration area is restricted because most eye trackers are only able
to make accurate recordings of eye positions within a 30° horizontal and 20° vertical range
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(angle “a” on Fig. 15). Indeed, depending on the size of the screen and tablet, the calibration
area may be assigned to only part of the screen and/or tablet.

On the other hand, because the tablet and the screen are not aligned in the same plane, the
distance (depth) between each hardware device and the eye will vary. This variation can
entail a decrease in recording accuracy. This is because eye trackers measure eye movements
as though the watched scene was flat and perpendicular to the line of sight. With a device like
the one shown in Figure 10, the eye-fixated point will be miss-estimated because of the angle
between the tablet and the “theoretical” plane of vision (angle “B” on Fig. 15). In order to
minimize the error, angle “B” has to be reduced as much as possible, by aligning the tablet
and screen surfaces.

When the distance between the eye and the device prevents the participant
from seeing the entire surface of the screen and the tablet, the calibration has to be
restricted to the visible area (depending on the participant’s vision and/or eye tracker’s
range). In this case, part of the task environment must be ignored. The vertical limit of this
ignored area is referred to as the “calibration limit”.

Figure 16: Calibration limit.

The steps to calculate the vertical calibration limit are described below.

STEP DESCRIPTION

1 . . . . .
Click on the i icon to the right of the “On non-LCD tablet calibration” frame.

2 Touch the bottom of the calibration surface (calibration limit) with the pen (tablet
stylus). The calibration limit value will be updated.

3 Click on the “OK” button. Mission accomplished.

Eye and Pen 2 - User manual 34



I11. DEVICE TESTS

Eye and Pen has functions that enable you to test the tablet and the eye tracker by two
means:

e avisual test;
e aperformance test.

The availability of the entries of the Device Test menu is determined by the acquisition
devices being selected or not.

111.1. Tablet tests
111.1.1. Tablet visual test

(Device tests/Tablet/Visual menu)

This function allows you to check visually how the tablet is working within Eye and Pen.
A background picture or the background color is displayed (select from the
File/Configuration/Analysis menu, “Display” tab).

Moving the pen across the tablet will leave a trace on the screen. The value defined in
“Configuration/Analysis/analysis/Draw a line between points” is used to display the test.
Either pen positions are « linked » with a line, or each pen position sampled by the tablet is
plotted (no line between points), thereby giving a direct visual indication of data quality.
When moving the pen across the tablet, pen pressure and coordinates (horizontal=X,
vertical=Y) are displayed at the top of the screen.

[Tabbe deasd - o 1E232 % 1B . Praxe BAE
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Figure 17: Visual tablet test.

To leave or end this test, you can either:

e press the “Escape” key;
e press the pen in the rectangle labeled “End” (see option “Show trigger zones” in
Analysis configuration p. 48).
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111.1.2. Tablet performance test

(Device tests/Tablet/Performance menu)

The performance test simply consists in tracing a continuous line on the tablet. When you lift
up the pen, an effective sampling rate is calculated.

Tablet performance

503 data received in 3812 milliseconds.
Sampling rate: 132 Hz

Figure 18: a Tablet PC performance test.

This test may be used to determine a Tablet PC sampling rate.

111.2. Eye tracker tests
111.2.1. Evye tracker visual test

(Device tests/Eye tracker/Visual menu)

This menu allows you to view the gaze position over the calibration grid (on screen).
It helps you to check the calibration visually.

[ =16 ]
o B & 0 O
L] L) L] L] L]
s s L s s
o 1) . - -
n 8 s s a

Figure 19: Visual eye tracker test.

Once you have calibrated your eye tracker, you should be able to see a cross (at the gaze
position) "moving with your eyes" (center of figure), as it is measured by the eye tracker.
To cancel the test, press the “Escape” key.
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111.2.2. Eye tracker performance test

(Device tests/Eye tracker/Performance menu)

This menu allows you to estimate the data sampling rate as recorded by “Eye & Pen”.
When you launch this function, a message will be displayed at the top of the screen, asking
you to wait for 15 seconds.

A message box will then display:

e the amount of data received per millisecond,;
e the eye tracker’s sampling rate.

Click on the “OK” button to end the test.

1IV. DISPLAY CONFIGURATION PARAMETERS
(File/Configuration/Acquisition menu, “Display” tab)

acquisition - [C:\...\chesnetiLocal Settings\ipplication Data\Eye and P...

Tablet] Eyetracker] Simple] Script ] MetSync  Display l

Acquisiion and analysis
|v Background picture
|C:\Documents and Settingshchesnet\Mes documentshEve and Pen 24 B |

Left O = Top |0 =

Background color |:| @
Pen tracing color — @

Acquizition
v Mazk production feedback. [dizplay)

Urmaszking |p0int.bmp B |

Screen fill-in
I

" Picture | El
(" Blur =

Analysiz

Screen dizplay [pixelz)

Width 1024 % Height |68 % @

(0.4 | Cancel |

Figure 20: Acquisition configuration panel, “Display” tab.

The “Display” tab contains three frames:

e “Acquisition and analysis”: displays defaults parameters common to the acquisition

and analysis modules;

e “Acquisition”: selects parameters specific to the Simple and Script modes of

acquisition;

e “Analysis”: displays parameters specific to the analysis.
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LABEL DESCRIPTION

Background You can select a background picture by clicking on the folder icon. The
picture path and name of this file will be displayed to the right of the label.

Allows setting coordinates (in pixels) of the picture’s upper left corner,

Left / Top relative to the upper left corner of the display.
Back q Select a background color for the display.
alc groun Note: if you select a background picture that is as wide as the
color screen, the background color will not be visible.
Pen tracing Select the color of the trace left by the pen on the screen.
color A sample of the current color is shown to the left of the button. Its color
number is written over the sample (useful for indicating a color in a
@ script).
Caution: if the tracing color is the same as the background color,

it will not be visible.

The “Acquisition” frame described below allows you to set the acquisition only display
parameters, be they Simple or Script.

LABEL DESCRIPTION

Mask production | If you do not wish the screen content to be directly visible, check
feedback (display) | this option.

Unmasking Select a picture file that will be used to “make visible” that which is
not visible in the immediate vicinity of the pen (“hole” in the mask).

An “umasking” file is a two-color (black and white) BMP format
picture. The dark area represents the area around the pen location
(the picture is centered on the pen’s position). The white area
represents the “peephole”. In the following example, the unmasked
part of the screen is elliptical and has been moved off-center to the
left of the pen position, allowing the writer to see part of what has
already been written.

- X

Figure 21: A file used to unmask the display.

You will find several samples of files in the “Cursors” folder (the
number in the filename indicates the “peephole” size in pixels).

Screen fill-in Select the screen masking mode you require:
e picture (select a file)
e color

e Dblur: the screen content is blurred. You can adjust the
blurring intensity from 1 to 100%. Since the trace left by the
pen is dynamically blurred, the higher the blurring level, the
longer it takes to refresh the display.
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Note: specific script commands allow a broader range of mask manipulations, such as the
definition of locations to mask/unmask, etc. Also see the warning about masking, p. 69.

The “Analysis” frame allows you to configure display parameters that are only applicable for
data analysis:

LABEL DESCRIPTION
Width (pixel) Width of the display window for later analysis.
Height (pixels) Height of the display window for later analysis.
Current Directly fills “Width” and “Height” fields with the current screen
resolution display resolution (defined in the Windows display properties — see
Windows Configuration Panel).
Caution: the higher the resolution and color number, the

longer it will take to “refresh” the display and the greater the
video memory load will be.

V. ACQUISITION CONFIGURATION PARAMETERS

V.1l. Simple acquisition

(File/Configuration/Acquisition menu, “Simple” tab)

acquisition - [C:\...\chesnet\Local Settings\Application Data\Eye and P...

Tablet] Epetracker  Simpls ] Script ] NetSync] Display]

Simple acquisition parameters

|v Trigger zone 1

v Show at the beginning of recording |v Hide on first pen press

PFicture | paint.brmp B |

Zone coordinates on the tablet #1 |42890 ﬂ 1 |'| ﬂ =
xz [54201 3] w2757 % &

|+ Trigger zone 2

Picture: | paint. brp B |

Zone coordinates on the tablet X1 |2?094 ﬂ 1 |14525 ﬂ =
xz |30480 ] vz [34m 2 =

End trigger zone

Zane coardinates an the tablst #1 |2443U ﬂ 1 |‘|8?98 ﬂ o
x2 [30477 ] vz 22821 3 j

[v Dizplay pen tracing on background

0K | Lancel |

Figure 22: Acquisition configuration panel, “Simple” tab.
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LABEL

Trigger zone 1

Show at the
beginning of
recording

Hide on first pen
press

Picture
(trigger zone 1)

.

Trigger zone 2

Picture
(trigger zone 2)

End
trigger zone

Zone coordinates
on the tablet
(in tablet lines)

Display pen tracing
on background

DESCRIPTION

This option creates a rectangular zone on the tablet, allowing you to
display a picture on the screen. This will be referred to from now on
as Trigger zone 1.

In "simple acquisition" mode, if the participant presses the penin a
trigger zone, the selected picture is displayed on the screen. When
the pen is released, the picture disappears.

When it is ticked, this option allows you to select:

the trigger zone 1 coordinates on the tablet;

the associated picture;

the “Show at the beginning of recording” option;
the “Hide on first pen press” option.

If this option is ticked, the picture "linked" to trigger zone 1 is
displayed at the very start of data acquisition.

This option is only available if the preceding option has been
activated.

If this option is ticked, the picture displayed at the start of
recording is removed from screen when the pen is pressed on the
tablet surface (i.e. typically when writing starts).

Allows you to select the picture "linked" to trigger zone 1 (click on
the folder icon).

The name and path of the selected picture are updated in the box
labeled “Picture”.

The picture is always displayed in the upper left-hand corner of the
screen.

According to its original size, the picture may cover only part of the
screen (there is no resizing).

Works in a similar way to trigger zone 1, except that it has no “Show
at the beginning...” or “Hide on first...” options.

Works in a similar way to the picture for trigger zone 1

Allows you to create a rectangular zone on the tablet. When the
participant presses the pen on it, the recording stops.

Allows you to set tablet coordinates for trigger zones. Click

on the =" jcon.

If this option is ticked, the participant's writing (or drawing) will be
displayed on the screen.
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V.2. Script-based acquisition configuration

(File/Configuration/Acquisition menu, “Script” tab)

acquisition - [C:\...\chesnetW ocal Settings‘\ipplication DataiEye and P...

Tablet] Eyetlacker] Simple  Script ]NetSyncl Display]

Faolders
Stirnuli |C:\Documents ahd SettingzhchesnetiMes documentshEpe and Pe B

Data |C:\Documents and Settingshchesnet\Mes documents\Epe and Pe B

Scripts |E:\Documents and SettingstchesnetiMes documents\Eve and Pe B

Screen dizplay coordinates (in pikels)
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Text dizplay

Text font and color 1671
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Text background colar 16777215 T

Tedsample | @Arial Unicode MS 18

Start zone
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wefaiz & vafo 3 ==

LCancel ‘

Figure 23: Acquisition configuration panel, “Script” tab.

The “Script” tab contains four frames:
e “Folders”: names of the directories of recorded data and the stimuli used;
e “Screen display coordinates (in pixels)”: parameters of screen display coordinates;
o “Textdisplay”: text display parameters;

e “Startzone”: start zone coordinates on the tablet.

The “Folders” frame contains all the parameters needed to define the names of the directories
containing data recordings and the stimuli that have been used.

LABEL DESCRIPTION

Stimuli | Select the folder containing the stimuli used for script-based acquisition
(pictures, movies, texts and / or sounds).

Data Select the folder in which the data is to be recorded.

Scripts | Select the folder containing the script(s) to execute. When in a NetSync
session, this folder’s content will be announced (listed) to the Master host.
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“Screen display coordinates (in pixels)” allows you to define which zone of the screen will be
used to display stimuli, messages etc. To use the entire screen, set X1 and Y1 to zero, and set
X2 and Y2 to the horizontal and vertical screen resolution values.

For example, with a 1024 x 768 resolution, set to O, 0, 1024, 768 (see FAQ: “How can I find

The “Text display” frame contains the parameters needed to define how texts will be
displayed with a script.

out the current screen resolution?” p. 199), or click on the button

LABEL DESCRIPTION

Allows you to select default parameters for text and

Text font and color message displays. You can set:

o | color;
T font;
size;
underline or strikeout style.

When selecting a color (click on button), the new color and
its color number are displayed to the left of the button.

The color number is used in some script commands.
Allows you to select the default background color for text

displays. When changing the color (click on button), the
color and its number are updated to the left of the button.

Text background color

The color number is used in some script commands.

The “Start zone” frame allows you to define a default start zone on the tablet.
When calling up the corresponding command in a script, the script will remain “on hold”
until the participant presses the pen in this zone (see p. 14, Coordinate representation).
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V.3. NetSync: network-managed “Script” acquisition

(File / Configuration / Acquisition menu, “NetSync” tab)

acquisition - [C:\...\chesnet\L ocal Settings\ipplication DatatEye and P...

Tablet] E_l,letracker] Simple] Script MetSync ]Displa_l,l]
Metwork parameters

Master IP adress |'| 01EEEE j

Dialog port 50000 &
Trangfert port 0021 =

Master sessions options

v Download a copy of NetSync clientz data in the folder:

C:\Documents and Settingz\chesnetyMes documents\Eye and Pen 24da B

[ Free digk space onunit C: 59 & [38697 kb) ]

Client sezzion optionz

v Update Stimuli and Scripts folders from baster's folders

L O )] Carcel

Figure 24: Acquisition configuration panel, “NetSync” tab.

The “NetSync” tab includes three frames:

o “Network parameters”: parameters required for a “Client” host to be able to
communicate with the “Master” host, and synchronize and transfer data;

o “Master session options”: options used by the “Master” host.
e “Client session options”: options to determine for a “Client” host.
The “Network parameters” frame contains all the parameters required to enable

communication to take place between the Master host and the Client hosts. This information
should be the same on both the Master host and the Client hosts.

LABEL DESCRIPTION
Master 1P Network address of the Master host.
;5 er This address can be typed in.
address On the Master host, the scrolling list shows the host’s local
network address.
Dialog port Port number used to manage communication (messages) between

the Master host and the Client hosts.
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Transfer port Port number used to copy (FTP) data files to and from the Master
host and the Client hosts.

All the available port numbers lie within the 50000-65535 range, i.e. the range authorized for
“private” use on networks (see http://www.iana.org/assignments/port-numbers).

The “Master session options” frame contains parameters specific to the Master host. Thus,
these options have no effect on client hosts.

LABEL DESCRIPTION
Download a copy of | Tick this option if you want the data collected during the
NetSync client’s acquisition session to be copied to the Master host.
data
a Next, click on the folder icon to designate the destination folder.

The “client session options” frame presents the option Update Stimuli and Script
folders from Master’s folder. Tick this option if you would like the Script folder (as
defined in the Script tab) and the Stimuli folder to be updated with the content of the Stimuli
and Script folders of the Master host. Only missing or older files are updated.

VI. DATA ANALYSIS CONFIGURATION PARAMETERS

VI1.1. Analysis configuration panel

(File/Configuration/Analysis menu)

Once the data acquisition is complete, the data analysis tools will help you to sort, code,
discard, cluster, etc. The options in this panel can be modified at any time.

29 Eye & Pen
Fichier | Tests Protocole Outils  Edition  Affichage 7

@ Editeur de script
% Acquisition L4

Mouvelle analyse... Ctrl+N

Récuvrir... Ctrl+ O

o [

Session...

r Importations 4

Configuration Acquisition...
1 CA\..\data\ACTsujet108\ACT 108 e 3
2 C\..\sujet? af5SS5P_danseuse @ Cuvrir...
3 CA.MAEye and Pen 2\data\ 5401 _chien ksl Enregistrer sous...
@ Quitter Alt+Fd4 Sauver comme défaut

Recharger défauts

Figure 25: Launching the analysis configuration panel.
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V1.2. New analysis configuration

(File/Configuration/Analysis menu, “New Analysis” tab)

analysis - [C:\...\chesnet\Local Settings\Application Data\Eye and Pen ...

Display | Mew analysis | Analysis | Preview | Tooks | Application

Tablet data
[] &ggregate successive pen data into the same tablet zone [simple acquisition]
[] &nareqate successive pen data with speed below [ines/ms]

[] Corevert pressure level to Up and Down states

Eve data
[T aming if Eve data are missing
[ &naregate successive eye data with speed below (ines/ms)

[ Code -1 out-of-figld eye data

[CT1f an &0 file esists for curent background picture, apply to eve data

Acquizition devices

() Use ariginal acquisition parameters

1 Use cument acquisition parameters instead

ak l [ Cancel

Figure 26: Analysis configuration panel, “New analysis” tab.

This tab shows three frames labeled:
o “Tablet data”: parameters for tablet data treatment;
¢ “Eye data”: parameters for eye tracking data;

e “Acquisition devices”;

Parameters for the “Tablet data” frame options are explained below:

LABEL DESCRIPTION
Aggregate successive pen | If this option is ticked, successive data items in the
data in the same tablet same trigger zone will be turned into a single data
zone item.
(simple acquisition) All the participant's moves in this zone will be

clustered within a single point.
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Aggregate successive pen
data with speed below...
(lines/ms)

Convert pressure level to
Up and Down states

Up state pressure level
(0/1023)

This option is useful when, for example, a participant
moves slightly when pressing the pen in a trigger zone.
A series of moves then becomes a single press.

Aggregates successive pen data (pen being pressed on
the tablet moves slightly) relative to a speed threshold.

This threshold must be empirically determined. It is
expressed in lines (tablet counting unit) per
millisecond.

All successive moves (samples) with a speed below this
threshold will be clustered into a single point.

Transforms pressure exerted by the pen on the tablet
into a bi-level state: the pen is either “up” or “down”.

By default, a pressure level of zero corresponds to a
pen “up” state. Any other value corresponds to a pen
“down” state and is then set to 1023 (maximum
pressure).

This can be compared to the process of converting a
picture in a monochrome series of grays into a black-
and-white picture.

Caution: the pressure scale may vary from one
tablet model to another.

Allows you to define the threshold pressure value for
the “up” state of the pen.

For example, if the pen does not leave a trace on the
paper until the pressure exceeds a value of 3 or 4, you
can set the threshold to this value.

Important: this option is only available if the
“Convert pressure level...” option has been ticked.

The parameters for the “Eye data” frame options are described below:

LABEL

Warning if eye data are
missing

DESCRIPTION

This option is only useful only if you are using an eye
tracker. Otherwise, do not tick it.

If you have ticked it, a warning message will be displayed
if the protocol's eye-tracking data are not found.

Important: if you are not using an eye tracker, do
not tick this box.

This option may be useful for signaling a data
management problem, for example when only a part
of a participant’s files has been moved to a new
directory.
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Aggregate successive eye
data with speed below
(lines/ms)

Code -1 out-of-field eye
data

Aggregate successive
out-of-field eye data

If an AOI file exists for
current background
picture, apply to eye data

Aggregates successive eye data below a certain speed
threshold.

This threshold must be empirically determined. It is
expressed in lines (tablet counting unit) per millisecond.

All successive moves (samples) with a speed below this
threshold will be clustered into a single point.

Data with coordinates beyond the calibrated area are
automatically coded as -1.

This option is only available if the above option has been
ticked.

This option allows you to aggregate (cluster) successive
data beyond the calibrated area. These items will not be
taken into account in the analysis, but will enhance the
initial data duration with the sum of all subsequent
discarded data.

It is useful to reduce the amount of data when, for
example, the participant is thinking with his/her eyes
"gazing skywards".

If an AOI! file exists with the same name and in the same
directory as the background picture (e.g. “backgnd.bmp”
and “backgnd.aoi”), this option allows you to
automatically load and apply AOI zone coding to the eye
data.

The “Acquisition devices” frame allows you, either to use the original device(s) configuration
parameters that were in use when the protocol was recorded, or to use the current devices
configuration instead (which may not be the same).

Since these parameters includes devices resolutions and sizes, this will have consequences on
data display and later calculations (you can see which parameters are included in file headers

in Appendix).

As a rule, it is advisable to use the original configuration parameters.

1 An AOI is a visual Area Of Interest (see p.140)
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VI1.3. Analysis configuration

(File/Configuration/Analysis menu, “Analysis” tab)

analysis - [C:\...\chesnet\Local Settings\ipplication Data‘Eye and Pen ...

Displa_l,l] Mew analysis  Analysis lPreview] Toolz ] Application]

Dizplay
Eve cursor |E SPROGSaco\EcoleProdyEPZ.0_Wistahcursorshoross. bmp B |

Pen cursor |E SPROGSaco\EcoleProdhEPZ.0_Wistahcursors\pencil brp a |

Final product watermark color I:l @

[ Show pressure level [v* Show tigger zones [simple acquisition)
[ Draw a line between tablet points [ Show pictures (zsimple acquisition]

[v Synchronize background picture and wisual zones (&01)

[V Show pictureftablet separatiord

pasitian [in pizeks) |0 =

Calculations

Units
" Lines [tablet counting unit] * Meazurement [centimeters or inches)

Mumber of decimals |4 %

ok ‘ LCancel |

Figure 27: Analysis configuration panel, “Analysis” tab.

This tab shows three frames, labeled:

o “Display”: parameters for data display options;

e “Calculation units”: parameters for the calculation results;

The “Display” frame options are described below.

LABEL

Eye cursor

Pen cursor

Pause color

DESCRIPTION

Choose the icon that will materialize (show) gaze position on

the screen.

A cursor is a “.BMP” picture file, with a maximum of 256 colors.

The first point (pixel) in the lower left-hand corner of the
picture defines the color that will be replaced by transparency.

For example, you can create a cursor with a circle shape
corresponding to the participant's central vision, or fovea
(consult fovea.bmp in the \cursors subdirectory to gain a better
idea of what is "centrally" viewed.

Choose the icon representing the pen’s position on the screen.

Allows you to change the color used to represent pauses on the
screen (see p.116).
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9|

Final product
watermark color

3|

Show pressure level

Draw a line
between tablet
points

Synchronize
background picture
and visual zones
(AOI)

Show picture/tablet
separation

Position (in pixels)

Click on the button, select a color and the color sample will be
updated to the left of the button.

This option allows you to see what the participant wrote as a
background. The final product is then displayed as a
watermark.

Clicking on the button, you may then choose a particular color
for the watermark.

A sample of the selected color is displayed to the left of the
button.

Hint: to make the watermark disappear, choose a color that is
similar to the background color.

Change the color of the pen’s trace according to the amount of
pressure exerted on the tablet (shades of gray). The greater the
pressure, the darker the shade (O=white, 1023=black).

This option allows you to draw a line joining up successive
points. It makes the participant’s writing easier to read.
Unticking this option makes it easier to assess data quality in an
initial analysis (number of points, etc.).

The distance between the points will be related to the
participants’ writing (drawing) speed.

Visual Areas Of Interest (AOI) are commonly defined with
respect to the background picture.

If the background picture is moved (cf. Shift layers, p.136), the
AOI will no longer be in the right place.

This option allows you to "link" the AOIs to the background
picture. That way, if the background is moved, the AOI will
move with it.

Check this option if you are using a non-LCD tablet + screen
(the tablet is located below the screen) and you are calibrating
your eye tracker on the whole device (cf. diagram, p. 33)

Displays a separation line between screen and tablet.
Determine the position of the separation line, taking into

account the physical position of the two devices. Click on the
button, fill in the fields of the dialog box and click on “OK”.

€ Calculate. ..

Picture/tablet separation

Display height (cm)  |[22.8
Yertical dizplay rezolution [pixels] lm

Diztance from bottorn of picture to tablet top (em] |12.4

Ok, | Cancel ‘

Figure 28: Physical separation between screen and tablet dialog box.
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Show trigger zones
(simple acquisition)

Show pictures
(simple acquisition)

If this option is ticked, trigger zones will be displayed in the
background during analysis.

In general, it is advisable to keep this option ticked.

If this option is ticked, the picture linked to a trigger zone will
be displayed when the pen data "enters" into this zone. It

mimics the participant’s behavior.

Parameters in the “calculations” frame are described below:

LABEL DESCRIPTION

This frame allows you to select the unit of measurement for the
calculation outputs. There are two possible values:
¢ inlines, the tablet’s "natural” unit of measurement;
e in centimeters or inches, depending on the tablet’s
resolution and the driver’s measurement system.

Units

Set the number of decimals for non integer values extracted
(distances, speed, etc.).

Nunber of decimals

V1.4. Analysis display configuration
(File/Configuration/Analysis menu, “Display” tab)

analysis - [C:\...\chesnet\Local SettingsWpplication Data\Eye and Pen ...

Display | Mews analysiz | Analysiz | Preview | Tooks | Application

Acquizition and analysiz

Background picture
C:ADocuments and Settingshcheshet\Mes documentshEye and Pen 24

Left |0 [l Top |0 (a

Background color I:I @
Pen tracing color W @

Aauizition
Mazk production feedback [display)

Unmasking C:ADocurments and SettingshchesnetiMes documentshEpe and

Screen fil-in
&
) Picture
) Blur =

Analysiz

Screen dizplay [pixelz]

Width 1280 4

Height [a00 (&)

[ Ok ] I Cancel

Figure 29: Analysis configuration panel, “Display” tab.
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This tab is the same as the one in the acquisition configuration panel
(File/Configuration/Acquisition/Display menu, p. 37)

VII. PREVIEW CONFIGURATION

(File/Configuration/Analysis menu, “Preview” tab)

analysis - [C:\...\chesnet\Local Settings\Application Data\Eye and Pen ...

Display] MNew anal_l,l&i&] Bnalysis  Presisw ] Tools ] Applicati-:-n]

Tab data color - 7
Eye data caolar _ @

[v Include eve movements in fikation maps

Freview

Temperature

Foveal vizgion diameter projection on screen [in pikels] |31 = :

Circle

[v Link circle diameter to fixation duration

| e odn I:l (&7

[v Mumber fizations

Al scanpath

[v Draw aline between fidations

OF ‘ LCancel |

Figure 30: Analysis configuration panel, “Preview” tab.

The “Preview” tab shows three frames, labeled:
e “Preview”: set colors to represent data projection on screen;
o “Temperature”: parameters specific to this preview mode;

e “Circle”: parameters specific to this preview mode.

The “Preview” frame allows you to set:

Tab data color Select a color to represent tablet data (click on the button).
A sample of this color will be shown to the left of the
@ button

Eye data color Select a color to represent eye data (click on the button). A

@ sample of this color will be shown to the left of the button.

Include eye movements | If this option is ticked, previews like “temperature” will
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in fixation map include all eye movements’ data, whether it is fixations or
simple eye movements.

The “Temperature” frame allows you to specify the foveal vision diameter projection
on screen (in pixels). To set this value, click on the “Calculate” button. The following dialog
box will then be displayed:

¢r Calculate...

Angle -» pikels
Distance from eye to screen [cm) (30,4

Pisel
Display width [cm) |33.5 - izt
Harizontal digplay resolution (pikelz) |1 024 ﬂ
Angle [degrees) |21
ok Cancel

Figure 31: Calculation of foveal vision diameter on screen.

Fill the boxes with the requested values and click on the “->” button. When satisfied, click on
the “OK” to validate.

The projection of the foveal vision will then be calculated and displayed to the left of the
“Calculate” button.

The “Circle” frame options are described below:

Fill circle Should the circles representing fixations be filled with color?
If the answer is "yes", tick this box. Then, click on “Change” to select
the color. The current color is shown to the left of the button.

Link circle If this option is ticked, the diameter of the circle representing a
diameter to fixation will grow according to fixation duration. The longer the
fixation fixation, the greater the diameter.

duration [ diameter = (Log2(Duration) * log1o(Duration)-1) / 2 ].

AOI scanpath: successive fixations in the same AOI are summed up and the "point” is
plotted at summed fixations barycenter location coordinates. Obviously, if you want this
preview to be meaningful, fixations (see p. 126) and AOI (see p. 140) should have been
calculated and defined first.

Number Fixations are numbered in chronological order, which allows you to
fixations make their order visible.

Draw a line Each circle, representing a fixation, is linked to the next one with a
between line. This visualization may help to follow a scan path.

fixations
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VIIl. CONFIGURING TOOLS

(File / Configuration / Analysis menu, “Tools” tab)

analysis - [C:\...\chesnet\Local Settings\Application Data\Eye and Pen ...

Dizplay | Mew analyziz | Analpsis | Preview | Tools | Application

WWhord separation

wiord begin code w0
wiord end code n o
Inter-word pause code 3 I[ﬂ

Code Up pauze before first ward

Mumber of lines for description 3 '[3
Separator between tests

Include Up pausze preceding word into sequence

ak. l [ Cancel

Figure 32: Tools parameters.

The “Tools” tab includes the options of the Tools menu items.

The “Word separation” frame allows you to set the default values for the tool of the same
name.

The options of the “Word separation” frame are described below:
LABEL DESCRIPTION
Word begin code Code that will be attributed to the first tablet datum for each

word. This code can be modified for each individual word
when performing step 2.

Word end code Code that will be attributed to the last tablet datum for each
word. Once again, this code can be modified when performing
step 2.

Inter-word pause Code attributed to the pause(s) preceding each word.

code

Code Up pause This option allows you to determine whether the pause before

before first word the first word is to be coded or not. In most cases, this pause

is the pre-writing pause, so you may want to exclude it from
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the automatic coding.

Number of lines for Number of text lines available to describe each separated
description word (from 1 to 6).

Separator between You may decide to insert separators between the lines of
texts description for each word (“Text” lines). In this case, the

description lines for each word will be assembled together
with the separators to create a single descriptor that can be
used to generate sequences.

Include Up pause If this option is ticked, the pause preceding the word will be
preceding word into included in the sequence as its start timestamp.

sequence

Word separation data are automatically saved / loaded with the protocol. The file has a
“WDS” extension (<ParticipantName>.WDS) and is saved in the same folder as the analysis
data file. It is automatically loaded (if it does exist) whenever the analysis is reopened. This
WDS file can be manually deleted (without any risk for Eye and Pen).

IX. APPLICATION PARAMETER CONFIGURATION

(File / Configuration / Analysis menu, “Application” tab)

analysis - [C:\...\chesnet\Local Settings\ipplication Data‘tye and Pen ...

Display | New analysis | Analysiz | Preview | Tools | Application

Interface

Language E= English |
Color model LightBlue v
E rrvironment

Give feedback when processing iz ower
Confirm gave analysis on exit
Canfirmn file avenwriting

3 '[ﬂ Undo lewvelz

5 '[a Itemz in the most recently used files izt

*4 [] Associate TAB and Tk files with Eye & Pen
[requires administrative privileges)

Ok, ] [ Cancel

Figure 33: Application parameter settings.
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The “Application” tab includes two frames:

o ‘“Interface”: select language and toolbar appearance;

¢ “Environment”: general software settings;

The options of the “Interface” frame are explained below:

LABEL

Language

Color model

DESCRIPTION

This option allows you to select the software interface language in
a scrolling list (English Z or French K1),

This scrolling list allows you to select a “color model” to
personalize the toolbars look and feel (Pauses, Fixations,
Sequences, etc.).

Note :

This option uses a special folder named “Toolbars”, containing the
color models.

Each model is made of a sub-folder (named after the color model
name) containing pictures and icons for toolbars (as BMP format
pictures), and a file named "Toolbars.ini" describing the
background color and type font involved. The "Toolbars" folder
contains a file named "ColorModelsHowTo.txt" explaining how to
build your own color models.

The “Environment” frame allows you to set specific behaviors:

Give a feedback when a If this option is ticked a message will be displayed when

processing is over

some processing ends, for example capturing the protocol
into a picture or clustering eye movements into fixations.

Confirm save on exit If this option is not ticked, the analysis will automatically

be saved, without any prompt. Otherwise, you will be
asked to decide whether you want the analysis to be saved
or not.

Confirm file overwriting | Allows you to activate / deactivate the overwrite

confirmation prompt messages when attempting to save
over an already existing file.

Note :

Although the warning speaks about file replacement,
when it come to text files (data extraction, etc.), data are
appended to the existing text file.

Deactivate this option may be useful in particular cases,
for example to simplify data extraction automation.

In the usual case, it is advisable and safer to leave this
option ticked.
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Undo levels

Items in the most
recently used files list

Associate TAB and TWK
files with “Eye and Pen”
(Windows registry)

X.

Set the number of successive actions that can be
cancelled.

Set the maximum number of filenames (saved analysis)
displayed at the bottom of the File menu when scrolling
down. Admitted values ranges from O to 128.

Allows you to directly launch “Eye and Pen” when you
click on a “.TAB” data file or a “.twk” analysis file (details
in Appendix XI11).

SAVE / LOAD CONFIGURATION PARAMETERS

When you use “Eye and Pen”, the last parameters to have been used are reloaded by default.

If you wish to use more than one configuration, you can save current parameters under a

new name before modifying them.

You will then be able to reload them later.

To do this, click on the “File” menu, select “Configuration” and click on “Save as”. The
following dialog box will then be displayed:

. ~
Save as
Save in: | ) Eve and Pen 2 j &5 E-
LY CREP.ini
b '3 WEPkeys.ini
Mes documents
récents
[
Bureau
Mes documents
I
._.,1“
Poste de trawail
. |
Favoris réseau  File name: |EF'- ini j Save
Save as lype: |Eonfiguration file it ﬂ Cancel

Figure 34: Saving the configuration parameters.

Choose a filename and a directory and save your configuration parameters (".ini" file type)

clicking on the “Save” button.
The file has now been saved.

To open a parameter file, click on “File”, select “Configuration” and click on “Open”. The
following dialog box will then be displayed:
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Open

Laok in: | ) Eve and Pen 2 j & E-
Y HEP.ini
! ’3 _DEPkeys.ini
Mes documents
1Ecents
G
Bureau

Mes documents

{(:n

Poste de travail

y
Favoris réseau  File name:; | ﬂ m

Files of type: | Configuration file [*.iri) ~| Cancel

Figure 35: Loading the configuration parameters.

Select an ".ini" configuration file and click on “Open”.
The configuration parameters contained in this file will immediately be activated.

Default configuration

If necessary (e.g. you misconfigured some parameters), you can reload the Eye and Pen
default parameters.

To do so, click on “File”, select “Configuration” and click on “Reload defaults”.

Default configuration parameters will now be activated.

To save current parameters as new default parameters for Eye and Pen, click on
“File”, select “Configuration” and click on “Save as default”.

Note:

You cannot load a configuration file or the default parameters once an analysis is underway.
Otherwise, the parameters of the tablet, eye tracker and display, together with other
parameters involved in the analysis might be modified and your analysis would be greatly
compromised.

For this reason, if you wish to change the configuration file, close your analysis first.
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CHAPTER 2: data acquisition

1. INTRODUCTION

I.1.  Acquisition modes

Data acquisition can be managed in tree modes:

e aso-called “Simple” acquisition mode, which is totally defined in the Eye & Pen
configuration panel;

e an acquisition mode driven by a “Script”, i.e. where all events are described through a
pseudo command language. Certain basic parameters are set in the Eye & Pen
configuration panel, but all the parameters may be redefined via the script.

e an acquisition mode driven by a “Script” and synchronized through a network:
NetSync.

The “Simple” mode allows you to manage an acquisition according to the options selected in
the configuration panel. For example, should a picture be displayed when the recording
starts, should this picture be hidden as soon as the participant begins to write, etc.

The ease with which Simple acquisition can be managed brings with it certain limitations, in
that the options are limited to what is available in the Eye and Pen configuration panel.

So that you can run a more complex (or extended/varied, etc.) acquisition scenario, Eye and
Pen also provides a “Script” mode.

A script is based on a programming mini-language that allows you to specify how the
acquisition will take place and what will happenZ2. In short, it describes the acquisition
scenario that Eye and Pen will have to process.

In practical terms, a script comprises a text file containing written commands and
parameters that Eye and Pen will interpret and then execute: for example to play an audio
stimulus, to wait until the pen is pressed in a tablet zone, to load a list of words to display on
the screen, etc.

2 A script language is a programming language that allows control of functionalities of a
computing system [...]. Script language can free from low level constraints [...] and benefit
from a high level syntax.

A script language is most often executed from files containing the source code of the program
that will be interpreted. Historically, they were created to shorten the traditional
dveleopment process [...]. The first languages were oftenly called “command language” or
“Job Control they allow you to automate a bunch of successive simple commands, like a
“theater script” (translated from http://fr.wikipedia.org/wiki/Langage_de_script).
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1.2. Session logging

During a recording session, the main events of interaction with the participant (on-screen
displays, audio/video playing, recordings, responses, etc.) are recorded in a “.log” text file,
together with the time at which these events occur (time elapsed in milliseconds since the
beginning of the recording session).

This Log may be used again later, when analyzing data.

1.3. About timing

Tablet and eye-tracking data are recorded with a common time base, i.e. the time at which
the PC executing “Eye and Pen” starts receiving the incoming data.

Although this system is not ideal (timing may be less reliable than that of the acquisition
device because the data have to "travel through" the Windows system, resulting in additional
and unpredictable delays), this mode was chosen to circumvent problems encountered with
some tablet drivers. Moreover, not all eye trackers time-stamp their data.

1.4. Acquisition environment

The tablet and eye tracker that you have selected and configured are activated as soon as data
acquisition begins.

If the eye tracking system is capable of doing so, its calibration procedure is automatically
and immediately launched at the start of data recording, without any request on your part.

For EyePuter and ASL504 (serial mode), you will have to carry out an independent
calibration prior to acquisition.

The acquisition is monocular, i.e. only the right or left eye (cf. Eyelink configuration panel, p.
24).

Abort an acquisition: whatever your acquisition mode, a key press on the F12 keyboard key
will halt the acquisition as quickly as possible.
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. “SIMPLE” ACQUISITION
(File/Acquisition/Simple menu)
The “Simple” mode of acquisition allows you to record tablet and eye data (if you are actually

using an eye tracker, of course) using the simple acquisition parameters defined in the
acquisition configuration panel.

Steps to launch the Simple acquisition mode are described below.
A dialog box will appear, asking for the name of the file in which to save the recorded data.

STEP DESCRIPTION

1 Select the directory in which you want the data to be recorded.
2 Give the file a name, such as the participant's name (example: participant 1).
3 Click on the “Save” button.

The “Go” button will then become available.

4 Click on the “Go” button to start your protocol and data recording.

To end the session using the simple acquisition mode, you have two solutions:
e press the pen in the "end" trigger zone on the tablet (normal exit);
e press the “Escape” key (“emergency” exit).

111. SCRIPT-BASED ACQUISITION

Acquisition based on script relies on a mini programming language.

This pseudo language is made up of a list of commands.

These commands have to be written in a text-only file “.txt” (Windows ANSI coding).
There must be only one command per line. No spaces (blanks) are allowed.

A set of commands in a text file is called a script.

In a script, a line may contain three sorts of items:
e acommand
¢ acomment: defined by a semi-colon at the beginning of the line and followed by text
(spaces allowed)
o alabel: defined by “:” followed by a single word.

Example:
Commandl

; my comment is here A comment
command?2

‘Tagl < A label
Command3
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I11.1. Script-based acquisition dialog box
(File/Acquisition/Script menu)

When launching the script-based acquisition mode, a “start” dialog box is displayed on the
screen.

Acquisition

Sezzion

Script |W2_iterating_labels.tt

Participant 1D | tato

[] Do miot ovensite previous recording

Gal || ol

Figure 36: Script-based acquisition dialog box.

LABEL DESCRIPTION
Script Displays the name of the current script.
= Allows you to select the script you want to use.

Caution: a script file must be saved in "text-only" file format
(“.txt™) if it is to be understood by Eye and Pen.

By default, the last used script is proposed.

& Modifies the current script or create a new one in the script editor.

Participant 1D Choose a name for the data file(s).

Do not overwrite | This option allows you to avoid losing data from a previous

previous recording if you mistakenly choose the same name.

recording If this option is ticked and a data file with the same name already
exists in the same directory, a warning will be displayed (recording
is canceled).

Go! Launches acquisition.

First, the script is checked against major defects (syntax faults,
missing files), then it is executed.

Quit Closes the acquisition dialog box and returns to the main Eye and
Pen screen.
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111.2. Script editor
(File / Script editor Menu)

The script editor helps you to write commands by selecting values and filling in fields in
dialog boxes. If a script file is named in the "Script” field of the script acquisition panel, it can
be modified. If the panel does not already contain a name, a new file will be created.

£p'Script editor - C:\Documents and Settingsi\chesnetMes documentsiEye and Pen 2\scriptsiV2

File Edit Command Script ¢
1 Files and directories ¥
25 Lahel v Ee2)
3 W List » tarting wvalue: *I:53tart%,-1,-1,FLL3E)
: . Display 4 SetDisplaywindowCoord
6 wWriting 4 SetBackGraundColor
71 Eve tracker 4 SetPenCalor : 3I:3tart%,-1,-1,TRUE)
o0 wai ¥ SetFont
2 MetSvnc 4 Masking 4 SetlnmaskFile
12 y Jumps 4 SavescreenToBMP SetMaskingMode
12 D Jurnps triggered » Booo ,-1,-1,TRUE} SetMaskingFillPic
13 Skirnuli r SetMaskingFillColor
14 Simple acquisition ' SetMaskingBlurLevel
15 Mz writingDur ation AckivateFeadbackMasking
DefinelnmaskZone
ClearlnmaskZones
SetUnmaskZoneskange
SetUnmaskZonesBackTracking
MustWriteToActivatelnmaskZone

Figure 37: Script editor menus.

The “Command” menu allows you to select script commands and set their parameters with
the help of dialog boxes where you fill in fields. Obviously, a script can also be written or
modified “by hand”.

Depending on the type of zone/area to be defined, selection will be done either with the
computer mouse on the screen or else with the tablet pencil on the tablet. For some fields, a
mouse right-click will open a list of suggestions, including labels found in the script,
keywords and keyword combinations.

When it has been validated, the dialog box will write the command for you at the place where
the text cursor is, with the values you have defined.

Commands are grouped by category and presented in the following order

The “Script” menu:
= “Check syntax” performs an automatic verification to ensure that the script is “well”
written.
= “Execution test” checks that all the elements involved in the script (syntax, stimuli
files, etc.) are ready.

The “?” menu:
=  “Help”: shows what help is available for script acquisition
=  “Command list”: provides a list of script commands

Once the script has been saved, its name is updated in the script acquisition panel.
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111.3. Script commands.

Script uses two kinds of commands:

e commands comprising a single word.
Example: Commandl

e commands comprising a command word followed by parameters between brackets,
separated by a comma.

Example: Commandl(parameterl,parameter?2)

When using the second type of command, replace the parameter definitions (between
brackets) with their values.

A few rules:

e Asingle command, comment or label to a line.

e The script analyzer isn't “case sensitive”, i.e. upper- and lower-case letters are the
same to it.

e Since comma is used to separate parameters, if you whish to insert a comma into a
text, first insert a backslash before the comma (“\,”). This way, it won't be
interpreted as a separator.

Reminder about coordinates:

X1 and Y1, X2 andY2 are the coordinates of the two opposite corners of a rectangular area
(e.g. a screen, a picture, a zone on a tablet, etc.)

LABEL DESCRIPTION

&1yl X1 and Y1 coordinates correspond to the upper left-hand corner of the
rectangle. X2 and Y2 coordinates correspond to the lower right-hand

x2y2 corner of the rectangle.
X1 Coordinate of the left edge of the rectangle.
Y1l Coordinate of the upper edge of the rectangle.
X2 Coordinate of the right edge of the rectangle
Y2 Coordinate of the bottom edge of the rectangle.
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The script commands are presented and explained below, divided into different function
categories.

Files and directories

Can a participant’s existing data file be overwritten?
SetSafeRec(DontErase)

This command redefines the “No recording overwrite” option in the dialog box.

Replace “DontErase” by:
e TRUE: no recording allowed if a file already exists.
e FALSE: allow data overwrite if one already exists.

Example
If you insert the command SetSafeRec(False) into a script, after this

command, there will be no further overwrite checks.

If, a few lines further, you insert the command SetSafeRec(True), from
that line onwards, data will not be erased and it will be impossible to
record them with the same name.

Hint: deactivate this checking for the training trials (to limit the number of
useless files) and reactivate it for the following experimental trials.

Opens tablet and/or eye-tracking data recording file
OpenRec(AddToParticipantName)

This command opens one/two file(s) to record the participant's data: one for the
tablet data and one for the eye tracker data, if an eye tracker is used.

The “AddToParticipantName” parameter allows you to define a suffix that will be
added to the data filename (defined in the acquisition start dialog box).

Caution: each file opened with “OpenRec” must be closed with “CloseRec”
(see next command description). If not, you may lose data.

Hint: to avoid overwriting files if you are using a loop (e.g. when the participant
has to perform the same task repeatedly), add “_%1%”" at the end of
“AddToParticipantName”. This special option will be replaced by the number of
times the script has read the last label (for a definition, p. 66).

Example 1
For a participant called “Toto” (you have defined his nhame in the start dialog

box), the command OpenRec(_seriesl) will record tablet data in the file
named “toto_seriesl.tab”.

Example 2
You have used the command OpenRec(_seriesl %l1%). Participant Toto has

passed the same label in the script twice. You will therefore end up with two
recording files: “toto_seriesl 1.tab” and “toto_seriesl 2.tab”.
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Closes the opened data recording file(s)
CloseRec

This command closes the current participant's recording data file(s) (tablet “. TAB”
file and optional eye tracker “.EYE")

Redefines the stimuli default directory (pictures, texts, sounds, videos)
SetPicsDirectory(DirectoryPath)

This command redefines the directory of stimuli used in the scripts, initially
defined in the “Script” tab of the acquisition configuration panel.
Replace “DirectoryPath” with the path to the directory containing your stimuli.

Example

SetPicsDirectory(c:\mypictures\) gives the “mypictures” directory on
the “C” drive of the PC as the new default stimuli directory.

Redefines the default data files directory
SetDataDirectory(DirectoryPath)

This command redefines the directory in which data files will be recorded (initially
defined in the “Script” tab of the acquisition configuration panel).

Replace “DirectoryPath” with the path to the directory you want to use.

Example
The command SetDataDirectory(c:\mydata\) gives the “mydata”
directory on the “C” drive of the PC as the new data recording saving directory.
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Labels

Defines a label

:label

A label identifies a particular place in the script to which you will later refer or for
which you will establish a link. Strictly speaking, this is not a command, but a mark
in the script. For this reason, each label in the script must be unique.

The “label” notion can be likened to the notion of “bookmark” used in a number of
common applications (word processor, etc.) or even with the “anchor” notion used
in HTML (Web) documents.

Different “jump” commands (see below) allow the script to discontinue its
sequential execution (one line after the other) and go straight to a particular label
and then continue executing commands from this location (see other commands in
this section).

When "jumping"”, commands located between the jump command and the
destination label are ignored.

Replace the term “label” with a word of your choice.
You may define as many labels as you like.

Notion of “counter”

Each label has an internal counter.

The first time a label is “read” by the script interpreter, it sets the label counter to 1.
Each time the interpreter reads this label again (like a command, i.e. the label is on
a line of its own) for example, because of a jump command, its counter value is
increased by 1 (it will then be set at 2, and the next time at 3, etc.).

A label counter’s value represents the number of iterations (the action of repeating
same processes).

Operations

Some specific commands (see below) allow you to explicitly modify a counter’s
value. Please remember that performing operations on counter values may lead to
negative values, which are not suitable for indexing a list, for example.

Syntax

You can insert spaces in front of the labels or commands (indentation) in order to
make your script easier to read.

Example
Commandl

Command2
:label
Command3
Command4
etc.

Hints:

1. alabel can be used as a convenient way of memorizing a value while
executing a script. In classic programming languages, this is done with a
“variable” when the value is likely to change, and with a “constant” when
the value will not be modified.
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2. tocheck a label counter’s value, you can use the DisplayMsg command. For
example, to display the value of the “Label1” label counter, you can use
DisplayMsg(Labell value is: %l:Labell%,2000,-1,-1,TRUE)

Resets a label counter to zero
ResetLabelCounter(Label)

This command allows you to initialize or re-initialize a label’s iteration counter.
Replace the word “Label” with the name of the label you wish to reset (minus “:").

Example
:Loop
ResetLabelCounter(labell)
:Labell Cmrm e :
F----- JumpTolfNumberls(5,Next,FALSE) ;
! Command3 ;
! JumpTo(Labell, FALSE) e
----> -Next
Command4

When the script reaches the command JumpTo(Labell, FALSE), it will jump to
the ”:Labell” label.

At the fifth reading of the command JumpTo I fNumbers(5,Suite,FALSE) this
command will be "activated". The script will then execute it and jump to the
”zNext” label. Command3 and JumpTo(Labell, FALSE) will not be executed.
The script will continue from the “:Next” label, and read and execute Command4.

In case Command4 includes a statement to jump to the ":Loop" label, Labell's
counter should be reset to allow the script to execute the commands following
JumpTol fNumberls a further 4 times.

For example, if we imagine a setup with two zones on the tablet, if the participant
presses the pen in the first zone the script continues, whereas if the participant
activates the second zone, the script jumps to “Loop”.

Example of use:

Allows a participant to start a task over again.

Sets the value of a label’s counter
SetLabelCounter(Label,Value)

This command allows you to define the value of a label’s internal counter.

Replace “Label” with the name of the label (minus “:”) whose counter value is to be
modified.

Replace “Value” with the number you wish to assign to this label’s counter. “Value”
may also be replaced with another label’s counter value (see “Keywords”, p. 87).

Example
SetLabelCounter(Labell,4) assigns the value 4 to “Labell”

Note:
SetLabelCounter(Label1,0) isequivalentto
ResetLabelCounter(Labell)

Examples of use

« When used in conjunction with JumpTolfNumberls, it allows you to change
the script blocks that are to be executed, depending on what the participant
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does;

¢ Allows you to start a task again, but with a different number of trials;

¢ Allows you to define a loop using only part of a list, for example only using items
8 to 15 (see commands and keywords for handling a list of items).

Adds to the value of a label’s counter
AddToLabelCounter(Label,Value)

This command allows you to add a value to the value of a label’s internal counter.

Replace “Label” with the name of the label (minus “:”) whose counter value is to be
modified.

Replace “Value” with the number you wish to add to this label’s counter. “Value”
can also be replaced with another label’s counter value (see “Keywords”, p. 87).

Example
AddToLabelCounter(Labell,4)

Subtracts from the value of a label’s counter
SubtractFromLabelCounter(Label,Value)

This command allows you to subtract a value from the value of a label’s internal
counter.

Replace “Label” with the name of the label (minus “:”) whose counter value is to be
modified.

Replace “Value” with the number you wish to subtract from this label’s counter.
“Value” can also be replaced with another label’s counter value (see “Keywords”, p.
87).

Example
SubtractFromLabelCounter(Labell,4)
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Display

Warning

Resolutions and sizes

When using a masking technique, if you intend to use pictures as a background/wallpaper
(e.g. using the DisplayPic command), we strongly advise that you adjust the screen
resolution to match the picture size. For example, if you are using pictures measuring
1024*768, switch the screen resolution to these dimensions (menu ?/System Information,
click on “Screen”) and display your pictures at coordinates (0,0).

It should be borne in mind that the pen’s position on the tablet is mapped onto the display
(screen) size.

A different frame and coordinate system for the screen may make some of the participant’s
writing look distorted.

Thus, a screen configured with a 1280*1024 pixel resolution, using a display/writing zone
(Configuration/Script menu) of 1024*768 pixels and displaying a centered picture of
800*600 pixels will produce a “shrinking” effect. Obviously, if this what you are aiming for,
forget everything that has just been said!

Masking/unmasking

Masking/unmasking production can take two forms: either the “unmasked area” follows the
pen location or it remains at (a) fixed location(s) on the screen that is unmasked when the
pen reaches that point. Only one technique can be used at a time. If you define unmasking
zones (areas), this mode will always take precedence over the “floating” version.

Redefines the coordinates of the display area on the screen
SetDisplayWindowCoord(X1,Y1,X2,Y2)

This command redefines the coordinates of the display area on the screen (initially
defined in the “Script” tab of the acquisition configuration panel).

Replace X1, Y1, X2 and Y2 with the coordinates (in pixels) of the new display
area you want to use (to define coordinates, see p. 42).

Example
SetDisplayWindowCoord(0,0,1024,768) defines a display area on the

screen of 1024 x 768 pixels, beginning in the upper left-hand corner.

Hint: If you have two 1024 x 768 resolution screens, the command
SetdisplayWindowCoord(1024,0,2048,768) will move the display area to
the second monitor. For this to work properly, ensure that Windows desktop
extends to both monitors. However, note that this configuration can lead to
problems with certain LCD tablet drivers (see Appendix I1).

Redefines the screen’s background color
SetBackGroundColor(ColorValue)

This command redefines the screen’s background color (initially defined in the
“Script” tab of the acquisition configuration panel).

Replace ColorValue with the number of the color you want.
Color numbers follow the Web standard and range from #000000 (black) to
#FFFFFF (white).
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Example
As a result of the command SetBackGroundColor (#000000), the screen

background color will be black.

Redefines the color of the trace left by the pen on the screen
SetPenColor(Colorvalue)

This command redefines the "ink" color of the pen when tracing is reproduced on
the screen (initially defined in the “Script” tab of the acquisition configuration
panel).

Color numbers follow the web standard and range from #000000 (black) to
#FFFFFF (white).

Example: after the command SetPenColor (#000000), the pen will write in black.

Redefines the characteristics of messages or texts displayed on the
screen
SetFont(FontName,FontSize,FontColor,BkgndColor)

This command redefines the characteristics of the font and the background of the
text displayed on screen (initially defined in the “Script” tab of the acquisition
configuration panel).

Replace the parameters (described below) with the appropriate values.

LABEL DESCRIPTION

FontName Name of the font used. Respect upper/lowercase letters and
spaces in the names.

FontSize Font size (in points, same unit as in word processors).

FontColor Font color (color number)

BkgndColor | Background color for text display (color number)
Example

After the command SetFont(Comic sans MS,14,#000000,#FFFFFF) has
been read by the Eye and Pen script interpreter, the text will be displayed:

e inblack (BkgndColor = “#000000");

e inthe Comic sans MS font (FontName = “Comic sans MS”);

e in 14 points (Fontsize = “14”);

e against a white background (BkgndColor = “#FFFFFF™).

Designates the file to unmask the display
SetUnmaskFile(MaskFileName)

This command allows you to select a picture file that will be used to unmask an
area around the pen location. In other words, this is a “peephole” file that helps
writers to “see through” the mask covering the screen display.

An “unmasking” file is a two-color (black and white) BMP format picture, where
the white area represents the transparent area. Several samples are provided in
the “Cursors” folder (the number included in the filename is the “whole” size,
expressed in screen pixels). The file is always centered on the pen tip’s location.
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Figure 38: A file used to unmask the display.

Replace MaskF i IeName with the filename you wish to use.

Example
The following command identifies the file named “Oval_asym_right170.bmp”
as the unmasking file:
SetUnmaskFile(. .\cursors\Oval _asym_ rightl70.bmp)

Note:
The picture file is located not in the Stimuli folder, but in the Cursors folder.
This means that a relative path starting from the Stimuli folder has to be used
(for more information about relative paths, see p. 15).

Defines how the screen will be masked
SetMaskingMode (Mode)

This command allows you to determine which kind of mask is to be applied to the
screen display, out of a possible 3:

e 1 (COLOR): the display is filled with a uniform color
o 2 (PICTURE): the display is concealed by a picture
o 3 (BLUR): the display content is blurred.

Replace “Mode”” with the mode number you have selected.

Example
The following command sets the screen masking mode to “blur”:
SetMaskingMode(3)

Note:
If you write your script with the help of the script editor, you will be able to select

the mode you require from a scrolling list. Its number will automatically be
inserted into the resulting command.

Also see the warning about masking, p. 69.

Selects the picture that will mask the display
SetMaskingFilIPic(PictureFileName)

This command allows you to select the picture file that will cover the screen display
(see p.13 for a list of supported picture file formats).

Replace PicturFileName with the picture filename you want.
Example: SetMaskingFillPic(MaskFile.jpg)

Also see the warning about masking, p. 69.

Selects a color to mask the display content
SetMaskingFilIColor(ColorNumber)

This command allows you to select the color that will fill the screen display.

Replace ColorNumber with the number of the color you have selected.
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Note: if you are using the script editor, you will select the color from a color map.

Example
The following command determines the color that is to fill the screen (i.e.
orange):
SetMaskingFilIColor (#FF8000)

Sets blur intensity to mask the display
SetMaskingBlurLevel (Intensity)

This command allows you to adjust the intensity of the blurring that will be applied
to the screen content.

Replace Intensity with the intensity level you have selected (from 1 to 100).

Because the blurring of the trace left by the pen is dynamically calculated, we advise
you to choose a value between 3 and 25. Values above 25 considerably increase the
calculation time and hence the time needed to refresh the display.

Example
The following command sets the blurring level at 12:
SetMaskingBlurLevel (12)

Activates/deactivates display masking
ActivateFeedbackMasking(Active)

This command allows you to turn the screen display masking feature on or off for the
following commands: WaitForTabZoneAt, WaitForTabZones and
RecStandard.

Replace Active with TRUE to activate the display masking feature and with FALSE
to switch it off.

Example: ActivateFeedbackMasking(TRUE)

Defines an unmasking zone
DefineUnmaskZone(x,y)

This command allows you to define an unmasking zone, i.e. a fixed location on the
screen that will be unmasked when the pen reaches it.

X and Y represent the upper left-hand corner of the area that is to be unmasked (in
pixels). The horizontal and vertical sizes of the area are implicit; they are those of the
unmasking picture.

Zones have an order: they are processed in their order of creation.

Important
If unmasking zones are created, they take over the “free” unmasking mechanism.
Thus, the unmasking will not freely follow the pen position but will only be
effective in some areas of the screen, i.e. the unmasking zones.

Example
The following command creates an unmasking zone at screen coordinates x=100

and y=236 : DefineUnmaskZone(100,236)

Example of use

Create a series of unmasking zones, each one corresponding to a place where the
participant is expected to write words. A zone only becomes visible (unmasked) for
for the time it takes for a word to be written in it. As soon as the pen leaves the zone,
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it is masked again.
The following commands allow you to manage and fine tune the zones’ behavior.

Deletes all unmasking zones
ClearUnmaskZones

This command deletes all the unmasking zones that were previously defined.

Defines neighboring zones that are to be unmasked at the same time
SetUnmaskZonesRange(LowLimit,HighLimit)

This command defines the boundaries of the zones that are activated (unmasked) at
the same time as the zone under the pen tip.

Replace LowL imit with the preceding zone’s number (in zone creation order, see
DefineUnmaskZone command) and HighLimit with the number of the next zone,
relative to the active zone.

The active zone (under the pen tip) is always numbered O.

The zone preceding the active zone (in order of creation) is numbered -1, the one
before that is numbered -2, and so on.

Following the same principle, the zone after the active zone is numbered 1.

There is no limit to the number of previous and subsequent zones that can be
activated (unmasked) at the same time.

Example
The following command means that each time a zone is unmasked (with the pen),
the previous zone (in order of creation) is also unmasked:
SetUnmaskZonesRange(-1,0)

Note: the default range is (0,0): only the activated-by-pen zone is unmasked.

Allows you to go back to a previously unmasked zone
SetUnmaskZonesBackTracking(Al lowed)

This command determines whether or not it is possible to go back, i.e. to unmask a
zone that has previously been unmasked (in zone creation order).

Replace Al lowed with TRUE to enable you to go back or with FALSE to disallow it.

Example
In the following example, if the participant unmasks first Zone 1, then Zone 2, he
or she cannot then go back to Zone 1 and unmask it again:
SetUnmaskZonesBackTracking(FALSE)

Note: the default value is TRUE: it is possible to go back.

Determines whether the pen must be pressed in a zone to unmask it
MustWriteToActivateUnmaskZone(MustWrite)

This command allows you to determine whether the participant has to press the pen
tip in a zone to unmask it.

This command is specific to zone unmasking.

Replace MustWrite with TRUE to make the pen pressure mandatory, or with
FALSE so that the pen’s presence above a zone is enough to unmask it.

Note: this value is TRUE by default: the pen must be pressed in a zone for the latter
to be unmasked.
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Example: MustWriteToActivateUnmaskZone(TRUE)

Saves the screen content in an image file
SaveScreenToBMP(PictureFileName)

This command converts the screen into a picture file (BMP format).
Replace PictureFileName with the name of the picture.

Note: the picture is saved in the Stimuli folder, thus allowing you to display it again
through a script command.

Examples

1. the command SaveScreenToBmp(Copyl) captures the screen content in the
file named “Copyl.bmp”

2. for a participant named “Toto”, the command
SaveScreenToBmp(%S%_ Capture)will save the screen in a file named
“toto__Capture.omp”
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Writing

Warning

The script commands presented below allow you to manipulate the way in which the pen’s
trace is displayed on the screen. Bear in mind that using more than one of these “special
effects” at the same time may produce some surprising results. Please also remember that
the behavior of the masking/unmasking commands (see previous section) is linked to the
pen tip’s position on the screen.

Sets the delay for the pen trace’s display on the screen
SetTabTimeShiftDelay(Duration)

This command determines the time it takes for the pen’s trace to appear on the
screen.

Replace Duration with the delay value (in milliseconds) you require.
Example
The following command delays the pen trace display on the screen by 300
milliseconds: SetTabTimeShiftDelay(300)

Activates/deactivates the delayed display of the pen’s trace on the
screen
ActivateTabTimeShift(Active)

This command allows you to activate or deactivate the delay in displaying the pen’s
trace on the screen. This function is associated with the following commands:
WaitForTabZoneAt, WaitForTabZones and RecStandard.

Replace Active with TRUE to activate the delay and with FALSE to deactivate.

Example
The following command activates the delayed display of the pen’s trace on the
screen: ActivateTabTimeShift(TRUE)

Shifts writing display on screen

SetTabOffset(x,y)

This command allows you to change the reference location for the display of the
pen’s trace on the screen. This function is associated with the following commands:
WaitForTabZoneAt, WaitForTabZones and RecStandard.

Replace X with the horizontal offset value (in pixels) you want. A positive value
shifts to the right, whereas a negative value shifts to the left.

Replace Y with the vertical offset (in pixels) you require. A positive value shifts
toward the bottom, whereas a negative value shifts toward the top.

Example
The following command moves the display of writing up by 50 pixels, relative to
the location where it would normally be displayed:
SetTabOffset (0,-50)

To revert to a “normal” display: SetTabOffset(0,0).
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Changes the writing’s display proportions on screen
SetTabRatio(Xratio,Yratio)

This command allows you to modify the relationship between the pen movements
on the tablet and the way they are displayed on the screen. As such, it allows you to
enlarge or shrink the pen trace display on the screen.

Xratio and Yratio are expressed as a percentage of the normal ratio. Thus, a
value between 1 and 99 will shrink the trace size, a value of 100 will not change
anything and a value above 100 will enlarge the writing display.

This function is associated with the following commands: WaitForTabZoneAt,
WaitForTabZones and RecStandard.

Replace Xratio with the horizontal modification factor value you want and
Yratio with the vertical modification percentage that is needed.

Example
The following command displays the writing trace at 90% of its normal size,

both horizontally and vertically:

SetTabRatio(90,90)
To revert to the “normal” display: SetTabRatio(100,100).
Note

Since modifying the display proportions affects the display surface area (virtual)
but not the screen size (physical), enlarging the writing gives the impression that
the writing has shifted to the bottom right-hand corner of the screen, whereas
shrinking the writing will “shift” it to the top left-hand corner. For example, if the
size of the writing is doubled with SetTabRatio(200,200), the point that
should have been displayed at screen coordinates (20,20) will be displayed at
coordinates (40,40). Think of it as though the size of the display had been
doubled but only the upper left-hand quarter was still visible on the screen,
because the screen’s size cannot be doubled as well.

mol >
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Eye tracker

Redefines the calibration area coordinates on the screen
SetCalibrationCoord(X1,Y1,X2,Y2)

This command redefines the calibration area coordinates on the screen (initially
defined in the “Eye tracker” tab of the acquisition configuration panel).

Replace “X17, “Y1”, “X2” and “Y” with the calibration area coordinates (in pixels) you
have chosen (see p. 63).

Example
SetCalibrationCoord(0,0,1024,768) defines a calibration area that is

1024 pixels wide (horizontally) and 768 pixels high (vertically), beginning in the
screen's upper left-hand corner.

Hint: If you are using two 1024*768 resolution screens, the
SetCalibrationCoord(1024,0,2048,768) command will locate the
calibration area on the second (screen) monitor.

Launches the calibration procedure
TestCalibration

This command launches the calibration procedure for the selected eye tracker;
For Eyelink, the calibration procedure is supplied by the eye tracker interface.

For Eyeputer, this command launches a specific (“home made™) calibration dialog
box (see p. 184).

Tests calibration reliability
TestDrift

This command launches a test to assess eye tracker coordinate drift.

For Eyelink, the test is run with a single (central) point, whereas with EyePuter and
ASL504, the entire calibration procedure is repeated. For EyePuter, you can also
choose to test just one point.
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Pauses the script

Pauses the script for a certain duration
WaitFor(duration)

This command stops the script execution for « duration » milliseconds.
When the delay is elapsed, the script execution goes on again.

Example
The command WaitFor (2000) stops the script for 2000 milliseconds, i.e. 2

seconds. When this delay ends, the script continues.

Stops the script. It starts again when a keyboard key is pressed
WaitForKeyPress

This command puts the script on hold. As soon as a key is pressed, the script
execution resumes.

Displays a message on the screen and stops the script until a keyboard
key is pressed
WaitForKeyPressMsg(Message, X, Y, Transparent)

This command displays a message on the screen and stops the script. As soon as a
key is pressed, the message disappears and the script resumes.

To set the message content, replace the term “Message” with the message
content you want.

Caution: do not insert “,” in your message, as it is a parameter separator and the
command may have unexpected consequences.

To set the message's position in the display windows, replace “X” with the
horizontal coordinates (in pixels) of the message's first character and “Y” with its
vertical coordinates.

To set the message's horizontal and vertical coordinates, you can:
e proceed by trial and error;
e use a relation including the screen’s physical size and its resolution (see
FAQ, p. 199).

Hint: to center the message in one/both dimension (s), set the corresponding
coordinate to “-1”.

Replace Transparent with FALSE if you want the message background to be
filled with the current font background color, or with TRUE to have it display in
transparency.

Example
The command WaitForKeyPressMsg(Press a key to continue...,

-1,600, FALSE) stops the script and displays the message “Press a key to
continue...” on the screen. This message is horizontally centered (X=-1), near the
bottom of the screen (its vertical coordinate Y is 600). As soon as a key is
pressed, the script resumes.
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Displays a text file on the screen and goes into pause until a keyboard
key is pressed
WaitForKeyPressText(TextFileName)

This command displays the content of a text file on the screen (taken from the stimuli
directory) and stops the script. As soon as a key is pressed, the text disappears from
the screen and the script resumes.

Recall: the stimuli directory is defined in the “Script” tab of the acquisition
configuration panel, or redefined via the SetPicsDirectory command.

To be properly displayed, the text file must be in a “text file” format (“.TXT”
extension), or “text only” or “raw text”, depending on the application.

Example
The command WaitForKeyPressText(mytext.txt) displays the text

contained in the “mytext.txt” file and stops the script.

Displays a picture on the screen and stops the script until a key is
pressed
WaitForKeyPressPic(PictureFileName,X,Y)

This command displays the picture (found in the stimuli directory) and stops the
script. A s soon as a key is pressed, the script resumes.

To set the picture that will be displayed, replace “PictureFileName” with the
name of the file containing the picture. The picture must be in a bitmap format
“.bmp”.

To set the picture position in the display window (on the screen), replace “X”
with the horizontal coordinates (in pixels) of the picture's upper left-hand corner,
and “Y” with the vertical coordinates of the picture's upper left-hand corner.

To set the picture’s horizontal and vertical coordinates, you can :
e proceed by trial and error;
e use a relation including the screen’s physical size and resolution (see FAQ,
p. 199).

Hint: to center the picture in one/both dimension(s), set the corresponding
coordinate to “-1”.

Example
The command WaitForKeyPressPic(icon.bmp,10,370) displays the

“icon.bmp” picture at the following coordinates: 10 (horizontal) and 370
(vertical).

Stops the script and waits for the participant to press the pen in a
defined tablet area
WairtForTabZoneAt(x1,yl1,x2,y2,CanDraw,MustLeave)

This command stops the script until the participant presses the pen in the tablet
area defined in this command. If the parameter CanDraw is activated, the
paticipant’s writing is displayed on screen. This command is thus a mean to have a
participant write (draw) on the tablet whilst displaying his or her writing’s trace on
screen until he or she presses the pen in a defined area (zone).

To define the tablet zone (area), replace “X1”, “Y17, “X2” and “Y2” with the
coordinates (in tablet units, i.e. lines) of the area you have chosen (see p. 14).
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e With the 4 coordinates set to O, the pen may be pressed anywhere on the
tablet to "re-start" the script.

e With the 4 coordinates set to -1, it is the start zone coordinates which are
used (defined in the “Script” tab of the acquisition configuration panel)

The other parameters can be given two values :
o “TRUE": activates the parameter;
e “FALSE”: deactivates the parameter.

The table below explains these parameters, assuming a “TRUE” value.

LABEL DESCRIPTION

CanDraw The participant’s writing is reproduced on the screen, until the
pen is pressed in the zone.
MustLeave | The pen must leave the zone before the script can continue.

Example

WaitForTabZoneAt(17327,5015,19850,2415,FALSE, TRUE, FALSE)
stops the script. If the participant presses the pen in the defined tablet area
(coordinates X1=17327, Y1=5015, X2=19850, Y2=2415), the script resumes.
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NetSync

The NetSync module allows you to drive a recording session on several computers via
network commands (see Netsync, p. 104).
The commands shown below should only be used in this context.

Stops the script until a signal is sent by the Master host
WaitForNetSync

This command halts script execution.
Script execution resumes when the “Go” signal is received from the Master host.

Sends a message to the Master host
SendMessageToNetSync(Message)

This command allows you to send a message to the Master host. This message is
displayed in the “State” column of the NetSync data grid holding the client hosts.

Examples of use
- Show (on the Master host) the item currently being processed on the client host;
- Follow the stages of the experiment on each client host;

Example
The command SendMessageToNetSync(item 3) sends the message “item
3” to the Master host.

The message may include or be based on one or more keywords (see Keywords
section, p. 87). For example, SendMessageToNetSync(%L%) sends the current
list item; SendMessageToNetSync(item %1%/%M%) sends the label counter
value and the number of items in the list (e.g. “item 5/127).
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Jumps in the script

The mechanism of jumping into/through the script allows you to eliminate the
sequential aspect of the script (one command after another, in the right order) and create
loops or interactive sequences.

This enables a participant to repeat the same task many times (with a maximum number) or
to carry out different tasks, depending on the zone in which the pen is pressed.

Jumps to a label in the script
JumpTo(Label ,MustCloseRec)

This command “jumps” to the relevant label and, if specified in the parameters,
closes the recording file.

All commands between this command and the relevant label will be ignored and
the script will resume after the label.

Replace “label” with the name of the label you want the script to jump to (minus
“M.

Replace “MustCloseRec” with “TRUE”, if you want to close an open data recording
file, or “FALSE” if you do not need to.

Example
Command?2
JumpTo(ZonelGo,FALSE)
Command3
:Zonelgo <«
command5

When the script interpreter reads the command JumpTo(ZonelGo,FALSE), it
will jump to “Zonelgo”. Commands between JumpTo(ZonelGo,FALSE) and the
destination label will not be executed (command3). The script will continue and
execute command4. If the “MustCloseRec” parameter had been given the “TRUE”
value, the participant's recording file would have been closed.

This command is mostly useful when used in conjunction with conditional jump
commands (a jump is made if a condition is met, e.g. when the pen is pressed in a
particular area of the tablet).

Jumps to a “target” label when the script has passed the last label
(preceding the command) a certain number of times
JumpTol fNumberls(lterations, Label ,MustCloseRec)

This command is only executed if the script has passed the label in front of (above)
the command a certain number of times. If this is the case, the jump will be
executed to the relevant label.

Replace “Iterations” with the maximum number of times the script can “see” the
preceding label before executing the jump.

Replace “Label” with the name of the label to jump to (minus “:”).
Replace “MustCloseRec” (close an open recording data file or leave it open) with
“TRUE” to activate this parameter or “FALSE” to ignore it.
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:BlocBegins Cmrmrm 5
Command?2 i
________ JumpTolfNumberls(5,Next,FALSE) I
Command3 i

JumpTo(BlocBegins,FALSE) - .- - . ... -]

------- > >Next
Command4

When the script reaches the JumpTo(BlocBegins,FALSE) command, it jumps to
the “:BlocBegins” label. The JumpTol fNumberl1s(5,Next,FALSE) command
is activated after its fifth “reading”. The command is then executed and the script
jumps to the “:Next” label. Command3 and JumpTo(BeginningOfBloc,
FALSE) are ignored and not executed. The script resumes from the “:Next” label,
reads command4 and executes it.

Examples of use

1 — Making a participant repeat a task several times.

2 — Used in conjunction with other commands, allowing a participant to repeat a
task a maximum number of times, without any obligation to reach this maximum.
By the end, Command2 will have been executed 5 times, whereas Command3 will
have been executed 4 times.

Jumps to a “target” label when a given label’s counter reaches a given
value
JumpTolfLabel Is(DestinationLabel,LabelToCheck, I terations,
MustCloseRec)

This command is only executed if the designated label “to watch” has been read a
certain number of times (if its counter reaches a predetermined value).
The script execution then “jumps” to the “target” label’s location in the script.

Replace DestinationLabel with the name of the label to jump to (minus “:”).

Replace Label ToCheck with the name of the label (minus *:”) whose counter is to
be checked against a predetermined value.

Replace 1terations with the value to “look for”.

Replace MustCloseRec (close an open recording data file or leave it open) with
“TRUE” to activate this parameter or “FALSE” to ignore it.

Note

This command is similar to the JumpTo I fNumber s command, except that
instead of implicitly using the current label’s (last “seen” label’s) counter value, a
label name is explicitly given to serve as a criterion. It is possible to monitor the
value of any label defined anywhere in a script.
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Jumps to a “target” label if its counter value is below a certain value
LooplfLabellIsBelow(Label, lIterations,MustCloseRec)

This command is executed if the “watched” label’s counter value is below the value
specified in the command parameters.
This command allows you to jump to the “watched” label.

Replace Label with the name of the label to “watch” (minus “:) and to jump to
when needed.

Replace 1terations with the threshold value.

Replace MustCloseRec (close an open recording data file or leave it open) with
“TRUE” to activate this parameter or “FALSE” to ignore it.

Use
The basic function of this command is to allow you to perform loops, i.e. a block of
actions you want to have performed a certain number of times.

Example
————— > :BlockStart

| Commandl

: Command?2

' Command3

Lo LooplfLabellsBelow(BlockStart,5,FALSE)
Command4

When the script interpreter reads the command
LooplfLabellsBelow(BlockStart,5,FALSE), it checks the value of the
internal counter of the “BlockStart” label. If this value is below 5, it jumps to the
“BlockStart” label; otherwise it goes on to execute the next command Command4.

Example of use

Make a participant perform the same task more than once.

Notes
= When the script interpreter “reads” the “BlockStart” label for the first
time, its internal counter is set at 1.
= You can modify a label’s counter value with the help of the
SetLabelCounter command.
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Handling a list

Using a list of items may help either to simplify the process of writing a script or, conversely,
to develop a sophisticated experiment.

An Eye and Pen script automatically has a single list.

Each item in the list may be a word, a sentence, a number, a filename, etc. In short, anything
that can be written using letters and numbers.

Adds an item to the list
AddToList(1temName)

This command allows you to add an item to the list. This new item is appended to
the end of the list. The list is not sorted in any specific way: items appear in the
order in which they are added.

Replace 1temName with the item that is to be added to the list: a string of letters
and/or numbers (word, sentence, 500, etc.)

Examples
AddToList(This is a sentence to read)

AddToList(1200)
AddToList(image3.wmfF)
AddToList(sound.wav)

Loads an item list from a file
LoadList(FileName)

This command allows you to load a set of items contained in a text file. Its content
is then included in the list.

Items are appended to the end of the list. Loading from a file does not delete items
previously included in the list.

Replace FileName with the name of the file to be loaded.

The file must be in a ".TXT" text-only format and should contain one item per line.
The file must be located either in the Stimuli folder or else at the end of a relative
path leading from this folder (cf. p. 15).
Example:

LoadList(liste.txt)

Shuffles item order in the list
RandomizeList

This command allows you to shuffle the items around in the list.

Shuffles item order in part of the list
RandomizeListRange(Begin,End)

This command allows you to shuffle items in a random order in just part of the list.

Replace Begin with the number of the first item in the part of the list that is to be
shuffled, i.e. at the beginning of the set to be randomized.
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Replace End with the number of the last item in the set to be randomized.
Note: position numbering in the list starts with 1.

Example

The command RandomizelListRange(3,9)randomizes all items from
positions 3 to 9 (inclusive).

Example of use

To be able to use a list of items within a test session divided in sub-blocks, the items
in each one being randomized. For example, while the list’s first items (practice)
are not randomized, two successive blocks of items are randomized, all in a single
list. This makes it easier to write a script because the experimental session can
simply run from item 1 to the end of the list.

Clears the list
ResetList

This command empties the list of its contents: all items are deleted.
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Keywords

Keywords are special words that are replaced by a “definite” value during script execution.
Keywords can be likened to the notion of variable that is used in common programming
languages, except that a keyword cannot be modified by hand, being “read-only” (its value
can only be “read” by a script).

Keywords can be included in every parameter of every script command.

Takes the value of the current label’s internal counter

%1%

This keyword is replaced with the value of the current label’s counter (the last label
read in the script).

Example
The following command adds the value of the current label’s counter to the

name of the protocol recording filename (participant id.): OpenRec(_%1%)

Retrieves an item from the list in the position corresponding to the
current label’s counter value

%L%

During script execution, this keyword is replaced with the content of an item
retrieved from the list (the item is the one whose position in the list corresponds to
the current label’s counter value).

%L% may be included in the parameters of all the commands.

Example
The following script adds items to the list, randomizes the list, and has the items

displayed on the screen. This example shows how to create a loop to manage the
list content. Thanks to %L%, the script will remain the same for 100 items.

ResetList

; add two items: picture filenames
AddToList(imagel.bmp)
AddToList(image2.bmp)

: shuffle the entire list
RandomizeList
:Start

; %L% retrieves the item at position "n" in the list, "n" being the “Start” label’
; counter value.

; The command displays this picture (its name has just been retrieved from the list)
; for 2000 milliseconds, centered on the screen.
displaypic(%L%,-1,-1,2000)

; if the counter value of the current label (“Start”) is 2, then jump to the label
; hamed “End”
JumpTolfNumberls(End,2,True)

; if not, jumpt to “Start” for another round
JumpTo(Start)

End
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Takes on the number of items in the list
%M%

When executing the script, this keyword is replaced with the number of items found
in the list (list size).

Example
The following command may be used to exit a loop when all the items have been
processed:

JumpTolfNumberIs(End, %M%, TRUE)

Takes a random number

»RValue%

When executing the script, this keyword is replaced with a random number.
Replace Value with the upper limit of the range within which the random number
must be taken. The range goes from O to Value.

Example 1
The following command waits for a random duration of between O and 499
milliseconds (inclusive): WaitFor (%R500%)

Example 2
Create a delay of 1,000 milliseconds: WaitFor(1000)

Create a random delay of between 0 and 500 milliseconds:
WaitFor (%R501%)

Participant’s name

%S%

When executing the script, this keyword is replaced with the participant’'s ID
(provided in the script launching dialog box).

Caution: commands that load a file whose name includes this keyword will not be
checked (no such files are supposed to exist at the time of script checking).

Example
The command DisplayPic(%S%_pagel.bmp,-1,-1,-1) can be used to
reload a page previously written by a participant and saved with the command
SaveScreenToBMP(%S%_pagel).

Uses a label’s counter value with a keyword
%?:Label%

The label’'s counter value may be invoked with any keyword (except %M%,
obviously).

You can therefore “target” a specific label’s counter value.

Unlike the syntax used with other commands, here the label should be mentioned
with its “:”, just as it is shown in the script (alone on a line).

The “?” is replaced with a keyword, either I, Lor R.

Example 1
The following command uses the value of the “Start” label’s counter as an index
to retrieve an item in the list: DisplayPic(%L:Start%. jpg,-1,-1,-1)
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Example 2

The value of the “Start” label’s counter is used to help “build” the name of a
picture to be displayed, e.g. "pic_3.bmp".
DisplayPic(pic_%I:Debut®%.bmp,-1,-1,-1)

Example 3
The command WaitFor (%R: labe 13%) receives a random value of between O
and the value of the “labe13” label counter.

Example 4
The command WaitFor (%L : labe 13%) uses the item in the list whose position

corresponds to the value of the “Labe13” label counter. This then allows you to
manipulate delays using the list items.

Example 5
The command SetPenColor (%L%)selects the ink color from the list.
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Jumps in the script triggered by a tablet zone

Associates a label with a tablet zone
DefineTabZone(X1,Y1,X2,Y2,Label)

This command allows you to “bind” the indicated label to a tablet area. When the
participant presses the pen into the defined tablet are, the script jumps to the label
location (in script).

To define the tablet zone, replace “X1”, “Y1”, “X2” and “Y2” with the area’s
coordinates on the tablet.

Replace “label” with a word of your choice.
Reminder: the coordinates are defined in tablet units (see p. 14).

Example
DefineTabZone(7327,5015,1850,2415,ZonelGo)
Command3
Command4
:ZonelGo
command5

DefineTabZone(7327,5015,1850,2415,ZonelGo) defines a tablet zone with
coordinates X1= 7327, Y1= 5015, X2=1850 and Y2=2415, bound to the “:ZonelGo”
label.

You can use this command several times to create several zones that will be used at
the same time.
This way, you create a “multiple choice” situation.

Zones will be checked in their order of creation. This means that you can create one
zone inside another, by creating the smaller zone first, then creating a larger one to
encompass it. When the pen is pressed in the smaller zone, it will be recognized as
an activation of the smaller zone, not the larger one.

You can create multiple zones aiming towards the same label.

Jumps to a label depending on the selected tablet zone
WairtForTabZones(CanDraw,MustLeave ,MustCloseRec)

This command stops the script until the participant has pressed the pen in one of
the zones previously defined using the DefineTabZone(X1,Y1,X2,Y2,Label)
command (see previous command description).

The parameters can be given two values :
“TRUE": activates the parameter;
“FALSE”: deactivates the parameter.

The table below explains these parameters, assuming a “TRUE” value.
LABEL DESCRIPTION

CanDraw The participant's writing (drawing) is reproduced on the
screen until the pen is pressed in one of the zones the script
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is waiting for.
MustLeave The pen must "quit"” the zone before the script can continue.

MustCloseRec | Closes the current data recording file.

Example
Command2

DefineTabzZone(7327,5015,1850,2415,ZonelGo)
Command3
WaitForTabZones(TRUE,FALSE, TRUE, FALSE)
Command4
L -Zonelgo

command5

The “:ZonelGo” label is bound to a tablet zone by the command
DefineTabZone(7327,5015,1850,2415,ZonelGo).

The script executes Command3 and goes on hold, with the command
WaitForTabZones(TRUE,FALSE, TRUE, FALSE).

As the Candraw parameter is “TRUE”, the participant's writing is shown on the
screen until the command comes to an end, i.e. when the participant presses the
pen in the defined tablet zone.

As the MustLeave parameter is “TRUE”, the command will only come to an end
when the pen leaves the tablet zone.

The script will then “jump” to the “:zonelGo” label.
The script will continue and execute Command5.

In this example, you can see that command4 will never be executed.

Waits for the pen to leave the active zone
WaitForPenOut(MaxStimulusDisplay,StimulusType)

This command halts script execution until the participant has removed the pen
from the zone it is being pressed in. Command parameters allow you to specify a
maximum “display duration” for each stimulus.

When used jointly with WaitForTabZones, this command allows you to manage
the start and end of a stimulus after a given length of time (or earlier, depending on
the participant’s behavior).

Example
With the command WaitForPenOut(3000, " IMAGE"), each image-type

stimulus will be erased from the screen after 3 seconds (3000 milliseconds), or
earlier if the participant removes the pen from the zone before the 3 seconds are
up.

Script execution will resume as soon as the participant has removed the pen
from the zone.

Stimulus type are:

o IMAGE

0 TEXT (text file)
0 MESSAGE

o VIDEO
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o AUDIO
0 ALL: every stimulus type (listed above). If several stimuli are
simultaneously played (e.g. a picture and a sound), both will be stopped.

Example of use in a script:

; define a tablet zone to trigger the display of a picture
DefineTabzZone(1,1,120,120,zone_image_1)

; define a zone to end the script
DefineTabzZone(1,200,120,320,zone_end)

; jump into the “loop”
Jumpto(WaitForTabzonesAnchor)

; label for “image 1” zone
:zone_image 1

; display picture imagel.bmp for an unlimited duration (-1)
DisplayPic(imagel.bmp,-1,0,0)

; wait for the pen to be removed. After 3 seconds, clear the picture.
WaitForPenOut (3000, IMAGE)

; label for the “loop”
:WaitForTabzonesAnchor

; wait for the pen to be pressed in a zone. Parameters: writing on the screen. If
the participant selects a zone intended for script, do not wait for the pen to be
removed.

WaitForTabZones(TRUE, FALSE ,FALSE)

: label for “end”
:zone_end

; wait for the pen to be removed. After 2 seconds, stop all stimuli.
WaitForPenOut(2000,ALL)

With this script, the participant has to write (the pen’s trace will appear on
screen) and he or she can do so in two zones, each associated with an action:

» azone linked to the label “zone_image_1" where the picture imagel.bmp
appears when the participant presses the pen and disappears after 3
seconds, unless the participant removes the pen beforehand (in which case
the picture is immediately cleared);

» azone linked to the “zone_end” that stops all stimuli after 2 seconds,
unless the participant removes the pen beforehand. The script then ends
because there are no more commands.

Clears previously defined tablet zones (defined by “DefineTabZones™)
ClearZones

This command erases all tablet zones previously defined using the
“DefineTabZone” command.
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Stimuli

Displays a message for a certain length of time
DisplayMsg(Message,Duration,X,Y,Transparent)

This command is used to display a message for a user-defined duration, at the
indicated screen coordinates. The script remains “on hold” until the display time
has elapsed. The message disappears when the command comes to an end.

To set the content of the message, replace “Message” with the text you want
to display.

Caution: do not include “,” in your message, as it is a parameter separator.

To set the message display duration, replace “Duration” with the desired
amount of time, expressed in milliseconds.

To set the message's position in the display windows, replace “X” with the
horizontal coordinate (in pixels) of the message's first character and “Y” with its
vertical coordinate.

To set the message's horizontal and vertical coordinates, you can:
e proceed by trial and error;
e use a relation including the screen’s physical size and resolution (see FAQ,
p. 199).

e to center the message in one/both dimension(s), set the corresponding
coordinate to “-17;

e to leave the message on the screen "forever", set duration to “-1”. The
script will resume immediately, without erasing the message.

Replace Transparent with FALSE if you want the message to be displayed on a
background stripe colored with the current font background color or with TRUE
to have only the characters of the message displayed on the screen.

Example
With the command DisplayMsg(Hello world,500,120,600,TRUE), the

message “Hello world” will be displayed for 500 milliseconds.

Erases the message left on the screen
HideMessage

This command removes the message previously displayed with DisplayMsg (see
above).

Displays a text file for a certain length of time
DisplayText(TextFileName,Duration)

This command is used to display the content of a text file for a certain length of
time. The script remains until the display time has elapsed. The text disappears
when the command comes to an end.

Replace “TextFileName” with the name of the text file you placed in the stimuli
directory. Do not forget to add the “.txt” extension to the filename.

Replace “Duration” with the duration (in milliseconds) of the text display.
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Hint: if you want the text to remain "forever" on the screen, set the duration to
“-1”. The script will immediately resume, without erasing the text.

Example
With the DisplayText(mytext.txt,500) command, the text contained in

the text file named “mytext.txt” (found in the stimuli directory) will be displayed
for 500 milliseconds.

Erases the text on screen
HideText

This command removes the text displayed on the screen as a result of the
“DisplayText” command.

Displays a picture for a certain length of time
DisplayPic(PictureFileName,Duration,X,Y)

This command is used to display a picture (found in the stimuli directory) for a
certain length of time. The script stays on the screen until the display time has
elapsed. The picture disappears when the command comes to an end.

Replace “PictureFileName” with the name of the picture (do not forget the format
extension).

Replace “Duration” with the length of time (in milliseconds) you want.

To set the picture's position in the display windows, replace “X” with the
horizontal coordinate (in pixels) and “Y” with the vertical ccordinate of the picture's
upper left-hand corner.

To set the picture's horizontal and vertical coordinates, you can:
e proceed by trial and error;
e use a relation including the screen’s physical size and resolution (see FAQ,
p. 199).

e to center the picture in one/both dimension(s), set the corresponding
coordinate to “-1”.

e to make the picture remain on the screen "forever", set the duration to “-
1”. The script will resume immediately, without removing the picture.

Example
With the DisplayPic(icon.bmp,500,120,120) command, the picture

“icon.omp” will be displayed for 500 milliseconds at the coordinates X=120,
Y=120.

Erases the picture on the screen
HidePicture

This command removes the picture from the screen (previously displayed using the
DisplayPic or DisplaylmagelList command). Background is restored.

Displays a video file
DisplayAVI (VideoFileName,X,Y,Wait)

This command displays a video (found in the stimuli directory) at specified
coordinates (relative to the display window). The video disappears when it is
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finished.

Replace “VideoFileName” with the video file's full name (including its “.AVI”
extension).
Caution: Eye and Pen can only read “.avi” video format, preferably with MS-RLE
compression. To check whether the video file complies:
» In Windows, select the video file and, with a right mouse button click,
select the Summary tab in Properties;
» Look in “Video” for the “Compression” label to check the video's
compression mode. It should be either "none" or "MS-RLE".

To set the video's position in the display windows, replace “X” with the
horizontal coordinate (in pixels) of the video’s upper left-hand corner and “Y” with
its vertical coordinate.

To set the video's horizontal and vertical coordinates, you can:
e proceed by trial and error;

e use a relation including the screen’s physical size and resolution (see FAQ,
p. 199).

Hint: to center the video in one/both dimension(s), set the corresponding
coordinate to “-1".

The “Wait” parameter determines whether the script should wait for the video to
finish before continuing or not. This parameter can be given two values:
e “FALSE”: the video starts to play and the script immediately resumes;
o “TRUE”: the film starts and the script goes on hold. No script commands
are executed while the video is being played.

Example
With the command DisplayAvVI (MyVideo.avi,-1-1,TRUE,) the
“Myvideo.avi” video is played in the center of the display window, because “X”
and “Y” both have a “-1” value. The script resumes as soon as the video is
finished.

Stops the video playing
StopAVl

This command stops the AVI video currently being played

Displays a series of pictures one after another
DisplaylmageList(ListFileName,X,Y,DurationPerPicture,
HideLastPic)

This command displays pictures one after another (at the specified coordinates) for
a specified length of time.

Replace “ListFileName” with a text filename (TXT format) containing the picture
list (see supported pictures formats, p. 13) to be displayed (one picture name per
line). Save this file and the pictures in the stimuli directory.

Caution: all pictures must be the same size. The first picture to be displayed will
define the size of all the others.

Example:

The file MyList. txt contains:
Eye.bmp
And.bmp
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Pen.bmp

To set the picture's position in the display windows, replace “X” with the
horizontal coordinate (in pixels) of the picture’s upper left-hand corner and “Y” with
its vertical coordinate.

To set the picture's horizontal and vertical coordinates, you can:
e proceed by trial and error;
e use a relation including the screen’s physical size and resolution (see FAQ,
p. 199).

Hint: to center the picture in one/both dimension(s), set the corresponding
coordinate to “-1”.

Replace “DurationPerPicture” with the amount of time (in milliseconds) you
want each picture to be displayed for.

Replace “HideLastPic” with TRUE to remove the last picture from the screen or
FALSE to leave it.

Hint: if you use the same background color for all the pictures, you will reduce the
visual transition effect between the pictures.

Example
With the DisplaylmageList(Mylist.txt,120,120,250,FALSE)
command, the pictures listed in the “mylist.txt” file will be displayed one after
the other. Each picture will be displayed at the coordinates X=120 and Y=120
for 250 milliseconds and the final picture will remain on the screen.

Plays a beep
Beep

This command plays the Windows basic sound defined in the Windows Control
Panel (under Windows XP “Sounds and audio devices”, “Sounds” tab), “default
beep” entry.

Makes the system generate a beep
SystemBeep(Frequency,Duration)

This command makes the system generate a beep of the frequency and duration
you want.

Replace Frequency with the frequency value of your choice (in Hz) and
Duration with the required duration (in milliseconds).

Caution: this beep is played on through the computer’s internal speaker; it uses
neither the sound card nor the audio, headset or speaker output of the sound
device (card).

Example
The command SystemBeep (1000, 200) plays a continuous 1,000 Hz

frequency sound for 200 milliseconds.

Eye and Pen 2 - User manual 96



Plays an audio file
PlaySound(WaveFileName,Wait)

This command plays an audio file (found in the stimuli directory) in “.wav” format.
Replace “WaveFileName” with the filename (do not forget to add “.wav” to the
name).
The “Wait” parameter determines whether the sound is to be played as a
background task or not.
This parameter can be given two values:

o “FALSE”: playing begins and the script resumes immediately;

o “TRUE": playing begins and the script goes on hold. No other script

command is executed until the audio sequence has finished.
Caution:
If you use this command twice (with no other command between the two), a

"system" malfunction may occur.
This is because “Eye and Pen” uses a media player which takes some time to close,
before being able to reopen with another file.
It is therefore advisable to create a single sound file containing several sound
seguences (e.g. as a series of numbers).

Example
The command PlaySound(ding.wav,FALSE) plays the “ding.wav” sound

file and the script continues (the “Wait” parameter is “FALSE”). The script's next
command is immediately executed.

Example of use: a dictation.

Stops the audio play
StopSound

This command stops the audio file currently being played.

Changes the sound output level
SetVolume(value)

This command allows you to change the sound level for the audio output.

Replace “value” with a number between O (mute) and 65535 (maximum) to set the
sound level.
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Using the “Simple” acquisition mode

The commands described below are intended to give you the ability to use the “Simple”
acquisition mode (“Simple” tab of acquisition configuration panel), allowing you to change
some or all of its parameters.

You will then be able to record more than one task using this paradigm, for instance, with
different pictures each time. Then again, you could use this task without any modification,
but in the middle of a set of other tasks.

Launches the Simple acquisition paradigm
RecStandard(AddToParticipantName)

The RecStandard command allows you to activate the simple acquisition
paradigm, with the parameters defined in the acquisition configuration panel
(Simple tab) of Eye and Pen. Replace “AddToParticipantName” with a suffix that
will be added to the recording file's name.

Caution: this command manages the opening and closing of the recording
data files. This means that you do not have to use OpenRec and CloseRec.

Example
For the participant “Toto”, the command RecStandard(_standard)
launches the Simple acquisition (as if you had launched it yourself, using the
File/Acquisition/Simple menu of Eye and Pen). The tablet data will be saved in
“toto_standard.tab” and the eye-tracking data in “toto_standard.eye”.

Launches the Simple acquisition, changing background picture and
trigger zone use
RecNewUsages(AddToParticipantName,UseBack,UseZonel,
ShowOnStart,HideOnPress,UseZone2)

This command allows you to launch the Simple acquisition, redefining the
activation of the background picture and trigger zones 1 and 2. These uses were
initially defined in the acquisition configuration panel (Simple tab).

Caution: this command manages the opening and closing of the recording
data files. This means that you do not have to use OpenRec and CloseRec.

Replace “AddToParticipantName” with a suffix that will be added to the recording
file’s name.

Parameters can be given two values:
e “TRUE”: activates the parameter;
o “FALSE”: deactivates the parameter.

The following table describes the parameters, assuming a “TRUE” value.

PARAMETER DESCRIPTION
UseBack Use a background picture.
UseZonel Use trigger zone 1.
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ShowOnStart | Show the picture associated with trigger zone 1 as soon
as recording starts.

HideOnPress Hide the picture associated with trigger zone 1 as soon as
the participant presses the pen on the tablet.

Caution: this parameter will only be taken into account
if “ShowOnStart” is activated.

UseZone2 Use trigger zone 2.

Example

With the participant “Toto”, the command
RecNewUsages(_P3,FALSE, TRUE,FALSE ,FALSE ,FALSE):

e saves data under the name “toto_P3”;

o there will not be any background picture (“UseBack” is “FALSE”);
e trigger zone 1 will be used (“UseZonel’= “TRUE");
[ ]

the associated picture will not be displayed (“ShowOnStart” is “FALSE” and
so “HideOnPress” will be ignored);

e trigger zone 2 will not be used (“UseZone2” is “FALSE").

Launches the Simple acquisition, changing pictures
RecNewPics(AddToParticipantName,BackPic,Picl,Pic2)

This command allows you to launch the Simple acquisition and to change the

background picture and pictures associated with trigger zones 1 and 2 (initially
defined in the Simple tab of the acquisition configuration panel).

Caution: this command manages the opening and closing of the recording data
files. This means that you will not have to use OpenRec and CloseRec.

Replace “AddToParticipantName” with a suffix that will be added to the recording
file’s name.

The following table describes the parameters.

PARAMETER DESCRIPTION
BackPic Background picture filename
Picl Picture filename associated with trigger zone 1
Pic2 Picture filename associated with trigger zone 2
Example:

For the participant “Toto”, the command
RecNewPics(_P2,YellowBack.bmp,Capsela.bmp,car.bmp):
e saves the data under the name “toto_P2”;
o the background picture is “YellowBack.bmp” (“BackPic” is
“YellowBack.bmp”);
e the picture associated with trigger zone 1 is “Capsela.bomp”;
the picture associated with trigger zone 2 is “car.bmp.
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Launches the Simple acquisition, changing picture names and uses
RecNewPics&Usages(AddToParticipantName,BackPic,UseBack,
Picl,UseZonel,ShowOnStart,HideOnPress,Pic2,UseZone2)

This command is a “compilation” of RecNewPics and RecNewUsages (see above).
It launches the Simple acquisition, allowing you to change the pictures and their
activation for background and trigger zones at the same time.

Caution: this command manages the opening and closing of the recording data
files. This means that you do not have to use OpenRec and CloseRec.

Replace “AddToParticipantName” with a suffix that will be added to the recording
file’'s name.

Parameters for use can be given two values:
e “TRUE”": activates the parameter;
e “FALSE”: deactivates the parameter.

The following table describes the parameters (assuming a “TRUE” value for use

parameters):
PARAMETER DESCRIPTION
BackPic Name of the background picture file.
UseBack Use the background picture
Picturel Name of the picture file associated with trigger zone 1.
UseZonel Use trigger zone 1

ShowOnStart | Display the picture associated with trigger zone 1 as soon
as the protocol recording begins

HideOnPress | Hide the picture associated with trigger zone 1 as soon as
the participant presses the pen on the tablet.

Caution: this parameter will only be taken into account if
“ShowOnStart” is activated.

UseZone?2 Use trigger zone 2
Picture2 Name of the picture file associated with trigger zone 2.
Example

For the participant “Toto”, the command
RecNewPics&Usages( P4 ,Bkgnd.bmp,TRUE,Capsela.bmp, TRUE, TRUE,

TRUE, car.bmp,FALSE):

the recorded data will be saved under the name “toto_P4”;

the background picture is “Bkgnd.bmp”;

the background picture will be displayed (UseBack = TRUE);

the picture file named “Capsela.bmp” is associated with trigger zone 1;
trigger zone 1 will be used (UseZonel = TRUE);

the picture associated with trigger zone 1 will be displayed when the
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e the picture associated with trigger zone 1 will be removed as soon as the
participant presses the pen on the tablet to write or draw

(HideOnPress=TRUE);

e the picture “car.bmp” is associated with trigger zone 2;

e trigger zone 2 will not be used (UseZone2 = FALSE).

Sets new coordinates for trigger zones 1 and 2

SetPicsZones(x1Zonel,ylZonel,x2Zonel,y2Zonel,

x1Zone2,ylZone2,x2Zone2,y2Zone2)

This command redefines the coordinates of trigger zones 1 and 2 on the tablet.

These coordinates will replace the coordinates defined

in the acquisition

configuration panel of Eye and Pen (Simple tab). These new values will remain until
the original values are restored by the “RestoreOriginalPicsZones” command (see

below).

Replace “X1Zonel”, “Y1Zonel”, “X2Zonel”, “Y2Zonel” with the new coordinates you

want to use for trigger zone 1.

Replace “X1Zone2”, “Y1Zone2”, “X2Zone2”, “Y2Zone2” with the new coordinates

you want to use for trigger zone 2.
Reminder: coordinates are defined in tablet units (see p. 14).

Example
The command

SetPicsZones(27094,23480,30480,18203,27094,14626,30480,9434)

defines:
e the coordinates for trigger zone 1 :
X1=27094, Y1=23480, X2=30480, Y2=18203;

e the coordinates for trigger zone 2 :
X1=27094, VY1=14626, X2=30480, Y2=9434.

Restores original coordinates for trigger zones 1 and 2
RestoreOriginalPicsZones

This command restores the coordinates for trigger zones 1 and 2 that were
originally defined in the acquisition configuration panel (Simple tab), before being

redefined via the SetPicsZones command (see above).
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Launches the Simple acquisition mode, redefining all parameters
RecNewAl I (AddToParticipantName,BkPic,UseBack,
Picturel,x1Zonel,ylZonel,x2Zonel,y2Zonel,
UseZonel,ShowOnStart,HideOnPress,
Picture2,x1Zone2,ylZone2,x2Zone2,y2Zone2,
UseZone2,X1ZoneEnd, Y1ZoneEnd,X2ZoneEnd, Y2ZoneEnd)

This command launches the Simple acquisition paradigm, redefining all the
parameters of the acquisition configuration panel (Simple tab).

Caution: this command manages the opening and closing of the recording data
files. This means that you do not have to use OpenRec and CloseRec.

Replace “AddToParticipantName” with a suffix that will be added to the recording
file’s name.

Replace “x1Zonel”, “y1Zonel”, “x2Zonel”, “y2Zonel” with new coordinates for
trigger zone 1 (in tablet units, see p. 14).

Replace “x1zZne2”, “y1Zone2”, “x2Zone2”, “y2Zone2” with new coordinates for
trigger zone 2 (in tablet units).

Replace “x1ZoneEnd”, “y1ZoneEnd”, “x2ZoneEnd”, “y2ZoneEnd with new
coordinates for the "end" zone (in tablet units)

The other parameters can be given two values:
“TRUE”: activates the parameter;
“FALSE”: deactivates the parameter.

The following table describes the other parameters (assuming a “TRUE” value for
use parameters):

PARAMETER DESCRIPTION
UseBack Use background picture.
BackPic Name of the background picture file.
Picturel Name of the picture file associated with trigger zone 1.
UseZonel Use trigger zone 1.
ShowOnStart Display the picture associated with trigger zone 1 as soon

as the protocol recording begins.
HideOnPress Hide the picture associated with trigger zone 1 as soon as
the participant presses the pen on the tablet.

Caution: this parameter will only be taken into account
if “ShowOnStart” is activated.

UseZone2 Use trigger zone 2.
Picture2 Name of the picture file associated with trigger zone 2.
Example

For the participant “Toto”, the command
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RecNewAll (_P5,YellowBkgnd.bmp, TRUE,Capsela.bmp,27094,23480,
30480,18203, TRUE, TRUE, TRUE, car .bmp,27094,14626,30480,9434,
FALSE,12456,1845,14170,1235) defines :

e the data that will be saved under the name “toto_P5” (“toto_P5.tab”)

the background picture is “YellowBkgnd.bmp”;

the background picture will be displayed (UseBack = TRUE);

the picture file named “Capsela.bmp” is associated with trigger zone 1;

the coordinates of trigger zone 1 on the tablet are :
X1=27094, Y1=23480, X2=30480, Y2=1820

trigger zone 1 will be used (UseZonel = TRUE);

o “Capsela.bmp” will be displayed when the command starts
(ShowOnStart = TRUE);

e the picture associated with trigger zone 1 will be removed as soon as the
participant presses the pen on the tablet to write or draw
(HideOnPress=TRUE);

e the picture “car.bomp” is associated with trigger zone 2

e the coordinates of trigger zone 2 on the tablet are:

X1=27094, Y1=14626, X2=30480, Y2=9434;
e trigger zone 2 will not be used (UseZone2 = FALSE);
e the coordinates of the "end" zone on the tablet are:
X1=12456, Y1=1845, X2=14170, Y2=1235.

Sets the maximum display duration for pictures associated with tablet
zones
SetRecStandardMaxDisplay(MaxDurationForPicturel,
MaxDurationForPicture2?)

This command defines the maximum display duration for the pictures associated
with trigger zones 1 and 2 of the Simple acquisition paradigm (RecStandard).

Example
The command SetRecStandardMaxDisplay(1000,2000) Ilimits the
duration of the picture display to 1 second (1,000 milliseconds) when the
participant presses the pen in zone 1 and to 2 seconds when the pen is pressed in
zone 2.

Special value: -1 (unlimited duration). This is the default value when no value has
been explicitly defined.

Sets a maximum time for production
SetMaxWritingDuration(MaxDuration)

This command does not suspend script execution, but does set the maximum time
(in  milliseconds) during which the participant can write (for commands
WaitForTabZoneAt, WaitForTabZones and RecStandard).

Replace MaxDuration with a duration expressed in milliseconds.

Example
The command SetMaxWritingDuration(360000) limits the duration to 6

minutes (6*60*1,000). If the participant has not pressed the pen in one of the
defined zones (or end zone for RecStandard) by the time this period has
elapsed, the command terminates “on its own” and script execution continues.

Special value: -1 (unlimited duration). This is the default value when no value has
been explicitly defined.
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IV. NETSYNC
(File/Acquisition/NetSync Menu)

IV.1. Presentation

Script-based acquisition can be managed in a network environment, thanks to the NetSync
module.

This tool is designed to save time and enhance data security: instead of individual test
sessions, it allows group sessions to be held and enables the entire volume of data that is
created to be processed, all the while limiting risks of data loss.

The concept is based on a Client-Server architecture. It is built around two applications: a
“controller” application, the so-called NetSync module, executed on the computer acting as a
server (known as the “master host”) and a client application undertaking data acquisition on
the “Client host” computer.

The script that is to be executed on each individual “Client” host is selected from the “master
host” application.

The pace at which the test is administered on client hosts can be controlled from the master
host through a “client pause/authorization to continue from master” mechanism, thanks to a
specific command inserted into the acquisition script.

When the scripted acquisition is over, data can be copied from each client host to the master
host, where they are stored and organized according to the date and time of the session, the
participant’s name and the client host’s name, thus preventing data from being overwritten.

NetSync is designed to act as a network “synchronizer”, managing collective experiments.
Client hosts’ stimuli and scripts can be updated from the master host's own stimuli and
scripts and their data can be copied to the master host when the acquisition session has
ended.

Data acquisition is based on the client’s local configuration (software and hardware).

IV.2. Client

The client side application is simply the Eye and Pen launched with the command line
parameter “NETSYNC”.

Thus, to start a computer as a netsync client, launch “EP.EXE NETSYNC".

You may also use the “Netsync client” shortcut found in the “Eye and Pen 2” program group
in the Windows Start menu.

There is no order for launching applications: if the client is launched before the master it will
keep on trying to connect until either it succeeds or you stop it.

There is no check for dongle presence with a NetSync client.

You may therefore use as many Eye and Pen installations as the master host is able to accept
(this number is defined by the master host dongle).
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Figure 39: NetSync client connecting.

After the client application has been launched, it will try to establish a connection with the
server (master).

Once this connection has been established, if the Stimuli and Scripts folder update option has
been selected (Configuration / Acquisition / NetSync, p. 43), the client will download any
missing or very recent files.

This update feature may be used to distribute scripts and stimuli to client hosts without
having to manually copy theses files to each host.

Next, the client sends a list of the scripts (*.txt) contained in its Scripts folder to the server
(defined in the Configuration / Acquisition / Scripts, Scripts folder option).

The client then waits for the server to send information about the session (session name,
participant identifier) and the script to be executed.

Note:

The session name will be used to create a subfolder in the client’s data folder (as defined
in the Configuration / Acquisition / Scripts, Data Folder option).

Once script execution has started on the client host, the latter may send a message to the
master host notifying it that it is waiting for an authorization to continue (via the script
command WaitForNetSync), or send a “common” information message to the master (via
the command SendMessageToNetSync) whose content will be displayed in the “Status”
column (see Fig. 40).

As soon as the client has finished its scripted acquisition process, it will automatically send
an end message to the server.

The client then waits either for a “disconnect” message from the server, or else for an order to
send a copy of its acquisition session data files (these files will remain in the client host’s data
folder).

Once the client has received the “end” message, it will start waiting for a new acquisition
session.

Note: if a problem arises (faulty network connection, etc.), the “connecting to server”
procedure can be aborted by pressing the Esc key on the client’'s keyboard or by clicking on
the X in the upper right-hand corner of the dialog box. The software will immediately stop
running.

1V.3. Master

The master application (the server) is launched from the “File / Acquisition / NetSync” menu
in Eye and Pen.

There is no order for launching applications: if the client is started up before the server it will
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keep on trying to connect until either the server (Master) accepts the connection or the
application is closed.

Once it has been launched, the master application can accept any client at any time.

The server can accept a maximum of 25 clients. Please note that the efficiency of the network
connections is governed by the master’s performance and the quality of the network.

€p'Netsync E]@
IP Client name Farticipant Script Status Crnd
All clients Seript | GO
Seszion Makarme 13 m A
M aximurm number of clients: 25
Seszion optiot: data copy to C:ADocuments and Settingshchesnetites documents\Eve and Pen 2\datah

Figure 40: NetSync interface.

When a client is connected, information is automatically added to the “dashboard” in a new
line. This information is set out below:

LABEL DESCRIPTION
IP IP (network) address of the client host. This data is informative and cannot,
therefore, be edited by the master host’s application.
Client Client host’s name on the network. This data is informative and cannot,
name therefore, be edited in the master host’s dashboard.

Participant To edit the participant’s identifier, double-click on the dashboard cell or
press the F2 key of the keyboard on the master host.

Caution: the characters '\ "/ :*? <>] % are not allowed. If you try to use
one of them, a dialog box will inform you that it is not allowed (the
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participant’s name will be used to structure filenames).

Script Filename of the script to be executed on the client host.

To select the script filename, click on the cell and select the name from the
“Script” scrolling list that appears. This list contains all the scripts found in
the client host’s Scripts folder (this list is sent to the master when
establishing the connection).

IP Client name
10.1E.6ER mshzdch

Participant Script

Sujetd j ¢

W2_mental_load. tut s
WE_zones_mazk. tat i
We_copy_MetSync bt

W2 _delayed trace. st

W2 loadlizt T=T

We_color_mazk, THT

We_RecStd newpics_with_maxdisplay. bt
Wa_dictation. bt

Figure 41: Selecting a script for a client.

Status Shows the status message returned by the client host (predefined
messages).
Label Description

Waiting for session

The client is waiting for the session information.

Session received

The client acknowledges that it has received the
session information.

Waiting for Go

The client is waiting for an authorization from the
server (click on the “Go” button at the end of the
line or on the “Go” button in the “All clients”
toolbar.

Working

The client is executing its script.

Job completed

Script execution is terminated.

Copy started

Data copy from the client has started.

Copy completed

Data copy from the client is over.

Updating

The client is downloading scripts and stimuli.

This column can also

display messages sent by the client via the

SendMessageToNetSync command.

Cmd Contains a “Go” button that is disabled (shaded) during the connection
stage. This button is enabled when the client sends the WaitForNetSync

command.

If a client breaks its connection, its line will remain in the dashboard, but its information will

be erased (Participant, Script, Status).

A client can be deleted or added to the session that is currently running via a mouse right-
click on its line on the dashboard (contextual menu).

Below the dashboard you will find two toolbars.
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Figure 42: NetSync toolbars.

The first toolbar allows you to manage the whole set of clients at once. The following table
describes its components:

LABEL DESCRIPTION

All clients | This list contains the script names that are common to all the clients. When
a script is selected from this list, it is assigned to each of the clients (the
“Script” field in the dashboard will be updated with this name).

All clients Script | =l

W2_mental_load.txt |
W& _zones_mazk. et Tl
W2 copy MetSpnc. tat

b aximum number of clients: 25 W2_delayed_trace.tat

Sesszion option:; data copy to C:3Documents and Settingshchesnetyhe| Ve loadlist. TxT

W _color_mask. T=T

W2 RecStd_newpicz_with_masdizplay. bt

W dictation. bt

Session |NnName

Figure 43: Selecting a script for all the clients.

GO Allows you to send a “start” signal to all the client hosts. This message is
meant to be used when clients have requested permission to continue (the
“Status” column of the dashboard displays the “Waiting for Go” message).

This button is enabled as soon as the acquisition session has started.

The second toolbar is dedicated to managing the acquisition session.

LABEL DESCRIPTION

Session Name you give to the session. The date, hour and seconds will
automatically be added to the name.

L When you click on this button, it triggers the sending of information
Start session | required by each client to start an acquisition (session “name” field
content, current time and date, “Participant” and “Script” names for

the client).

The application checks that a script has been selected for each client. If
not, a dialog box lists those clients who do not meet this condition and
stops the process, allowing the situation to be rectified.

As soon as the session has started, the “Session end” button is enabled.

> = x
L5
and Pen 2.data’ Seszion end {data copy, etc.}h
= This button allows you to trigger the ending of the acquisition session,
End session for example copying data from the client to the server (if this option

has been selected in the File / Configuration / Acquisition / NetSync /
Transfer... menu). Once these operations have been completed, the
“Session start” button is enabled again, allowing you to start a new
acquisition session with another script, for example.
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A This button allows you to disconnect all NetSync clients. Each client
Close clients @ application will therefore be shut down after disconnection).

The panel at the bottom of the NetSync dashboard is used to display messages relating to the
server’s work (transfer option, data transmission, etc.). When data are uploaded by clients,
the name of each copied file is displayed in this panel.

Log file

On the Master host, the parameters of each acquisition session are written in the file named
“NetSessions.log” (in the Eye and Pen Data folder).

If the client data copy has been selected (see NetSync configuration, p. 43), the session-
specific data will be recorded in a file named <SessionName>.log, in the folder containing the
acquisition data.

A few recommendations

v Client host identification is based on clients’ IP addresses. In Windows Vista/7, the
“Network Discovery” service must be enabled for this mechanism to succeed?.

v Network communication may be blocked by the Windows Firewall, so make sure that
you have disabled it for the duration of the acquisition.

v When managing an acquisition with NetSync, everything that can use up resources
(and, above all, everything that can use up network resources), is a potential hindrance
to data acquistion. We strongly advise you to “clean” acquisition computers, removing
software such as Messenger, AIM, NetMeeting, Chat, etc.

v For the duration of data acquisition, disable antiviruses, connections and network
services not required by the experiment (Bluetooth, etc.).

4 Disable everything you can, including all the “Quick Start” programs of software such
as Adobe Reader, OpenOffice and Microsoft Office, together with the automatic
updates.

A safe and simple method is to set up your own private network that is not connected to
the Internet. In the Appendix (p. 187), you will find an example of a WiFi private network
we used in a classroom.

3 http://windows.microsoft.com/en-us/windows-vista/\What-is-network-discovery
http://windows.microsoft.com/en-us/windows-vista/Enable-or-disable-network-discovery
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V. RETROSPECTIVE COMMENTS
(Display / Retrospective menu to show/hide the tool)

This tool is a sort of Dictaphone whose recordings are kept in synchrony with the protocol
analysis. It can be regarded as an acquisition tool (e.g. you can ask the participant to
comment on his or her own production afterwards, or about that of someone else), but also as
a tool to help analysis (e.g. making vocal annotations about the coding of a protocol).

To be able to use it, you must own an audio recording device (e.g. a microphone) and playing
device (e.g. speakers or headphones).

A retrospective comment is made up of an audio recording, a start timestamp and a name.
The “Retrospective” tool allows you to:

e record/listen to a recording;

e directly “jump” to the start time (insertion point) of a recording in the protocol.

%\ » ) 00021422 second pause - & il

Figure 44: Toolbar for recording retrospective comments

The recording is saved in an audio Wave file format (WAV) and is “linked” to the current
tablet data timestamp (in the protocol) for the start of the comment recording. For example,
if a recording was started at timestamp 2,154 milliseconds in the protocol ACI_108 (the
timestamp can be seen in the “clock” tool), a field named ACI_108.00002145.wav will be
created in the data folder.

The list of retrospective comments is saved in a (<participant>.RTR) file when the analysis is
saved.

The following table explains the function of the tools in the toolbar:
ICON DESCRIPTION

%) Record. Selects the current protocol timestamp (time elapsed since the start
of data acquisition as displayed by the “clock” tool) as a link for the recording
and starts the audio recording.

If the current timestamp of the protocol is that of a previous audio recording
a dialog box will warn you about it and prompt for overwriting.

Confirmation

9P

x“/ Replace item: are vou sure ¥

S Listen to the selected comment.
Stop. This button is red while listening to or recording a comment. If you
D H H H 3 13 ”
stop a recording, a dialog box will prompt for a descriptor (a “name” or label).
€p'Retrospective comment
Descrptor
|
Ok | Lancel |

Figure 45: Describing a retrospective comment.

Type the comment’s label in the “Descriptor” field, then click on the “OK”
button to validate.
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The comment’s timestamp and descriptor will then be displayed to the left of
the [~ | button in the toolbar.

Edit. To change a comment’s descriptor (its “name”), select this comment

(see button [, below) then click on the & button.
The comment’s descriptor dialog box will appear:

€ Retrospective comment

Descriptor

|first comment

Figure 46: Modifying a comment’s label.

Modify the comment’s name (the dialog box can be resized). Click on the
“OK” button to validate.

Delete. To delete a comment, select its descriptor (see button |7/, below),
then click on the trashcan icon.

When a “retrospective comments” list entry is deleted, the associated Wave
file is sent to the Windows recycle bin.

Select. When you click on this icon, a list scrolls down and displays the
existing comments’ labels.

Click on the comment label of your choice to jump to the start of the selected
comment.

Important: comment labels are listed in order of creation, starting from the
top.
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CHAPTER 3: data analysis

1. INTRODUCTION

Data analysis allows you to sort, code and export recorded data (into text files).

In Eye and Pen, data analysis is based on the principle of the VCR: things are viewed as
though the participant were being “filmed” during production. You can then watch the
resulting movie in a variety of ways. To do this, different tools allow you to “navigate”
through the data, moving forward or backwards with self-defined filtering parameters.

As soon as you launch the Simple or scripted acquisition mode, tablet and eye tracking
data are recorded and “stamped” with a common time baseline (in milliseconds).

To make data geometrically compatible, the coordinates of the eye tracking data are
converted into the same coordinates system as the tablet data. The tablet is used as a
reference.

Example

If the tablet coordinates are in a (0, 0, 30240, 30240) frame and the "eye" coordinates are in
a (0, 0, 1024, 768) frame, the "eye" coordinates are scaled to the (0, 0, 30240, 30240) frame
so that both sets of information can be stacked on the same surface.

Important:
If the sheet of paper slips on the tablet, or the eye tracker helmet moves on the

participant's head, eye-tracking and tablet data will not be spatially accurate. Thus,
some eye tracking data may be outside the calibrated area instead of inside,
where it should be. To help solve this kind of problem, “Eye and Pen” has a tool that
can “shift” an entire set of data (see page 136).

Hint:

To avoid pointless extra work, we recommend that you initially apply every overall
filter in order to reduce the total amount of data (shift layers, fixation building, out-of-field
data cleaning etc.). Next, apply the automatic coding filters (Areas Of Interest, etc.)
and only then begin the qualitative and manual analyses (coding, etc.).

Here is an example of what should be avoided: you have coded some pauses "by hand™
and you then apply an automatic coding. The codes of these pauses may change, even if
you do not want this to happen.

It is important to carry out these operations in the right order.

The analysis may be closed at any time, by clicking on the “File” menu, then selecting “Close
analysis”.
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START AN ANALYSIS

When analysing data for the first time, you may want to configure the data analysis, see “Data
analysis configuration” in chapter 1.

To start a data analysis, you can:

Start a new analysis: click on the “File” menu, then select “New analysis”. A dialog
box will be displayed so that you can select the tablet data file (file with a “.tab”
extension) you want to analyze. Click on the "Open” button;

Reload a previous analysis: click on the “File” menu, then select “Re-open” and
“Open”. A dialog box will let you select the analysis data file (file with a “.twk” extension)
you want to work on again. Click on the “Open” button;

Re-open an acquisition session: click on the “File” menu, and then select the
“Session” submenu. A dialog box shows up. Then, one can select the session “log” file
(the filename extension is « .LOG ») that you intend to explore. Next, click on the “Open”
button;

Import tablet data from G-studio files (written production recording software
for the MS-DOS system, also based on digitizing tablets). Click on the “File” menu,
select “Imports” and “G-studio”. A dialog box will be displayed to allow you to select
the file you want to import into Eye & Pen (file with a “._” extension). Click on the
“Open” button to start the analysis.

RECORDING SESSION (LOG)

For each “Script” acquisition session, a file named (<Data Dir.><Participant 1d.>.LOG) is
created, incorporating all the main interactive events involving the participant (displays,
recordings, participant’s responses, etc.), with their corresponding times (milliseconds).
Timing starts at the very beginning of the acquisition session (time zero).

This information is shown as a tree view and sorted by time (the oldest event at the top). In
the following example, the script was loaded at 10 milliseconds, a picture was displayed at 45
milliseconds, etc. (for code meanings, see p. 196).

-

€ Session: essai? g@

= . LoadScript [10]

ile: & \progzilacoecoleprodiepcommonztecnptsh Chuyd. bt
—-[E=] DisplayPic |
File: C:\emphacarl.jpg
1_, 100
1_, 100

?3 W aitF ork eyPress [45]
+-%4 KeyPrassed (1466)

P

+ Jg RecStandard [1520]

% ClozeRec (117712)
+-[Bat] DisplayPic (117713

?3 waitF ok eyPress (117713
+-58 KeyPressed [118993)

Pk

+ Hg RecStandard [119058)
ClozeRec [173224)
¥ gDisplayPic [173225)
?3 WaitF ok eyPress (173229

+ @ F.evPressed [177555]

+-34g RecStandard (177600]
E;h ClreaPes 17119211

Figure 47: Acquisition session.
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About events and timestamps...

The time indicated is the event start time. For example, when a picture is displayed, the
timestamp is the very point at which the display procedure started, not the time when the
picture became fully visible to the participant.

Elements tagged “File” can be clicked on and then either opened in a Windows application or
else in Eye and Pen, if it is a picture or a protocol recorded using the RecStandard
command.

£p'Session: essai? g@
- %h 1 )
I Fil= &progs
= % Paramétres
=B Background
M UseBack: TRUE
{23 File: &:\progshlacatecoleprodiepcommansbstimulivide. bnp
=B Image1
M Uzelmgl: TRUE
{23 File: &:\progshlacatecoleprodiepommonsshmultG A, brp
L #1: 25635
L 1 22179
1. w2 30478
_T_, 2193597
[ ShowlnStart: FALSE
fff HideOnPress: TRUE
=B Image 2
[ Uselmg2: FALSE
{23 File: &\progstlacaecoleprodtepcommonsistimulivide. bmp
L 1 270594
1. 114626
1, w2 30480
1, v2 943
=B End
L *1: 26908
1, vi:32m
1. w2 30478
1, v o5
- B Evéremerts
[E] Show Image1 (2822)
[ Hide Image? (4823)
[E=] ShowImaget (11319)
[T Hide Image1 (13320)
[E5] Show Imaget (17763)
[ Hide Image1 (19770)
[E] Show Image1 (20821)
[ Hide Image? (22822)
[ Show ImageT (23640
[C] Hide Image1 [2554)
+-&3 KeyPressed [25674) |

\acohecoleprodiepcommonstdatatessai?_GMA

Figure 48: A “RecStandard” recording session log.

When opening a RecStandard via the "Session” menu (click on the floppy icon), the
associated parameters recorded in the log file are loaded (background, pictures 1 and 2, and
end zone). During a RecStandard recording, unexpected events are also recorded (e.g. a
keyboard keypress or the end of a sound) and are treated as sub-events of RecStandard.

The session log indicates the true display coordinates of pictures and videos. For example, if
the script includes the command DisplayPic("toto.omp",2000,-1,-1), i.e. display toto.omp
for 2,000 milliseconds centered in the display window, the log file will show the exact
coordinates of the upper left-hand corner of the picture in the display.

The log file is a “text-only” file type, so you can load it in various other types of software (text
editor, word processor, spreadsheet, databases, etc.).
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V. INFORMATION AVAILABLE AT ANY TIME

In “analysis” mode, the screen is composed of a number of elements bar:
e 7 navigation tools: from event to event;

from pause to pause;

from fixation to fixation;

by tablet data code;

by eye data code;

with the distance between pen and gaze locations;
a stopwatch (clock);

= atool for creating sequences in the protocol;

= atool to record the retrospective verbalisations;

= azoom;

= akey press recorder;

= atool for coding data;

= an information bar (status bar);
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Figure 49: Data analysis screen.

These tools can be shown or hidden via the “Display” menu:

Display 7
Toolbars b v Clock
v Informations v Sequences
Erlarge (x2) v Retrospective
shrink (/2) v Zoom
| + Kevboard recorder
3 Menu shorteuts...
Refrash v Ewents
v Pauses
v Fixations
v Eye codes
v Tab codes
v Eve-Tab distance
Customize. ..

Figure 50: Menu to display tools.
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Pause representation

Frbecthe B gl o i e
T B T T
[ FUr PRI T #..h,..ﬁ
e e e e T T .
-] ﬂﬂf:-iu-‘u [ Ty Ry
T TE T ot o 20

When the pen is "Up" (pausing), a circle indicates the
point where the pen left the tablet and a line connects
this circle to the place where the pen subsequently
"lands" (see File/Configuration/Analysis menu,
“Analysis” tab to select “pause color™)

Figure 51: Representation of a pause.

1IV.1. Atool for coding

Tablet Eye-tracking
data data
\ 4 \ 4
Tab Eye
Pressure >lpo

— |4 i
—>|lv[o 0

Horizontal —>||p15321 | =247
coordinates ] g 0 o

a1 s
1] 0

. 1 =1 (=
Vertical g g
coordinates ; é
[ 5
7 7
. a 2
Duration g g
10 10
11 A
/'12 12
13 13
Data number 12 14
15 15
16 16
17 17

Code 18 [w][18 [w]

Figure 52: The coding tool.

While navigating through the protocol, the coding tool will show details of the current tablet
and eye-tracking data. The code is a digit value (it is up to you to give it meaning).

LABEL DESCRIPTION
P Pressure exerted with the pen on the tablet.
& When the gaze position is beyond the calibrated area, a warning signal is
displayed to the right of the pen pressure field, in the “Eye” data column.
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X Coordinate of the data (tablet or eye) on the horizontal axis.

Y Coordinate of the data (tablet or eye) on the vertical axis.

D Duration (in milliseconds) of the event, defined as the time that elapses
between the current data and the following data of the same type (tablet or
eye).

N Data number (numbering from zero upwards). Each type of data is numbered
separately.

You can reduce or enlarge the tool by double-clicking on its title bar. You can also move it.

1IV.2. Information bar (status bar)

(Display/Information menu to show/hide this tool)

This tool provides additional information about the current data.

%634 ¥ 1061 d(E) 4558,91  |w(E) 2279,46 |d(T) 1556,92 |w(T) 0,38 d(TE) 5779,00 d(nP) E:\PROGSacolEcoleProdiEP 1, 1 ipoint. bmp | [40193 msec][1442 tab][&1 eve]

@ @ 6 @ 6 6 @ (8 9

Figure 53: the information bar.

This information is described from left to right.

LABEL DESCRIPTION
@ X | Mouse cursor's horizontal and vertical coordinates, expressed in tablet units.
vy | It may help you to check for the coordinates of a particular place in the
protocol.

@ d(E) Euclidian distance between current eye data (E stands for Eye) and the position
of following eye data (in tablet units).

® v(E) Spe_e(_j of movement between current eye data position and following eye
position (in tablet units per millisecond).

@ d(T) | Euclidian distance between current eye data (T stands for Tablet) and the
position of the following eye data (in tablet units).

®) v(T) Speed o_f_movement between current pen (Tab) data position and following
pen position (in tablet units per millisecond)

©® d(TE) Euclidian distance between current tablet data position and current eye data
position (in tablet units).

™ d(nP) Tracing distance (pen movements) between the end of the last "up" pause and the

following "up" pause (in tablet units).
This information can help you anticipate the next pause.
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®  &-\...  Path and name of the background picture. Click on it to select a new one.

©)
[msec] | [ Total duration of protocol (in milliseconds) ]
[tab] [ Total amount of tablet data ("tab.") ]
[eye] [ Total amount of eye-tracking data ("oc.") ]

IV.3. History

(Protocol/History menu)

€p History

60342008 10:40:38: Build fisations [barycenter method) [3,274.4]

Figure 54: History dialog box listing actions.

This menu displays the list of processes that have been applied to the protocol in order to
reduce the total amount of data, such as building fixations or the aggregation of successive
data with the same code.

When an action is canceled, the corresponding entry is removed from this list.
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V. NAVIGATION

V.1. Introduction

You can navigate through the data in two ways:
e “spatially”, by clicking with the right mouse button first on the place in the protocol
that you would like to jump to (participant’s writing on the tablet), then on the “Jump
here” contextual menu that appears (see below).

Figure 55: “Spatial” navigation.

Eye and Pen searches for the nearest item of data in a 5-pixel square around the
mouse cursor position. When it has been found, the protocol is "played” until it
reaches this item.

e searching for a particular category of event:

o from one item of data to the next;
from one pause to the next;
from one fixation to the next;
searching for the next item of "eye" or "pen" data with a particular code value;
searching for the next point where the distance between "eye" and "pen" data
meets a given criterion.

O O0OO0Oo

The “Display” menu allows you to show or hide the navigation toolbars located under
the menu.
These tools can be moved using “drag'n'drop”:

STEP DESCRIPTION
1 Click with the left mouse button on the vertical "line" left of 4 = i
the toolbar (to the left of its label) -
2 Keep the left mouse button pressed down
3 Move the toolbar to the desired location.
4 Release the mouse button.
Important:

> the“shift + T~ shortcut re-centers the protocol to make the pen cursor visible,
i.e. on the screen ;

> the“shift + E” shortcut re-centers the protocol to make the eye cursor visible,
i.e. on the screen.
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V.2.

Navigating from one event to another

(Display/Events/Navigation menu allows you to show/hide this tool)

This tool allows you to navigate within the protocol, from one event to another, through the
whole set of data (tablet and eye-tracking). An event is either a movement or an
immobilization of the pen or eye. An item of data is understood to be the content of an event:
its coordinates, its timestamp, etc.

ICON

4|

X

I - - - > s = »

Figure 56: Navigating from one event to another.

DESCRIPTION

Jump to the beginning of the protocol.

Previous event.
Move continuously back through the events (does not respect events duration).

Move continuously forward through the events, respecting events duration.
Replay speed can be changed (see options).

Move continuously forward through the events (does not respect events
duration).

Next event.

Jump to the end of the protocol.

Replay options. A menu allows you to set replay speed (from 0,1 to 4 times the
normal speed).
%ﬁ -« = ]

Replay speed 4 0.1x |

. 0.2%
i| w Animate pauses [

0.5x

® 1.0 I
1.5
2.0
2.5%
3.0

Animation speed  #

Figure 57: Set the protocol replay speed.

Protocol replay may be animated, during pauses. A circle (centered at pause
beginning location) will grow as time goes by. Its growth speed may be
selected amongst four values ranging from “slow” to “very fast”.
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& - > @ -

Replay speed 3 |

v Animate pauses [
Animation speed ¥ Slow
® Moderate |
Fast
Wery Fast

Figure 58: animate pauses when replaying a protocol.

This option menu may also be activated with a mouse right-click on the
“movie” icon.

m When replaying events in a continuous way, the clicked button becomes a
“stop” button: click it to stop the replay.

A - ' > ] > »

Figure 59: Stop protocol replay.

V.3. Navigating from one pause to another

(Display/Pauses navigation menu to show/hide this tool)

This tool helps you to navigate from one pause to another, for a greater duration than the
defined threshold (see Thresholds). Its icon comprises a hand holding a pen and the pause
symbol used in audio/video players (a vertical double bar).

This tool features fast-forward and rewind functions, either per number of pauses or per
pause duration (greater or equal to a defined value).

%m = T4 e (100 3| =

Figure 60: Navigating through pauses.

ICON DESCRIPTION
- Previous pause (up or down).
- Next pause (up or down).

Go to the end of the current pause.

- Step back by “n” pauses (up or down) or jump to the previous pause whose
duration is longer than the given value.

10 = Number of pauses (or duration) for the “backward/forward by n pauses”
function.

A mouse right-click opens a contextual menu allowing you to choose what the
content of this field stands for: number or duration.

Bl - Fa A
Mumber of pauses |

® Pause duration

Figure 61: Choose navigation criterion: duration or number of pauses.

Hint: when the mouse hovers above the “value” field, a tooltip shows up to
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indicate the current meaning of the value:
| =

Pause duratiu:uni

For pause duration, the smallest value is the smaller of the two sorts of pauses:
up or down.

" Step forward by “n” pauses (up or down) or go to the next pause whose
duration is longer than the given value.

Hint: when the mouse hovers the “value” field, a tooltip shows up to indicate
what is the current meaning of the value:

50l ¢|»% o A 4 -

H Mext pause lasking 50 miliseconds ar Inngeri

V.4. Navigating from one fixation to another

(Display/Fixations navigation menu to show/hide this tool)

This tool helps you to navigate from one fixation to another, with a greater duration than the
defined threshold (see Thresholds). Its icon comprises an eye and the pause symbol in
audio/video players (a vertical double bar).

This tool features fast-forward and rewind functions, either per number of fixations or per
fixations durations (greater or equal to a defined value).

énﬁ.ii > & o« A0 '[ﬂw

Figure 62: Navigating through fixations.

ICON DESCRIPTION
- Previous fixation.
> Next fixation.

Go to the end of the current fixation.

- Step back by “n” fixations or jump to the previous fixation whose duration is
longer than the given value.

Number of fixations for the “backward/forward by n fixations” functions or
duration. A mouse right-click opens a contextual menu allowing to choose
what the content of this field stands for: number or duration.

50 ® Mumber af fixations

1o 5

i« T Fixation duration

Figure 63: Choose navigation criterion: duration or fixation number

Hint: when the mouse hovers the “value” field, a tooltip shows up to indicate
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what is the current meaning of the value:

=T

_ Mumber of fixations
T

For fixation duration, the smallest value is the value of the fixation threshold.

" Move “n” fixations forwards or go to the next fixation whose duration is longer
than the given value.

Hint: when the mouse hovers the “value” field, a tooltip shows up to indicate
what is the current meaning of the value:

G IEN e

— yz—_kﬁ i

I
Mext Fixation lasting S0 miliseconds or Iu:ungerh

V.5. Navigating through “Eye” data filtered by code
(Display/Eye codes Navigation menu to show/hide this tool)

This tool helps you to navigate through the eye tracking data (“Eye”), filtered by a code you
have selected (see Data coding). This enables you to jump from one item of Eye data with the
required code to another. Its icon comprises an eye with a sharp symbol (i.e. numbering) on
top of it.

pt Fa Ta 2 L p= p¥F

Figure 64: Navigating with Eye data codes.

ICON DESCRIPTION
*a Go back to the previous “Eye” data item without the required code value.
=a Go to the previous Tab data item with the required code.
2 = Code value.
= Go to the next “Eye” data item with the required code.
(S Go to the next “Eye” data item without the required code value.

VI1.6. Navigating through “Tab” data filtered by code
(Display/Tab codes navigation menu to show/hide this tool)
This tool helps you to navigate through the tablet data (“Tab™), filtered by a code you have

selected (see Data coding). This means that you can jump from one item of tablet data
showing the required code to another. Its icon comprises a hand with a sharp symbol (i.e.
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numbering) on top of it.

E@f Fa —a (110 =] p= p7*

Figure 65: Navigating with tablet data codes.

ICON DESCRIPTION
*a Go back to the previous “Tab” data item without the required code value.
= Go to the previous “Tab” data item with the required code.

110 = Code value.
(e Go to the next “Tab” data item with the required code.

¥ Go to the next “Tab” data item without the required code value.

V.7. Navigating through data filtered by gaze-pen distance

(Display/Eye-Tab distance navigation menu to show/hide this tool)

This tool allows you to navigate through the data on the basis of the (Euclidian) distance
between the simultaneous gaze and pen positions (in tablet units).

mm <o e (2000 2] % eS¢

Figure 66: Navigating according to the distance between gaze and pen positions.

ICON DESCRIPTION
‘a4 Jump back to the previous point where the distance was below the criterion.
% Go back to the previous point (time) where the distance was equal to or above

the criterion.

2000 A Distance criterion (in tablet units).
- Go to the next point where the distance was equal to or above the criterion.

< Jump to the next point where the distance was below the criterion.

V.8. Navigating through time with the “clock”
(Display/Clock menu to show/hide this tool)

As soon as data recording starts, each item of data is "time-stamped" with millisecond
timing. Time “0” (zero) is the point where the recording started.
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This tool allows you to navigate through the data, according to the time.
Qb
Figure 67: The clock.

The time (in milliseconds) that has elapsed since the beginning of the recording is displayed
to the right of the "clock™ icon. When you click on the icon, the dialog box below appears:

Reach

Enter the time to reach (in milizeconds)

747 =

OF. | LCancel

Figure 68: Dialog box for selecting a particular “time” in the protocol.

o

There are two ways of reaching a particular point in the data:
e key in (or select with the up/down arrow) the desired timing in the box;
e slide the cursor to select the time you want.

V1. THRESHOLDS

(Protocol/Thresholds menu)

Thresholds are used as filters. They are involved in navigation and calculations, including
data outputs and previews.

Thresholds

Thresholds [in milizeconds]

Pen"Up" pauze |50

Pen "Down" pause |30

Ak Ak 4K

Eye fixation |10

[ Apply threzhalds to code navigation

[ o i

Figure 69: Threshold dialog box.

LABEL DESCRIPTION

Pen "Up" pause A pen event lasting longer than this value (with zero pressure) is
considered to be a pause.

Pen "Down" pause | A pen event lasting longer than this value (with a pressure above
zero) is considered to be a pause.

Eye fixation An eye event lasting longer than this value is considered to be a
fixation.

Apply thresholds If this option is ticked, the above thresholds will be applied as a

to code navigation | secondary filter when using the “By Tab code” and “By Eye code”
navigation tools (see page 123), i.e. an item of data must meet a
double criterion (code + duration) if it is to be selected.
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Minimum threshold values

For events only defined by their duration (down pauses or fixations), the minimum value
of their threshold is the duration of two samples. Considering shorter durations may lead to
accept each sample as a possible fixation or pause.

Expressed in milliseconds, the minimum value for thresholds is determined by the formula
2*(1,000/Sampling rate). For example, with a 200Hz sampling tablet, i.e. sampling 200 pen
positions per second (=1,000 milliseconds), the minimum threshold will be: 2*(1,000/200)=
10 milliseconds.

As the “loss” of one or two consecutive data samples may occur during the acquisition or
transmission of the data to the program, we strongly suggest a minimum value equal to the
duration of 3 samples.

Hint: to view/edit all pauses (or fixations), set the minimum corresponding threshold.

VII. BUILDING FIXATIONS

Eye fixations are a construction and do not “naturally” exist. Building a fixation basically
consists in grouping data as though they represented the same event (the eye remaining at a
given location for a certain amount of time). Many methods exists to calculate fixations, each
one has its drawbacks and arouses controversy (cf. Bibliography). Both methods
implemented in Eye and Pen are of the “position variance” (geostatic) type.

Caution: take care not to build more than one fixation at a time in the same protocol, as this
method is data destructive. Once a fixation is determined, all the samples within it are
replaced by the fixation centroid. A "second go" may have the effect of clustering fixations
whose centers have moved closer to each other. When in doubt, consult the history
(Protocol/History menu)

Note: fixation thresholds (see Thresholds, p. 125) allow you to filter fixations according to
their duration. Fixations below this threshold will not be taken into account for navigating or
editing.

VI1Il.1. Barycenter method
(Tools/Build fixations (barycenter method) menu)

Method:

An initial item of data is regarded as a cluster beginning and center. Each subsequent sample
is compared with this cluster and integrated (cluster centroid value is updated) if its distance
from the cluster center is below a defined threshold (known as the deviation threshold).

Note: the greater the amount of data included in the cluster, the "heavier" it becomes and the
less likely its centroid is to "move" with the addition of new samples.

If the cluster represents a duration greater than the “minimum duration to start a fixation”, it
is deemed to represent the start of a fixation.

A tolerance criterion allows you to accept samples above the deviation threshold, providing
the following samples are below it (external samples are then integrated into the cluster).
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Example:

Eve-tracking Eye data beyond the
- deviation threshold

Deviation threshold _’ A

Figure 70: Steps for building a fixation.

With a deviation threshold of 250 (tablet units), a minimum duration of 8 milliseconds and a
noise tolerance of 4 milliseconds, we can state that:
e at Time 1, no fixation exists: data duration in the “diameter” threshold duration is
below 8 milliseconds;
e at Time 2, with new data, the start of a fixation is “detected”;
e at Time 3: the fixation “grows” with the addition of two more items of data, including
one external item because the following item is located within the “packet” in less
than 4 milliseconds.

To build fixations, click on the “Tools” menu and select “Build fixations (barycenter
method)”. The following dialog box will then be displayed.

X

€ Build fixations

Fixations calculation

[==]
A

imimum duration to start a fisation (in milizecondsz)

Deviation threshald (in tablet lineg] 3580 =
Muoize tolerance [in millizeconds) 4 =
] LCancel |

Figure 71: Building fixations using the “barycentric” method.

Fixation building is modulated by three parameters:
e minimum duration for starting a new fixation (in milliseconds);
e deviation threshold (in tablet units) : radius around the center of the fixation;
¢ Noise tolerance: number of samples “above” the deviation threshold that can be
admitted as "members" of the current fixation if subsequent samples fit inside the
cluster.

How do | define a deviation threshold? A practical example.

| recorded a participant’s writing on an LCD tablet (Wacom Cintigl8SX) and eye movements
with an S.R. Research Eyelink2 eye tracker.

I wanted my deviation threshold to be at a viewing angle of 2°.

To be able to calculate what this angle represents on the tablet’s screen, I needed some
physical measurements. Thus, | measured the distance between the participant's eye and the
center of the tablet screen (30.4 cm), then the display width (only the "active display part",
not the whole screen "box"): 33.5 cm.
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The remaining information can be found in the Protocol | Description menu, under the
Specifications tab.

It says that the eye tracker has ranges of 1024*768, the tablet has ranges of 7220*5784
(resolution is 200 lines/cm) and its display has ranges of 1024*768.

When these data are fed into the ? | Conversions | angle -> Pixel tool, it tells us that 2
degrees correspond to 34 pixels. But how many tablet lines do 34 pixels represent ?

I wrote 34 in the bottom right-hand box ("pixels” column) in the ? | Conversions | tablet
units <-> pixels menu and clicked on the “<-" button and up came the result: 240 lines.

VI11.2. Multi-threshold method
(Tools/Build fixations (multi-thresholds method) )

This method relies on the same general principles as the “Barycenter” method, but is more
“conservative”: it uses a double threshold principle that allows you to integrate a few “out-of-
fixation” samples into the calculations.

Method:

To begin a fixation clustering process, there must be more than n samples (expressed as a
duration in the “Minimum duration to start a fixation” field) in an area determined by
sample dispersion (deviation) around the barycenter (“Max initial Standard Deviation
threshold”).

£

€; Build fixations

Fizations calculation

Miniriunn duration ta start a fisation [in millizeconds] a =
M ax initial Standard Deviation threshold [in tablet lines] 274 =
Max distance between fixation and paint [in tablet lines] 274 =
M aximum tolerance distance [in tablet ines] 274 =
M awirum talerance duration [in millizecands) 4 =

Lancel ‘

Figure 72: Building fixations using the “multi-threshold” method.

The distance of the following samples from the fixation barycenter is computed to see
whether they should be included in the fixation’s final calculation or not.

A tolerance criterion (“*Maximum tolerance distance”) allows you to accept samples whose
distance is below this criterion but above the threshold (“Maximum distance between fixation
and point™) if the gaze position returns to the “acceptable distance” zone within a
predetermined length of time (“Maximum tolerance duration”). If it does not, the fixation is
ended. The barycenter of the “out-of-zone” group of samples is then computed. If the
distance between the latter and the fixation barycenter is below criterion 2 (maximum
tolerance distance), these samples are included in the final computation.

Finally, the barycenter of the fixation is calculated.
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VI1ll. BUILD DOWN PAUSES
(Tools/Build down pauses menu)

Building a “pen down” basically consists in grouping data that we regard as representing the
same event: the pen stops moving at a given place for a given duration.

This tool aims to compensate for the excessive sensitivity of some tablet models. For
example, if a participant is asked to keep the pen still on the tablet in a vertical position, the
coordinates may not be stable and instead vary around a central (“middle”) position, due to
slight vertical tremor on the part of the participant. However, as far as the study of writing is
concerned, the coordinates of the pen tip on the surface should not change.

Method

This method belongs to the same family as the fixation computing process (cf. “Barycenter
method”, p. 128): if several successive points are located within a defined perimeter,they are
deemed to be part of a single “pen down pause”. The whole group of points is then
substituted by its barycenter.

Caution: the warning about building fixations also applies here, because building down
pauses modifies the number of samples/events in the protocol.

Before using this tool, you should be aware that there are two inherent difficulties:

1) because of the type of method used, the duration of an existing “pen down” pause may be
lengthened by the addition of the duration of subsequent points that fall below the deviation
threshold;

2) slow tracing may be discretized, i.e. cut into a series of successive pauses. In which case it
is advisable to choose as small a “Deviation threshold” as possible and a sufficiently large
value for “Minimum duration to start a pause”. You may find help in choosing this value in
the relevant literature. For example, when studying the handwriting of adults, a pause lasting
more than 150 milliseconds can be regarded as relevant.

This tool should therefore be used carefully and only when needed.

To build pen down pauses, click on the “Tools” menu, then on “Build down pauses”. The
dialog box (below) will appear:

i -1
€p'Build down pauses
Fauzes calculation
Fimirmurn duration ta start a pauze [in milizeconds] a0 =
Deviation threzhaold [in tablet linez) 3 =

Ok | LCancel |

Figure 73: Building down pauses.

“Pen down” pause computation is based on two parameters:

e The minimum duration for starting a pause (in milliseconds).

o Adeviation threshold (in tablet units): a radius around the first point regarded as the
pause origin. To help you determine the deviation threshold, you can use the tablet
test menu (see Tablet visual test, p. 35). For example, given that the smallest distance
reported by my tablet is 8 units, | would choose 8, with the aim of calculating pauses
taking data clustered within a “1 point” radius into account.
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IX. PREVIEW

1X.1. Introduction

The Eye and Pen preview functions allow you to represent data in a static and visual way, in
three modes:

e As circle projections: fixations are represented as circles with a diameter reflecting the
duration (optional). Eye movements can be traced from one fixation to another.

e As a temperature “map” showing the importance of events in relation to the total
length of the protocol. The darker the color, the shorter the duration, the redder the
color, the longer the duration.

e Asgraphs showing the gaze and pen position movement over time.

Note: the Preview mode can be used in conjunction with the “Shift layers” tool (see p. 136)
The screen display is composed of the background picture (or background color) and the
participant’s final product.

To make this easier to grasp, all the following illustrations are taken from the same protocol.

1X.2. Preview configuration
See chapter 1 p. 51.

1X.3. Preview in “Circle” mode

(Protocol/Preview/Circle menu)

You can launch this preview to show:
e pauses;
e fixations;
¢ AOIl scanpath;

1X.3.1.Pauses

(Protocol / Preview / Circle/Pauses menu)

Pauses durations are represented as circles with their diameters indexed on the pauses
durations (the longer the pause is, the bigger the circle is).

Figure 74: Pause preview with empty circles.
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1X.3.2.

Fixations

(Protocol / Preview / Circle/Fixations menu)

Given the options chosen, you may get something like this:
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Figure 75: Fixation preview.

If you select the option to include eye movements, you may get somethlng like this:
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Figure 76: Preview of fixations and eye movements.
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1X.3.1. A0l scanpath

(Protocol / Preview / Circle / AOI scanpath menu)

To obtain a useful and meaningful preview, you must first build fixations and define the
AOls.

You will then be able to visualize groups of fixations and their route across the AOIs. Each
series of fixations on the same AOI is combined into a group, represented by a circle located
at the coordinates of the center of that group.

Depending on the chosen options (see Preview configuration, p. 51), the size of the circle
representing a group of fixations will be relative to the summed duration of the fixations in
the group. Successive groups will be connected by a line and the circles will be numbered in
chronological order.

- \JuUo1 ¥ demmanaa-L-11 avec Nnargre anurissernert, alsiraction et gemni

G0
- Je vous déran
- Oul ouwl mergi.

E 52‘3 app a des r‘ayo f1t une pile de'yres qui tombérent.

Figure 77: Preview of AOI scanpath.

1X.4. Preview in “Temperature” mode
(Protocol/Preview/Temperature menu)
In this preview mode, durations are represented by colors, as a "thermograph".
You can launch the "Temperature” preview showing:
e Pauses

e Pauses classified according to duration
e Fixations (takes the foveal vision size into account)

1X.4.1.Pauses

(Protocol/Preview/Temperature/Pauses menu)

Color represents pause duration in relation to the whole set of pauses. Pauses are represented
by a rectangle at the place where the pen left the tablet or became immobilized.
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Figure 78: Pause preview.
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1X.4.2. Pause duration categories

(Protocol/Preview/Temperature/Pauses by duration categories menu)
In this preview mode, pause durations (in milliseconds) are classified as follows:

] /.
0 30 =] a0 100 120 150 200 400 200 1200 2000

The right section of the scale shows the color for pauses lasting 2,000 milliseconds or more
Below is an example of how they are represented:
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Figure 79: Preview of pauses, color-coded according to duration

1X.4.3. Fixations

(Protocol/Preview/Temperature/Fixations menu)

This preview mode only shows the fixation durations on the protocol

Below is an example of a protocol preview in this mode (foveal vision diameter is 30 pixels
see Preview configuration, p. 51).

(M B P - [ PROGS Bc o ErsleP o BRI ARta), ACT St | DEACT_106]

Figure 80: Fixation preview in “temperature” mode.
“Hotspots” represent the areas of greatest fixation duration.
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IX.5. Data preview as “Graph”
(Protocol /Preview / Graph menu)

Previews available in the submenus of the Preview/graph menu are all curve-based
representations.

Graph axis scales are automatically resized according to the data being displayed.

Be careful about memory capacity: displaying a graph with 6 curves for a 517,000 data
protocol (total of Tab and Eye data for a full page of writing produced in about 20 minutes)
takes up approximately 130 Mb of RAM memory.

Graph windows may be resized with the mouse: when the mouse cursor hovers over the lower
right-hand corner of the windows, it turns into a diagonal double arrow. Press the left mouse
button and, keeping the button pressed, move the mouse in the direction you wish the
windows to resize. The window will resize in line with your movement.

Inside the windows, you can zoom in/out and have the graph scroll up/down and
horizontally, as is the case for the graphs displayed for the protocol statistics (see p. 152).

1X.5.1. XY coordinates

(Protocol / Preview / Graph /XY Coordinates menu)

This visualization shows how the pen and gaze coordinates change over time in the X and Y
dimensions.
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Figure 81: XY coordinates graph.

The buttons on the toolbar located at the top of the graph allow you to select the curves to be
displayed.
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BUTTON

2

1X.5.2.

DESCRIPTION

Horizontal movement of the pen (X). This curve is selected by default.
Vertical movement of the pen (). This curve is selected by default.
Pressure exerted on the pen tip.

Horizontal gaze movement.

Vertical gaze movement.

Capture the current graph and save in a JPG picture file. A dialog box allows
you to choose the name of the file and the folder in which to save it. The
protocol’s name is proposed as a default name.

Gaze-pen distance

(Protocol / Preview / Graph / Gaze-Pen distance menu)

This graph displays the distance between gaze and pen over time (data can be filtered with a
weighted moving average, i.e. the equivalent of a 1st order low pass filter).

€ Gaze - pen XY distances g@

Distance (in tablet units)

L v ] ] e

Gaze-pen distance in time

5000 10 000 15 000 20000 25000 30000 35000 40 00
Time Cin milliseconds)

Smoothed euclidian distance I

Figure 82: Gaze-to-pen distance graph.

The buttons on the toolbar located at the top of the graph allow you to select the curves to be

displayed.
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BUTTON DESCRIPTION

L% Changes in the horizontal distance between gaze and pen tip positions as a
function of time.

LY Changes in the vertical distance between gaze and pen tip positions as a
— function of time.

[ Changes in the Euclidian distance between gaze and pen tip positions as a
- function of time.

[ Changes in the horizontal distance between gaze and pen tip positions as a
function of time. The curve is smoothed with a weighted moving average.
% Changes in the vertical distance between gaze and pen tip positions as a

function of time. The curve is smoothed with a weighted moving average.

Changes in the Euclidian distance between gaze and pen tip positions as a
function of time. The curve is smoothed with a weighted moving average. This
is the default display.

I

Capture the current graph and save in a JPG picture file. A dialog box allows
you to choose the name of the file and the folder in which to save it. The
protocol’s name is proposed as a default name.

Save
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Figure 83: Saving the graph as a JPG picture file.

X. SHIFT LAYERS
(Tools/Shift layers menu)

During data acquisition, the data may not necessarily be where they should be (they have
"slipped") because:
- the sheet of paper on the tablet has moved (or been moved);
- even if the participant's head has been immobilized, s/he has nevertheless succeeded
in moving slightly;
- etc.
Eye-tracking data therefore move in relation to the tablet data and background picture.
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If the participant was writing on a sheet of lined paper and we use an image of this sheet as a
background for analysis (see configuration), we can see that the writing is not where it should
be.

To make it easier to track down these “displacements”, apply the following tip
prior to data acquisition:

Put (draw) a cross in the middle (or a more convenient place) of the production medium —
sheet of paper, background picture, etc. - and ask the participant to fixate this mark for
approximately 20 seconds. Next, ask the participant to draw over this cross with the pen. You
can now start your experimental recording.

The participant’s first fixation will therefore be on the cross. If a shift of data does occur, this
first fixation will be a good way of spotting the problem and helping to align the data. The
principle is the same for both writing and drawing: the participant’s cross must be on top of
your cross!

After the experimental recording, ask the participant to draw the cross again and to fixate it.
This will be a way of checking that the data are still “well in place”.

To limit this risk, you can try “fixing” the paper, e.g. using plastic corners on the tablet into
which you can slide the sheets.

In the analysis stage, a “Temperature” preview (see page 132) may help you detect this
kind of flaw and correct it by shifting the layers.

Recall: to have all the data in the same coordinates system, eye tracking data must be
converted into the tablet coordinates system.

We regard the protocol as being made up of 3 superimposed layers: the screen background
(color or background picture) represents the bottom layer, the tablet data are “sandwiched”
in the middle layer, and the eye tracking data make up the top layer (third level). The
reference level is the tablet data layer.

To re-adjust these layers, click on the “Tools” menu, then select “Shift layers”.
The following dialog box will be displayed.

Shift layers

Eve data shift [in tablet lines]

Vertical shift |4000 = Harizonkal shift |0 =

Background zhift [in tablet lineg)

1] * Harizantal shift |0 =
Ok | Cancel | Apply ‘

Wertical shift

Figure 84: Dialog box for adjusting the position of the layers.

This box has two frames (parts), labeled:
e Eye data shift (in tablet lines): horizontal and vertical movement applied to all eye
samples.
e Background shift (in tablet lines): horizontal and vertical movement applied to the
background picture.
As the tablet data layer is the reference, it is never “moved”.

There are two ways of shifting the eye data or the background layer: using the computer
mouse or using numerical values.
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Numerical shift of the layers

Set the number of tablet units you want the layers to be moved by, in the “horizontal shift”
and/or “vertical shift” boxes.

Click on the “Apply” button to... apply the desired shift to layer(s).

Caution: the “Apply” button will validate your entries, but there is then is no way back except
by setting new values.

If the applied shift has the desired effect, click on the “OK” button to close the dialog box.
If not, modify the values again or click on “Cancel” to close the dialog box.

Visual (and convenient) layer shift

Click with the right mouse button on the “start location” of the shift.
Then, keeping the button pressed down, move the mouse to the place where you want that
point to be located. A dotted line will connect the starting point to the mouse cursor.
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Figure 85: Setting a layer shift using right mouse button selection.

Release the mouse button and go the contextual menu (pops up to the right of the mouse
cursor) if you want to shift the eye-tracking data layer or the background picture.
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Figure 86: Selecting the layer you want to move using a contextual menu.

Values in the “Shift layers” dialog box are automatically updated and applied.
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Xl. DATA CODING

X1.1. Manually-coded data

The coding tool provides information on the event currently being observed in the protocol,
but also allows you to attach a code to the data.

Below the “D” box of each data type (Tab or Eye), you will find a column with a list of
numbers (from -1 to 127).

This column is used to assign codes to the data.

Each data item can be given a code from -1 to 127.

By default, each data item is coded “0” (neutral code).
Every data item coded -1 will be excluded from calculations and editing.

To code a data, click on a number in the column corresponding to its type (Tab or Eye).

Each item can only have one code.

X1.2. Coding an item of tablet data when in trigger zone 1 or 2
(Tools/Tablet zone auto-coding menu)
The “Eye and Pen” program has tools which automatically code the tablet data "passing into"
trigger zones 1 or 2 (defined in the acquisition configuration panel, “Simple” tab).

Click on the “Tools” menu, then select “Tablet zones auto-coding...”.
The following dialog box will be displayed.

rf." Tablet zones auto-coding -\
Tablet zones code selection
Pen down in tigger zone 1 L]
B

Apply codes | Cloge ‘

Figure 87: Automatic coding of data in trigger zones.
Enter a code number (between 1 and 127) in the “Pen down in trigger zone 1” box.
Enter a code number (between 1 and 127) in the “Pen down in trigger zone 2” box.
Click on the “OK” button to automatically attach these codes to the tablet data "located" in
these zones.
Note:

Each line of the dialog box is enabled only (and thus the corresponding zone taken into
account in analyses) if the corresponding “trigger zone” option is selected (ticked) in the
Simple paradigm configuration (File/Configuration/Acquisition/Simple menu).
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X1.3. Assigning the —1 code to “Eye” data beyond the calibrated area
(Tools/Code -1 “out-of-field” Eye data menu)

If you want to automatically assign the code -1 to eye-tracking data located beyond the
calibrated area (i.e. generally speaking, outside the analysis screen), there are two solutions:

o tick the “Code -1 out-of-field data” box in the “New Analysis” tab of the analysis
configuration panel (optionally tick “aggregate successive out-of-field data”);

e click on the “Tools” menu, then on “Code -1 out-of-field Eye data”.

The of using the “New Analysis” configuration for automatic coding is that you have to be
sure that the data are properly "set up" (see “Shift layers”, p. 136), otherwise you risk tagging
valid data as invalid.

Please note that the “-1” code can be assigned to any type of data.

X1.4. Coding “Eye” data in the Visual Zones (AOI)

(Tools/Visual zones (AOI) menu)

A Visual Zone (often found as “Area of Interest” in the literature, or AOI) is a rectangular
area of a protocol in which we consider the eye movements and fixations to be of particular
interest.

To automatically code Eye data in a particular zone of the protocol, you must first define this
Area Of Interest with the help of a specific tool. All data in this zone will then be coded with
the associated code.

Important:
AOI-based processing is managed according to the order of AOIs in the list. When two

zones share a common area(s), the last AOI in the list will “have the last word” when it
comes to coding.

e.g. if, after a first zone has been defined, a second zone is defined, partially overlapping
zone 1, data in this "dual zone" area will be given zone 2 coding.

To define an AOI, click on “Tools” and select “Visual Zones (AOI)”.
The following dialog box will be displayed.
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Figure 88: AOI definition/selection panel.
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To define an AOI, follow the steps below.

STEP DESCRIPTION

1 Click with the left mouse button on the place where you want the AOI to begin
(its upper left-hand corner) in the protocol.

2 Keeping the button pressed down, move the mouse toward the right, then
down. You have now created a rectangle which you can adjust by moving the
mouse.

3 When you are satisfied with the result, release the mouse button.

The coordinates of the selected zone will be updated in the boxes labeled “X1”,
“Y1”, “X2” and “Y2”.

4 Type the code value you want to be associated with this zone in the “Code”
box.
5 Type a label (optional) in the “label” field. This label is only used to help

manage AOI easily and more “readable” than numbers. It is not used in data
extractions.

6 Click on the “Add” button to add this new AOI to the list of AOls (in the frame
labeled “AQl list”).

Each line of this list contains “X17”, “X2”, “Y1”, “Y2” and “Code”.

You can save or load your AOI lists in order to use them again another time.

To save an AOI list, click on the “floppy” icon in the lower right-hand corner of the dialog
box. A “Save as” dialog box will be displayed. Choose a name for the file and click on “Save”.
The full path and filename of this file will be updated to the right of the “AOI file” label.

To load an AOI list you created earlier, click on the “opened folder” icon. A dialog box will
be displayed where you can select an “AOI” list file.
Click on the “OK” button to load and open this list. The “AOI list” will be updated.

Hint: the keyboard shortcut of the label “AQI file” (<alt+o0>) select the “Open” icon. Then,
you just have to pres on the <enter> key to open the dialog box to load an AOI list file.

To select an AOI, click on the corresponding AOI line in the “AOl list”. This AOI will be
displayed on the protocol as a "darkened" rectangle.

The Up and Down arrow to the right of the list allows you to move up or down the items in
the list. This means you can modify the order of items in the list.

To delete an AOI, select it in the “AOl list”, then click on the “Delete” button in the “AOlI
definition” frame.
The selected AOI will be erased from the list.

If you click on the “Close” button without having clicked on “Apply codes” before, the AOI list
won't be lost. If you re-open the panel, you'll find it again.
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Note:

When defining AOIs, make sure you take into account the participant’s foveal vision

radius. An over-restrictive definition may lead to under-estimated gaze durations in these
zones.

For example, 1 want to study gaze durations for a photo of a desk. I am particularly
interested in an object lying on the desk. | therefore define an AOI around this object.
When the participant's gaze approaches the "boundary"” of this object, the coordinates of
the gaze may be a few pixels outside the AOI, even though the participant is actually
looking at this object. The amount of data “involved” will therefore be under-estimated.
The reason for this is that the participant not only sees what is at the exact center of
his/her line of sight, but also what is within a certain perimeter, i.e. foveal vision.

+ < Eye tracker XY coordinates

N
* Foveal vision

Figure 89: Foveal vision at the edge of a visual zone (AOI).

You may therefore need to define an AOI that is larger than the item you wish to study.

AOI and background picture:

if you save an AOI list in the directory where the background picture is, using the same name,
you can use the option “If an AOI file exists for the current background picture, apply to
data” (configuration/Analysis/New analysis, see page 45).

X1.5. Erasing all the codes

(Tools/Erase codes menu)

i o

Reset codes
Select data bype
[ TAB v EVE
(0] Zancel

Figure 90: Selecting the type of data for resetting the codes.
Tick the data category (Tab and/or Eye) where you want the data codes to be reset to zero.

Simply click on the “OK” button: now, none of the data in the selected data type has a
significant code.

Eye and Pen 2 - User manual 142



X1.6. Replacing one code with another

(Tools/Replace codes menu)

You want to substitute one code for another for a particular type of data (Tab and/or Eye).
The following dialog box will be displayed.

Replace codes
Select codes walues
Current walue Mt walue
[~ TAB | =
W EYE |3 = |30| =
i Cancel ‘

Figure 91: Replacing the codes given to the data types.

To change a code, follow the steps below.

STEP

1

DESCRIPTION

Choose the data type you want the modification to apply to, by ticking the

“Eye” and/or “Tab” boxes.

In the “Current value” column, enter the code value(s) you want to be

replaced.

In the “New value” column, enter the new code value(s).

Click on the “OK” button to apply the modification to your data.

X1.7. Word separation

(Tools / Word separation Menu)

The word separation tool is not an optical character recognition (OCR) tool.
It is a semi-automated method of “locating” words.

Tools Display ?
Shift lavers. ..

155 visual zones (ACT)..
Code -1 "out-of-field" Eve data

1 @ Carrect "out-of-field" erroneous Eve data...

% Build Fixations (barycenter method). ..
% Build Fixations {multi-thresholds method), ..

Build down pauses. ..
Tablet zone auto-coding. ..
‘Word separation

Reset codes, ..
Replace codes...
Aggreqate redundant codes. ..

Sequences

L4 Mew...

Continue. .. %

open. ..
Save as..,

Figure 92: Word separation management menu.
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To handle the word separation data, you can use the “Tools/Word separation” menu that
allows you to start/resume loading or save these data.

Based on this “segmentation”, you will have the option of:
= creating sequences
= coding Tab data at word boundaries
= coding the pauses between two successive words
= building AOIs around these words.

The “save as” submenu allows you to save the current word separation data in a different
(separate) file. Type a name for the file and click on “Save” to validate.

The “Open” menu allows you to load a previously saved word separation data file.
A dialog box appears in which you can select a word separation data file (*.WDS). Click on
“Open” to validate and the data will be loaded.

Word separation data files allow you to have more than one set of separation data for a single
protocol, which you can then use according to your needs (e.g. different types of data
extraction). You can even use the same separation data for different protocols (e.g. if a
participant wrote word in “fields”).

Separation data are automatically saved (and reloaded) with the protocol (as for sequences).

Word separation is carried out in two steps: the first step consists in overall, automated
location (the best adjustment that correctly separates the most words), while the second step
consists in manually refining the separation and adding information for each individual
word.

The first step is managed via the “New” submenu, whereas the second step is initiated via the
“Continue” submenu.

X1.7.1.Step 1: overall tuning

Word separation basically consists in locating the basic units made up of writing data
between two “pen up” pauses.

Word separation

fine tune

Start time 1] = End time 493 =

Harizantal margin 22 = wertical margin 8

4 )

v Exclude items smaller than :

Harizantal {10 = Yertical |10 -

[ Smallest element size: 10 x 17 ]

Murmber of words detected: 11

zizes are expressed in (pixels x 100

Eguntinue | Cancel |

Feeopeipe] [vileve vre] feoff futten]prenmae Jursd [t ome o

Figure 93: Word separation, step 1.

Eye and Pen 2 - User manual 144



This first dialog box is used to manage the overall word scanning. As soon as it appears, an
initial separation is proposed (in the protocol, words are surrounded by a border to visualize
the result of the separation process, as in the above figure).

If the proposed separation satisfies your needs, click on the “Continue” button. If not, you can
modify and edit the separation parameters and click on the “test” button to see the result of
the separation with your new parameters.

The “Fine tune” panel fields and buttons are explained below:

LABEL

Start time

End time

Horizontal
margin

Vertical margin

Exclude items
smaller than

[ Smallest
element size ]

DESCRIPTION

By default, this field indicates the protocol’s start timestamp. You can
edit this field’s content to restrict the separation to a certain period of
time within the protocol.

By default, this field indicates the protocol’s finish timestamp. You
can edit this field’s content to restrict the separation to a certain
period of time within the protocol.

Defines the horizontal space added to the size of each word. If the
edges of two “words” touch and are temporally successive, they are
grouped together as a single word. This parameter helps, for
example, to “stick” together parts of a word that have been separated
(writing style), etc.

Defines the vertical space added to the size of each word. If the edges
of two “words” touch and are temporally successive, they are grouped
together as a single word. This parameter helps, for example, to
“stick” together signs added to the nearest words, such as dots on

I’s, etc.

If you tick this checkbox, all the “words” that are smaller than the
horizontal and vertical minimum sizes that you have defined will not
be isolated as “words”. This function may come in useful for
discarding punctuation signs, for example.

Shows the horizontal and vertical sizes of the smallest “word” in the
current separation configuration. This information may come in
useful for adjusting edges or defining the size of elements to be
excluded.

Click on this button if you have modified any of the parameters in the
“Fine tune” panel, in order to update the display of the word
separation result.

Once the parameters have been adjusted, click on the “Continue” button.

A new window will then enable you to fine-tune (or correct) each separated word (you can
directly access this step via the “Continue” submenu, if the first step was completed earlier).
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XI1.7.2. Step 2: word-by-word adjustment

Fine-tuning, word by word, allows you to modify the events regarded as beginnings and
endings, codes and attached labels. “Up” pauses are used as delimiters, but are not included
within the word boundaries.

L o

Word separation
detailz
whord rumber |1 = 1) [ Tatal: 11 ]
T ab number pressLne code

st T ] 2 3
End ﬂlﬂiﬂ 238 3
Text1 ||
Teut 2 |
Text 3 |

|v Code Tab data at word boundaries
[v Code interword pauses

|v Create sequences for words

[ Create AQI for words

Ok LCancel |

iceopele] [ e the] [Leo]p tutesn] e ursd [t armeJo

Figure 94: Word separation, step 2.

This panel helps you to review each word and add one or more labels to each one.
The fields and buttons in the “Details” panel are described in the following table:

LABEL DESCRIPTION

Word number | Shows the number of the current “word”. Click on the Up and Down
arrow on the right side of the field to move forward/backward from
1 = word to word. You can also use keyboard shortcuts:
0 Alt + left arrow: previous word;
0 Alt + right arrow: next word;
0 Alt+End: last word;
o0 Alt+Home: first word.
When the current word changes, the cursor moves to the “Text 1”

field.
J Clicking on this button will create a new word. It will be inserted
after the current word (highlighted). All subsequent words will be re-

numbered from the current word onward (you will find a more
detailed explanation below).

7 Clicking on this button deletes the current word. All subsequent

= words will be re-numbered, the word next to the current word taking
its number and so on (you will find a more detailed explanation
below).
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[Total]
Start
End
Tab number

4 P

Pressure

Code

n =

Text

Shows the number of separated words.
Shows data relating to the beginning of the current word.
Shows data relating to the end of the current word.

Tablet data number in the protocol. Buttons to the left and right of
the number allow you to move forward or backward through the
tablet data (where possible).

Shows the value of the pressure exerted on the pen for this tablet
data.

This field displays the code value that will be associated with the
tablet data if you select the “Code Tab data at word boundaries”
option (first and last tablet data of the word). To change this value,
click on the Up or Down arrow button to the right of the field or type
a value of between 0 and 127.

Descriptor (label) linked with the word. The number of lines
available to describe the “word” is defined in the Configuration /
Analysis / Tools menu.

If you wish to generate sequences based on “word separation”, these
lines will be assembled and given a single sequence descriptor.

X1.7.2.1 delete a word

To delete a word, make it the current word. In the following example, we wish to delete the
coma (word number 7). We use the arrows #lin the “Word number” field to select this word.

-

Word separation

-,

detailz
Whard rum = ' 1'11 | [ Tatal: 11]
rumber pr : e

Start ﬂlw ﬂ g0 Delete this wurdh
end B [ P M2
Teut1 |
Text 2 |
Text 3 |

|v Code Tab data at word boundaries
[v Code inter-word pauses

[v Create sequences for words

[ Create AQI for words

Ok LCancel |

repere] [ levt e ftenp inoi) g e el [t aspe o

Figure 95a: A “word” deletion.
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Next, we click on the “trashcan” icon to delete the word. The word that was previously word
no.8 becomes the new number 7. Each of the subsequent words will be re-numbered as well.

e

Word separation

ﬁ

Q [Total 10]

pressure code
2 3
a8 3

details
wiord number |7 = M
Fimnber

Skart ﬂ ’W m
ed |07 [
Text 1 |

Text 2 |

Text 3 |

[v Code Tab data at word boundaries
|v Code inter-word pauzes

[ Create sequences for words

[ Create A0I for words

e ———

evapepe] [ flevt te [ e

Figure 95b: Deletion of a “word” (new current word).

X1.7.2.2

Inserting a word

To be able to insert a word, there must be enough room, otherwise room must be made for it.

In the following example, the “overall” separation (step 1) combines two written words within

a single “unit” (highlighted): word 5, “les pirates” (“the pirates”, in French).

Word separation
detailz
Wwhard number |5 = D (&) [ Tatal: 10]
T ab number pressure code

Start E61 > 134 o

End 31 i 24 =

Text 1

Text 2 |

Teut 3 |
|w Code Tab data at word boundaries
|v Code inter-word pauzes
|w Create zequences for words
I Create AQI for words

Ok LCancel ‘

o] icregvere] [ ove Ve | (PR v sl [ aamelo

Figure 96a: Inserting a “word” (resizing).
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We can “shrink” this unit to the first written word with the help of the ﬁl button of the end
of word Tab data. By clicking on this button, we move the end of word to the left (the
selection width is reduced). In the process, we also free up some space in the protocol (no

longer assigned to “separated words”).

Word separation
detailz
wford number |5 = () [ Tatal 107
T ab number QIEEELIE code

Start 561 > 154 o

End <J| 33 [ [144 =

Text 1 | o

Teut 2 |

Text 3 |
|v Code Tab data at word boundarnies
I Code inter-word pauses
| Create sequences for words
[ Create 801 for words

1)1 LCancel |

tiernpele | i E'LE*—‘&\"WK@ Q[mtm et e[t eme

Figure 96b: Inserting a “word” (size of word reduced).

Insertion can now take place in the space freed up after the curent word. We click on the E
button to insert a new word. The new word’s Tab data will encompass the whole space left

free between the current word and the next word.

-

Word separation
detailz
Wiord number |6 = ] [ Tatal 107]
T ab number pressure code

Shart IF > Insert a new word after current wordi

End S\ EEE] > 14 =

Text1 ||

Text 2 |

Text 3 |
v Code Tab data at word boundarnies
Iv Code inter-word pauses
Iv Create zequences for words
| Create A0I for words

Ok LCancel |

cevanerne ] [ love e o] R

frer iy |t ame e

Figure 96c¢: Inserting a “word” (new word is added).

The inserted word becomes the new no. 6 and each of
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X1.7.2.3

What to do with separation data

The frame at the bottom of the window lists actions that can be performed based on word
separation data when the “OK” button is clicked:

LABEL

Code Tab data at
word boundaries

Code inter-word
pauses

Create sequences
for words

Create AOI for
words

DESCRIPTION

If this checkbox is ticked, the codes associated with the first and
last Tab data for each word will be applied to the protocol coding.
These codes are visible in the coding tool (p. 116) when you
“navigate” in the protocol.

If this checkbox is ticked, the pauses (Up or Down) between two
“words” will have their codes in the protocol replaced with inter-
word codes (defined in the File/Configuration/Analysis menu,
Tools tab).

If this checkbox is ticked, a sequence will be generated for each
“word” and its descriptor will be appended to the list of
sequences. The start time of the sequence will be the timestamp
for the word’s first Tab data (or of the pause preceding the word,
depending on the chosen options). The sequence’s end time will
be the timestamp for the word’s last Tab data.

If this checkbox is ticked, a visual zone (AOI) will be generated
for each word and its descriptor will be appended to the
protocol’s list of AOIls. The AOI coordinates will be the
coordinates of the frames (borders) around each word.

If no action has been selected when you click the “OK” button, a dialog box will prompt for a
confirmation before closing.

For example, you may not want to create sequences or codes for data, but simply record the
separation data for a colleague who will fill the text fields in later, prior to generating

sequences.

The File/Configuration/Analysis menu, Tools tab, “word separation” frame (see p. 53) allows
you to determine the options relating to this section.
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XI1l. STATISTICAL PROTOCOL DESCRIPTION
(Protocol/Description menu)

In order to help you analyze tablet and eye-tracking data, Eye and Pen can provide statistical
descriptions of the data.

Note: events coded -1 (Tab and Eye) are excluded from descriptions.

The following description panel will be displayed.

€, Description
Statistics | Pauses and fixations | Tab movements | Eye movements | Specifications
Production
Time before production (pause 0] [BR4E8 Up pause threshald 50
Product duration 457445 Down pause threshold £l
Last Up pause duration 21334 Fination threshold 1a
Dretailz
Stop events Movements [samples
Up pauses Down pauses Fixations Tab Eve
Mumber 228 522 4509 20051 18884
Tatal duration 263567 55476 454917 116845 589936
Tatal distance 307.6834 33422,4033
Mean speed 25333 EE8.2216
Minimum 50 kil 10 0.0000 1.4100
M axirnurm 20509 716 1796 76,1100 26252,7700
Range 20459 E25 1786 76,1100 2B251,3600
a1 540000 45,0000 21.0000 1.4400 26,0100
(2 [median) 1305000 72,0000 38,0000 2.4000 232.3000
] 423,0000 122,0000 103,0000 4.3300 5255500
Mean duration 1155,9956 1062759 94,5970 58158 1241
Standard deviation  [3228.0770 95,5359 1385108 .6751 17513182
Skewness 41753 2,2025 3.7610 00353 0.0547
Kurtosis 18,2408 5.5672 22,3547 0.1451 0.3343
Distances in centimeter Diurations in milizeconds Speeds in centimeter by second

Figure 97: Statistical description.

The first tab (Statistics) shows quantitative data in two frames:

e “Production”: general information about the entire protocol,
o “Details”: statistical description of the tablet and eye-tracking data;

The “Production” frame contains three types of information:

e pause “zero” duration, also called pre-writing pause (time elapsed before the
participant presses the pen on the tablet);

e production duration (pause 0 excluded);

e last pause “Up” duration of the production. This pause may not be the last event
immediately preceding the recording stop if the recording was stopped by an “Escape”
key press or if the participant slipped the pen into the "end" zone without lifting it up.

Hint: place a thick border (e.g. made of plastic) around the “end” zone to force the
participant to raise the pen in order to press it in this “box”.

The “Details” frame gives statistical parameters for different categories of information:

o the “stop” events during the written production (Up or Down pauses) and ocular
activity (fixations). These parameters are filtered by (see Thresholds);

¢ the movements of the "eye" or pen.

Eye and Pen 2 - User manual 151



For each of these categories, the following information is given:
¢ Number: number of events in the category;

Total duration;

Total distance (for “movements”);

Mean speed (for “movements”);

Minimum, maximum, range;

Quartiles: Q1, Q2 (median) and Q3, the values dividing the distribution into 4 groups.

These values are computed on durations for “no movement” events and on speeds for

“movement” events;

e Mean duration (for “stops™);

e Standard deviation;

e Skew: distribution asymmetry indication. A positive value shows an asymmetry with a
"swelling” on the left side. The distribution is skewed to the right;

e Kurtosis: indicates the flatness or otherwise of the distribution shape. A high positive
value indicates a "pointed” shape with long "tails", whereas a negative value indicates

a "square" shape;

The “Save as” button allows you to export these statistical data into a text file.

Three different tabs can be used to generate a graphic representation of these distributions:

= “Pauses and Fixations”: distribution of pause and fixation durations;
= “Tab Movements”: pen movement speed distribution;
= “Eye Movements”: eye movement speed distribution;

The last tab “Specifications” details the specifications of the recording devices used.

€p Description

Mumber

iR

Statistics  Pauses and fixations l Tab movemenls] Eve movements] Specilications]

TR

140 4| g7 eeeeeee-

1204717 e

awod L

ao L

Pause and fization distribution

a0 t”

204"

i i
100 1000
Durations in milizeconds

—— Up pauses

Down pauses —— Fixations I

Figure 98: Graph showing pause and fixation distribution (logarithmic scale).

To zoom in on the data: using
the left mouse button, select
the part of the graph you wish
to enlarge, moving from its
upper left-hand corner to its
lower right-hand corner.

et | To cancel, select part of
the enlarged area (its
size does not matter)
~ moving from the upper
i right-hand corner to the
s 11 Jower left-hand corner.
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You can move the whole graph with a right mouse click (drag the graph).

“Tab Movements” tab: pen movement speed distribution.

€ Description

Statistics ] Pauses and fixations

Mumber

Tab mavements l Eye movements ] Specifications ]

Tab movement speed distribution

2 3 4 5 B T g 9 10
Speed in centimeter by second

Figure 99: Pen movement speed distribution.

“Eye Movements” tab: eye movement speed distribution.

€; Description

Mumber

Statistics] Pauges and fiHations] Tab movements  Epe movements l Specifications]

Eye movement speed distribution

L ; ;
20 30 40 a0 60 70 g0
Speed in centimeter by second

Figure 100: Gaze movement speed distribution.
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“Specification” tab: shows the properties of the devices (tablet and possibly eye tracker) used

to record the protocol.

€ Description

Statistics | Pauses and fivations | Tab movements | Eye movements  Specifications

Element | Yaleur
g Tablet
Recarder Eye and Pen 1.1

Harizontal display size (zcreen]
Yertical display size [screen)

Tablet origin (]

Tablet origin 7

Tablet width

Tahlet height

Horizontal rezolution [ines/centimeter]
Yertical rezolution (lines/centimeter]
Sampling rate [Hz)

Cartesian coordinates

Frezzure levels

M Evetracker

Recarder
Evetracker model

Harizontal distance between 2 points [degrees)
Yertical distance between 2 points [dearees]

Harizontal number of points
Wertical number of points
Horizontal origin

Wertical arigin

Hrrizontal evtend

1024
TEE
0

0
7219
5779
200
200
200
Tes
1024

Eye and Pen 1.x/2.0
Eyelink

0
0
0
0
0
0
1

nza

Figure 101: Protocol recording device specifications.
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X111. USEFUL TOOLS AND FUNCTIONS

X111, Sequences

(Display/Sequences menu to show/hide the tool)
Defining sequences is a way of “breaking the protocol down”, i.e. creating subsections.

A sequence contains a set of data (Tab and Eye) defined by a beginning time, an ending time
and a name (label).

The “Sequences” tool allows you to:
e define a sequence;
e directly "jump" to the beginning of a sequence.

> 0 +] o [ 36846 36342 poirt @

Figure 102: The tool for defining sequences.

ICON DESCRIPTION

> Set the current time (time elapsed since the start of the data recording,
displayed in the “clock” tool) in the protocol as the sequence beginning.

1] Time at which the sequence begins.

+] Set the current time (time elapsed since the start of the data recording,
displayed in the “clock” tool) in the protocol as the sequence ending.

0 Time at which the sequence ends.

B Create a sequence.
Once the times of the beginning and ending of the sequence have been
defined, you can create a new sequence and give it a name.

When you click on the icon, the dialog box below will be displayed:

¢ 'Sequence

Descriptor

Ok | LCancel |

Figure 103: Describing a sequence.

Type the label for the sequence in the “Descriptor” box, then click on the
“OK” button.

The new sequence, with its start and end times and its label, will be added to
the drop-down list, to the left of the | ™ | button
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o Edit the selected sequence label.
To change the name/label of a sequence, select this sequence from the list

(-7 button to view the list) then click on the & button. The "descriptor"
dialog box will be displayed:

€p Sequence
Deszcriptor
[Harseuse
ok | Lancel |

Figure 104: Editing a sequence label.

Edit the label for the sequence (the dialog box is horizontally resizable). Click on
the “OK” button to validate.

m Delete a sequence.
Select a sequence from the list (™ button to view the list). Once selected,
click on the trash button.

- Scroll down the sequence list. When you click on this icon, the sequences
you have defined will be displayed in the form of a drop-down list.

Important: sequences are sorted according to their date of creation (the most
recent one will be at the bottom of the list).

Click on a sequence. The protocol will immediately jump to the start time of
this sequence.

To manage the list of sequences, you may use the “Tools/Sequences” menu. This menu has
submenus that allows you to open, save, edit and clear a list of sequences.

Tools Display 7
i > T} o« |0
Shift layers., ..
1 5 visual zones (AOI)... [ =
Code -1 "out-of-field" Eve data E &? m
i [ﬁ] Correct "out-of-field" erroneous Eve data. ..
% Build Fixations {barycenter method). ..
% Build Fixations {rulki-thresholds methad), ..
Build down pauses...
Tablet zones auta-cading...
Word separation »
Reset codes. ..
Replace codes...
Aggregate redundant codes. ..
Sequences b Edit sequence list... %
Clear sequence lisk
Open...
Save as..,

Figure 105: Sequence management menu.
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To edit the list of sequences, click on the “Edit sequences list...” submenu.

€ Edit sequences list @

4112 4920 |a

5132 8819 danseuse
9533 10882 qui
11066 14629 fouette
TB052 16996 les
17184 21063 pirates
22631 22727 wig
22951 26222 renverse
29173 32228 une
32888 36594 tazze
3B24E 36942 point

Export ok ‘

Figure 106: Editing the entire sequence list.

Make sure you respect the order of elements in a sequence: start time (in milliseconds), blank
space (keyboard space bar), end time, blank space, and descriptor.

When you have finished editing, click on the “OK” button to validate the changes.

The “Export” button allows you to save the sequence list in a “text-only” format file.
Save sequences as...

Save in: |Lﬂ data j £F Ed-

Y () 5anshom_24092009_142630

I_aﬁ 2] DistribList kxt

Mes documents
Iécents

Bureau

Mes documents
!_,!\l
Poste de travai
=
Favoris réseau  File name: | j lil

Save as type: |Text file [*. bt j Cancel

Figure 107: Export sequences as “text only”.

You may thus re-use the sequence list data as you want, for example with some other type of
software.

To erase the content of the sequence list, click on the “Clear sequence list” button.

The “Save sequences as” submenu allows you to save the current sequence list in an
independent sequence list file.
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Save sequences as...

Savein; |_) Syjetd_dangzeuse j I‘j‘ EH-

- I old
\Aﬁ @ sujet2_afS35P_danseuse,seq
Mes documents
récents

Bureau

Mes documents

Poste de travail

>
Favoris réseau  File name: |suiet2_afSSSP_danseuse j \&l
Save as type: |Sequence file [* zeq) ﬂ m

Figure 108: Save sequences in a new file.
Type a name for the file in the “Filename” field and click on “Save” to validate.

The “Open” submenu allows you to load (or re-load) a sequence list previously saved in a file.
A dialog box helps to select such a file (*.SEQ).

Load sequences

Loak in: |_} Sujet?_danzeuse j IfF '

2 [)old
L sujek?_afS55P_danseuse.seq

Mes documents
Tecents

Bureau

¥

Mes documents

Poste de trawail

L" i

Fawariz 1éseau  File name: | ﬂ Open |
Files of type: | Sequenc file [ seq) | Cancel

Figure 109: Load a sequence file.

Click on the “Open” button to validate and the sequences will be loaded into the sequence list,
replacing the existing ones if there was any.

The sequence list files allows you to manage multiple sets of sequences for a same protocol

and to use them as a function of what is intended (different data extractions, for example) or
to use the same sequences with different protocols.
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XI11.2. Successive data with the same code aggregation

(Tools/Aggregate redundant codes menu)

-

Agoregate redundant codes

Select data type

[~ T&B
[l T

Iv Specific code -1 =

v EYE

Lancel |

Figure 110: Select code for aggregation.

This function can be used for deleting, for example, successive Eye data with the code -1
(mainly "out-of-field data").

A dialog box allows you to choose the data type it will apply to: Tab and/or Eye.

If no specific code is set (“specific code" checkbox unchecked), treatment will apply to all
codes: two successive data sharing the same code will be aggregated.

The aggregation adds the duration of the erased data to that of the first item of data. The data
are thus aggregated "to" the first item of data.

This function must be used with care, as it can be applied to all codes (except 0).

XI111.3. Correct "out-of-field" erroneous Eye data

(Tools /Correct "out-of-field" erroneous Eye data menu)

Some eye trackers may return "weird" data when the participant looks outside the calibrated
area (e.g. 4068 degrees).

If you do not wish to discard these data (coding them -1), for example to keep the
corresponding saccade, you can correct these data by constraining them to a margin around
the calibrated area.

Fe =

*“0ut-of-field" abnormal data

Set limit walue

Tolerance width around calibrated
surface (in tablet uniks) 1200 -

Cancel |

Figure 111: Set the tolerance margin width.

This dialog box allows you to define a tolerance margin around the calibrated area (in tablet
units). Data within this margin will not be modified. Only data outside this area will be
modified: their coordinates will be replaced using linear interpolation between the last
known "good" data (i.e. within the area or margin) and the next good data. If there are no
such data (i.e. end of protocol), coordinates will be replaced by the nearest limit of the last
"good" data.
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XI11.4. Cancel

(Tools /Cancel menu)

As its name says, this function allows canceling an action. The following actions may be
undone:
e Shift layers
Visual Zones (AOI)
Code -1 "out-of-field" Eye data
Correct "out-of-field" erroneous Eye data
Aggregate redundant codes
Tablet zones auto-coding
Replace codes
Reset codes
Fixations
Build down pauses
Thresholds

This function is cumulative (one may undo several successive actions), and the number of
undo levels can be set in Eye and Pen configuration (Configuration/Application menu).

XII1.5. Zoom

(Display/Zoom menu to show/hide this tool)
This tool allows you to zoom in on a particular area of the screen.

G Bx w

Figure 112: “Zoom” tool.

To select the zoom factor, click on the | ™| icon, then select a zoom factor from the 6 zoom
levels (2x, 4x, 6%, 8x 10x, 12x).

Next, click on the magnifying glass to activate the tool (click again to de-activate).

[» o +] 0 [T | 35845 36542 point % o et T«

£ Foom

o IR |, IR,

S

I drnpenne o Heethe len pluwien , 1emiene

S8

Figure 113: Zoom “at work”.

Your mouse cursor will indicate the center of the area to be magnified in the Zoom window.
This window is resizable and movable.
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There are two ways of closing it:
e click on the cross in the upper right-hand corner of the window;
e click on the magnifying glass icon again.

XI11.6. Capture a picture of the analysis

(Protocol/Capture to picture menu)

=
Save in: | ) data j £ '
L1 ) SansMom_24092009_142630
Mes documents
récents
=
Bureau
Mes documents
-
4
Foste de travail
>
Favoris iéseau File name: [suitz_ats55P_danseuse Ea Save
Save a3 type: |Pu:tu|e file [".jpg] j Cancel

Figure 114: Taking a “snapshot” of the analysis.

A dialog box allows you to name the capture. Next, click on the “Save” button to generate a

JPEG picture (“.jpg” extension) showing the current state of the analysis, without menus or
boxes.

X1V. SAVE ANALYSIS

XI1V.1.Creating a sub-analysis
(Protocol/Sub-analysis menu)

If only a portion of the protocol interests you, you can create a sub-analysis, in a separate file.

Export a sub-analysis
Time range {in milliseconds)
Start 0 '(a End 20785 '[a

Range starts after pause 0

Export events during pause 0

CK l [ Cancel

Figure 115: Defining sub-analysis time limits.

A sub-analysis is part of the overall analysis defined by a beginning and an end time (in
milliseconds). Select (type in) a time for the beginning and a time for the end. If you wish
your selection to start at the end of the pause “zero” (also called pre-writing pause), i.e. when
writing starts, tick the checkbox “Range starts after pause 0.

Example of use: you want to export the 20 first seconds of writing, whatever the pre-writing
pause duration is. Define the range from 0 to 20,000 and tick the checkbox. If you want to
export the event occurring during the pre-writing pause as well, tick the second checkbox
(enabled only when the range starts at O).
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Then click on the “OK” button. A dialog box will allow you to supply a path (directory) and a
name for this new file (“.twk” and “.ewk™).

If sequences exist, sequences included in the sub-analysis are also saved. If sequences “cross
the border” (sequences starting before the beginning of the sub-analysis or finishing after the
end of the sub-analysis), they are discarded (not saved).

XIV.2. Saving an analysis

There are two ways of saving data during an analysis:

e Click on the “Protocol” menu, then click on “Save” to save the protocol under its

current name;
e Click on the “Protocol”
then be displayed.

menu, then click on “Save as”. The following dialog box will

Save
Save in ‘_} Sujet?2_danseuse j I'fF EF-
3 ol
I_ﬁ I@ Copie de sujet2_af3535P _danseuse, twk.
Mes documents =) sujetz_afs55p_danseuse, tuk
récents
—
Bureau
ez documents
Poste de travail
3 |
Favoris réseau  File name: |suiet2_afSSSP_danssuse j Save
Save as type: |Ana|ysws file: [*.bok:] j Cangel
Figure 116: Saving an analysis under a new name.

Give a new name to the file (“.twk”) and click on the “Save” button. A copy of the current

protocol will be created with another name.

XV. DATA EXTRACTION

XV.1. Selection of information to extract

First, you define extraction parameters: range of data, specify data details to extract and
optional restrictions in the "Extraction / Preferences". You may also define parameters
specific to the “Tracing dynamics” and “Visual zones” extractions.

Extraction Display 7

Ewents + & - > )

Pauses. ..

i 3 .
wWhile pauses [polnt
Fixations... [ =l EI
During pauses »
Tracing dynarics. ..
O Preferences » Range... %
Data...

Codes...

Tracing dynamics. ..
Yisual zones (ACT)...

Figure 117: Extraction preference menu.
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XV.1.1 Range

Parameters selection

Analysis range
" “Whole production

{* Sequences

v Add range description to each line

v ifilign data at sequence boundaries:

Method ta align data at boundaries
{+ Mone

" Linear interpolation

" Time based segmenkation

(o)1 Cancel

Figure 118: Select the range of data to extract.

The “Analysis range” frame allows you to:
e extract data from the whole protocol;
e restrict extraction to (previously defined) sequences.

Under this frame, you'll find 2 options described below:
LABEL DESCRIPTION

Add range Range description is composed of the sequence number (according to
description to  date of creation) the data belongs to, beginning timestamp, ending
each line timestamp and label.
If the data being extracted is not inclued in a sequence, its sequence
number is “-1” and its name is “NoSeq”.

Align data at | Should I do anything with data beginning before and ending after a

sequence sequence?

boundaries This option can only be activated if “Sequences” (“Analysis range”) is
selected.

Note:

If the option "Add range description” is selected and the data are extracted from the "Whole
production”, for each event the first matching sequence found (in the sequence list tool
scrolling order, from top to bottom) is selected, even if the event belongs to more than one
sequence.

If some Eye and Tab samples belongs to different sequences (e.g., a fixation begins in a
sequence and continue in another sequence where a Tab event occurs), the most recent
sequence will be considered.

The options of the “Method to align data at boundaries” frame are activated when the
“Align data at sequence boundaries” option is ticked.

LABEL DESCRIPTION

None No events that are "truncated” by a sequence limit will be taken
into account.
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Linear
interpolation

Time-based
segmentation

XV.1.2 Data

An event that is "truncated" by a sequence boundary will be
included in the sequence. A linear interpolation calculation will
determine the coordinates corresponding to the "cut-off-" point.

An event that is "truncated” by a sequence limit will be partially
included in the sequence. A time-based segmentation will adjust
the event time to the sequence start and/or finish.

P ~
Parameters selection

[raka bo oukpuk

Tab Eve
Mumber
=Y stark
=Y end
Distance
Pressure
Skart time
End time
Duration
Code
Categorization
Eve-pen distance | ak skart

at end
Bdditional information
Add timefdistance unit informations
Add participant ID to each line
Parse participant ID in columns
Separator _
Ok l [ Cancel ]

Figure 119: Select the data to output.

The “Data to output” frame allows you to fine-tune the details of the information you wish

to extract:

LABEL

Number

XY start
XY end
Distance

Pressure

DESCRIPTION

Event number in its category (Tab or Eye data) since the beginning of
the protocol. The first event is numbered zero.

Coordinates when the event began.
Coordinates when the event ended.
Euclidian distance between start and finish of the event.

Pressure of the pen on the tablet.
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Start time
End time
Duration
Code

Categorization

Eye - pen
distance

Time when the event began.
Time when the event ended.
Event duration.
Event-associated code.

Allows you to add a categorization code to Tab and Eye data. Codes
are:

e Up (pause with pen above the tablet) or Dn (pause with pen
pressed) or Mov (movement) for tablet data;
¢ Fix (fixation) or Mov (movement) for eye tracking data.

Euclidian distance between the position of the pen and the position of
the "gaze™:

e when the event started
e when the event ended

The choice of measurement unit (tablet or metric/imperial unit) is
made in the analysis configuration panel, “Analysis” Tab.

The “Additional information” frame allows you to select a label to add to each line of the

extracted data:

Add time/distance | Add time unit and distance unit information at the beginning of

unit information

the extracted data (participant's ID is always added).

Add participant ID | Add participant's name to each data line in the output file.

to each line

Parse participant This option can only be activated if the “Add participant ID to

ID in columns

each line” has been selected (ticked).

Each separator (character to be typed in the option field) found
in the participant identifier name is replaced in the data
extraction file with a tabulation character.

The first component of the participant identifier is kept in the
first column as the participant ID. The other components are
placed in additional columns (labeled as 1dl, 1d2, etc. in the
column header).

Example:

Subject 12 read “Text 2” in the “C1” condition. By naming the
acquisition file “Participantl2_T2_ C1” and choosing the “_”
(“underscore™) character, the filename will be parsed into 3
columns containing “Participantl2”, “T2” and “C1”. When
you build data matrices (e.g. based on data extracted for several
participants), it will thus be far easier to sort data based on

participants, groups and experiment conditions.
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XV.1.3 Codes

The dialog box allows setting codes (individual code, codes range, or codes list) to restrict
extraction to data tagged with these codes.

Parameters selection
Codes lisk

Enter codes separated by *," or "-" for a range
Tab codes

0,4-123,127
Eve codes

0-127

[ to select all codes : 0-127 ]
ok, l [ Cancel

Figure 120: Define codes to set filter for extraction.
To restrict the data extraction to one or more code(s), type the code number you want in the
“Tab code” box for the tablet data and in the “Eye codes” box for the eye-tracking data.

Separate isolated codes with a comma “,” or with an hyphen “-” if you want to select a range
of codes.
Then click on the “OK” button to validate it.

XV.1.4 Tracing dynamics

This dialog box allows you to set the options specific to the extraction of the tracing dynamics
data.

Parameters selection

Tracing dynamics
Detail levels
(+ Overall
" Sub-blocks between pauses
(" Sub-blocks between pauses above threshold
(" Sub-blocks between coded pauses
" Pairs of points

[ Include pauses in calculations

| Eye-Pen distance at start and end of block

Figure 121: Tracing dynamics extraction preferences.

The parameters in the “Detail levels” frame are described below.
LABEL DESCRIPTION

Overall Gives an overall description of the pen tracing dynamics
(average speed, etc.)

Sub-blocks between Pen tracing is broken up into segments, delimited by “up
pauses pauses”.
Sub-blocks between Pen tracing is broken up into segments, delimited by “up

pauses (above threshold) = 5 ses” with duration longer than the pause threshold.
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Sub-blocks between Pen tracing is broken up into segments, delimited by “up
coded pauses pauses” with a significant code (>0).

Pairs of points Calculations are made for each pair of successive points.

Below this frame (and inside the “Tracing dynamics” frame) you will find two options:

¢ “Include pauses in calculations”. If this option is not ticked, calculations of
tracing dynamics will not include pause values. They will be based on “pure”
movements.

¢ “Eye-pen distance at start and end of block”.
Note

For all detail levels, except “Pair of points”, the pressure value extracted is a mean value,
weighted with each event’s duration in the considered segment, to take the possible
variations of time intervals between samples into account.

XV.1.5 Visual zones (AOI)

This dialog box allows you to set the options specific to eye-tracking data extraction when in a
visual zone AOI.

-

Parameters selection .%

Wisual zones
(1 overall data: by zone

(%) Owerall data: add together zones with same code

() Setialized data (zones consulkation order)

o | [ coneel ]

Figure 122: “Eye” data in visual zone extraction preferences.

The following table describes the parameters for the “Visual Zones” frame:
LABEL DESCRIPTION

Overall data: by zone | Each line contains a summary of all the data for an AOI, in the
AOI list order (by AOI number).

Overall data: add Same as the above option, but if two (or more) zones have the
together zones with same code for data, their data will be added together and they
same code will be regarded as a unique zone. Each line in the file will

show the summary for a particular data code belonging to one
or more zones.

Serialized data (zone | Each line of the output file shows a data summary for an AOI.

consultation order) The order is that of AOI consultations. Each AOI may
therefore appear several times. By following the lines of the
summary, you can follow the participant's "route" across the
AQOls.
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XV.1.6 General

This dialog box allows you to set the options that are common to all extractions.

Parameters selection

If the extraction File already exists
O Orverwrite

(%) Add at the end of the File

% [ kK l[ Cancel ]

Figure 123: Overall data extraction preferences.

The radio buttons lets you set the software behavior if you selected an already existing
filename for data extraction: overwrite (replace the old file with a new one) or add the new
data to the existing file.

XV.2. Choose the type of events to extract

Data are "published” in tabulation-separated ASCII files (can be imported into most types of
statistical software, spreadsheets and word processors).

Select the type of information you want to extract in the “Extraction” menu:
TYPE of EVENT ACTION
All data (events) Extractions/Events/All events menu.

Note: if the options "Add sequence description..." and "Whole production” are selected, it is
the label of the first sequence (in the sequence tool scrolling order, from top to bottom) to
which an event belongs that will be extracted, even if the event in question belongs to more
than one sequence. However, if an Eye and Tab event belongs to different sequences (e.g. a
fixation begins in one sequence and continues in another sequence where Tab events occur),
the most recent sequence will be considered.

Data during pauses and | Extractions/Events/During pauses & fixations... menu.
fixations

This menu allows you to extract pauses that occur while a fixation takes place, and vice-et-
versa.

Remarque:

There is a strong probability that some event may be noted several time in the extraction, as
for example several successive fixations during a single pause. For each fixation entry, the
pause values are then repeated.

Trigger zone use Extractions/Events /Trigger zones (Simple) menu

Extracts data recorded when “image” zones are used during a Simple acquisition
(relies on the coordinates defined in Configuration/Acquisition/Simple).

Extracts the Up pause before the pen is pressed in a zone, the first point in the zone
(usually marking the end of the pause), the total duration of pen pressure in the zone
(may sum several successive presses in the same zone), the Up pause before the pen
moves out of the zone and the first press of the pen out of the zone. The start of the
pause “before” and the end of the pause “after” may be used as indicators of a “round
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trip” from text to zone and thence to text. The information that is extracted depends
on the tablet data extraction options (number, coordinates, timestamp, code, etc.).

Note: the inclusion of pauses (an Up pause is a duration with a null pressure) in the
pressure calculation will influence its result (see options for “tracing dynamics”

extraction).
Pauses

Eye (gaze) activity
during pauses

Fixations during pauses

Eye activity in AOI,
during pauses

Fixations in AOI, during
pauses

Summary of all eye
movements in AOI,
during pauses

Summary of all fixations
in AOI during pauses

Fixations
Eye activity in AOI
Fixations in AOI

Eye activity in AOI
summary

Fixations in AOI
summary

AOI scanpath
summarized as a string
of letters

Extractions/Pauses... menu.

Extractions/During pauses/Eye Activity... menu.

Extractions/During pauses/Fixations... menu.

Extractions/During pauses/Eye Activity in AOl... menu.

Extractions/During pauses/Fixations in AOl... menu.

Extractions/During pauses/Eye Activity in AOI
summary... menu.

Extractions/During pauses/Fixations in AOl summary...
menu.

Extractions/Fixations... menu.
Extractions/Visual zones (AOIl)/Eye activity... menu.
Extractions / Visual zones (AOI) / Fixations... menu.

Extractions/Visual zones (AOl)/ Eye activity summary...
menu.

Extractions/Visual zones (AOl)/fixation
summary...menu.

Extractions / Visual zones (AOI) / Route as string menu

Extracts the route of fixations through the AOI as a string of letters, each letter
corresponding to a zone: A=zone 1, Z=zone 26. Only the first 26 AOIs are taken into
account (beyond the “alphabet scope”, AOlIs are labeled with “?").

You may get something like “GAHGADCDEGFGABGAGFGAGAGEEGACHGH”...

This sort of data can be used to compute the likelihood of different “routes” (e.g. with
the Levenshtein distance) or to perform pattern matching analyses.

Tracing dynamics
(pen movement data)

Lastly, a dialog box allows you to give a name (and optionally a new path) to the text file that

is to contain the data.

Extractions/Tracing dynamics... menu.

Eye and Pen 2 - User manual

169



All events
Save in: | ) data j |=_°F '

\ IC3)Sanshom_24092009_142630
\_\3 [Z] DistritiList bt

Mes documents
T&Cents

Bureau

Mes documents

-y
3
Poste de travail

e

Favoris réseau  File name: |suiet2_afSSSP_danseuse| j Save |
Save as type: |Text filee [*.kt) j Cancel

Figure 124: Naming the output file.

Click on the “Save” button to complete the process.

XVI. DATA EXPORTS

XVI1.1.Exporting data as a text file
(File/Exports/Text file...menu)

Export as a text file
Save in: ‘_} data j 5 B

I2)5ansMom_24092009_142630
L\ﬁ' EJ DistribList bxt

Mes documents
récents

Bureau

\\.'

Mes documents
Foste de traval
4
Favaris iésgau Flle name: [suiet?_alSSSF_danseuse = Save
Save as lype: ‘ Tewt file [ tut] j Cancel

Figure 125: Naming the text file.

Select a directory, choose a name for the file, and click on the “Save” button.

Let us suppose that you gave MyFile as the filename. In this case, tablet data will be exported
to MyFile.tab.txt and eye-tracking data to MyFile.eye.txt.

Tablet data include time (in milliseconds), X and Y coordinates, and pen pressure.

Eye data include time (in milliseconds) and X and Y coordinates.
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XVI.2. Exporting data as a G-Studio file
(File/Exports/G-Studio... menu)

Select a directory, choose a name for the file, then click on the “Save” button.

Export as a G-Studio file
Save i |@data j cF B2~
2 [ 5anshom_z4052009_142630

Mes documents
1écents

?‘_'.'
L
Bureau

S

Mes documents

8

Poste de travail

e

ol

Favaris réseau  File name: |suiel2_afSSSP_danseuse j Save |
Save as type: |G-Studi0 data file [*._1] j Cancel

Figure 126: Naming the G-Studio file.

Let us suppose you gave MyFile as the filename. Tablet data will therefore be exported to the
file named MyFile._1.

Eye and Pen 2 - User manual 171



CHAPTER 4: other functions

l. KEYBOARD: SHORTCUTS, RECORDER AND AUTOMATION

I.1. Menu accelerators and keyboard shortcuts

In Eye and Pen, each menu item has an accelerator, i.e. a letter is underlined in the menu
item name that shows which key of the keyboard should be pressed to activate this item.
Theses accelerators are visible since the menu has been activated with the help of the
keyboard ALT key.

The Eye and Pen menu also handles keyboard shortcuts, i.e; keys combinations that allows
you to directly activate a menu item, without any need to open the menu first or scroll down
any sub-menu.

Default shortcuts are listed below:

KEY(S) DESCRIPTION
CTRL + N New analysis
CTRL + O Open an existing analysis
CTRL + S Save the current analysis
CTRL + F4 Close the analysis
ALT + F4 Quit Eye and Pen
SHIFT + E Re-center the analysis “window” to make the eye cursor visible

SHIFT + T Re-center the analysis “window” to make the pen cursor visible
HOME Jump to start of protocol

END Jump to end of protocol

Up arrow Previous pause

Down arrow Next pause

Left arrow Previous data (event)

Right arrow Next data (event)

Eye and Pen’s menu keyboard shortcuts are customizable.
Select the “Display / Menu shortcuts” menu.
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Shortcuts
Menus Available shorteuts
Cloge [Chil+F4] ~ Fa ~
=1 Configuration Ei
Arquisition F5
Analygis FE
Open F¥
Save az ki
Save az default E'ISEI
Feload defaults 1
Gt [Al+F4] F12
=1 Tests Lssnciate i:ﬂ;;
+
= Tablet ® Bl+F3
Visual T || AFs
Perfarmance Alt+FE
—I- Epetracker Alt+F7
Wisual Deassociate Alt+F8
Perfarmance . AltFd
@ Al+F10
—|- Pratacal = || AmF11
Threzhalds Alt+F12
History Clrl+4,
Dezcription EE:::E
—|- Preview Chl+D
|- Circle Chl+E
Pauzes Cil+F
Fixations Ctrl+ 3
Chl+H
A0l szanpath Chrl]
hure d Ctrl)
‘ Chl+F, o
Ok Cancel

Figure 127: Setting/unsetting shortcuts for menus.

The left-hand column shows Eye and Pen menus and submenus, and the right-hand column
shows available shortcuts.

To associate a shortcut with a menu item, select the menu item in the left-hand column,
select the shortcut you want in the right-hand column and click on the Associate button. The
shortcut will disappear from the right-hand column and the menu item will be updated in the
left-hand column.

To dissociate a shortcut, select the relevant menu in the left-hand column, and click on the
Dissociate button. The shortcut will once more be displayed in the right-hand column.

To reset shortcuts to their default values, close Eye and Pen and delete the file named
“shortcuts.MSL” in the Eye and Pen directory. Start Eye and Pen.

1.2. Keyboard recorder
(Display / Keyboard recorder menu to display/hide the tool)
The keyboard recorder is intended to record keyboard keys and/or keypress combinations
when performing an analysis in Eye and Pen. This recording can later be reused by the
EPKeys utility (p. 174) to replay keypress sequences at will. This makes it possible to

automate some of the protocol processing or data extractions and even to repeat the
processing of a whole set of protocols.

T 9

Figure 128: Keyboard keypress recorder.
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To activate or deactivate the recorder, click on the button in the “Keyboard recorder”
toolbar.

n @
Figure 129: The recorder is switched on
When you stop the recorder, a dialog box will appear and offer to save the list of keypresses in

a text file.
Select the destination folder, give the file a name and click on the “Save” button.

Save keypresses into a text file
Save in: |"_i Mes documents ﬂ |‘=_“F B~
= | ) CDBurnersP Projects |)Yisual Studio 2005
\_»ﬁ ) Duckus |2 ¥isual Studio Projects
tes documents |25 DVDFab El p.txt
reEents |)Eve and Pen 2
9 EMa musique
|Z)Mes fichiers regus
Bureau 2 Mes images
|ZiMes notes
,,.J gMes vidéos
N |)Man bloc-nokes
ez documents @Mon coffre
- |_)My Experiments
:!)'_g My Helpandranual Projects
Foste de trawail DMy5etups
|ZJRAD Studio
<)
-
Favaris rézeau  File name: || j Save |
Save az type: |Text file [*. T T j Cancel

Figure 130: Saving keypresses in a text file.

The text file will contain all the keys or keypress combinations while in the Eye and Pen
analysis mode, with one key (or combination of keys) per line.

Key combinations and “special” keys are written between braces (e.g. ALT+f is written as
{ALT+f}, and the escape key is represented by {ESC}) .

The file can then be used within the EPKeys utility.

Note: shortcuts and accelerators (letters underlined in a menu item name indicating which
key to press to activate the item) are not systematically the same in the French and English
versions of Eye and Pen.

1.3. EPkeys

EPKeys is an external and independent utility (EPkeys.exe) which can drive Eye and Pen.
It can simulate keyboard keypresses and send them to Eye and Pen, as if you were actually
pressing on keys in Eye and Pen.

This allows you to “script” tedious and repetitive tasks, and let the computer do all the work
for you, instead of spending hours repeating the same sequences over and over again.

The primary function of EPKeys is to use a file of keypresses recorded in Eye and Pen to
reproduce processing sequences or data extraction in one or several protocols.
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Since you can choose the software targeted by EPKeys, you can use it to drive other software.
But please remember that it was neither built nor tested for this purpose, so you will be doing

it at your own risk.

¢ oys =
Target application and settings
Program |E:‘\F'F!DG5\Iacn\Eu:oleF'ru:ud‘\EF'2.D_‘-;"i$ta\EF'.e:-:e =
Options |nnsplash +£
Iv Lauch program with files in directory file mazk, |*twk EF native data j
|I::\D|:u:ument$ and Settingzhchesnet\Mes documentz\Eve and Pen 2hdata =
[ include sub-directories v Surround filename with quotes
| Set ophions after file name
Commands
= ‘ = ‘ O | = English ﬂ @
I
Running ... 0
Execute Close

Figure 131: EPKeys.

The fields of the “Target application and settings” frame allow you to define the software to
drive and how this should be done:

LABEL DESCRIPTION
Program Shows the path to the target program (*.exe). If needed, click on the
5 button to select a new one.
Options Type in the options that will be passed via the command line to the

Launch program
with files in
directory

target program (see p. 19 for the Eye and Pen options).
“nosplash —f” is usually a good option for Eye and Pen.
If this checkbox is ticked, the software will be launched for each file

in the selected directory. You do not need to open each data file, as
this will be done automatically.
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File mask

Include sub-
directories

Set options after
filename

Surround
filename with
guotes

Defines the filename extension to look for. For Eye and Pen, this may
be “*.twk”, the analysis filename extension, or “*.tab” the acquisition
data filename extension.

If this option is selected, the search for files will be recursive, in that
it will also be performed across all the subdirectories of the selected
directory.

This option defines whether the “sentence” option should be placed
before or after the filename in the command line. If this option is
activated, the options will be written after the filename.

For Eye and Pen, this option should not be ticked.

If this checkbox is ticked, the filename added to the command line
will be “framed” with quotation marks. This can avoid problems with
filenames that include spaces, for example.

The “Commands” frame allows you to define the keyboard keypresses to simulate, save them
in a file, load them from a file, etc.:

LABEL DESCRIPTION

Click on this button to open and load a text file containing commands
(keyboard keypresses).

= Clicking on this button allows you to save the content of the
“Commands” memo in a text-only format file.
o

This button allows you to clear the “Commands” memo of its content. If
there is any content, EPKeys will offer to save it in a text file.

Writing commands

Simply write down the alphanumeric character corresponding to the key you wish to activate,
one key (or combination) per line. For example, to simulate a press on the “e” key, just write,
well... “e”!

EPKeys is case-sensitive: it differentiates between uppercase (capital) and lowercase letters.
This means that a letter such as “E” will be interpreted as the combination of the “Shift” and
“e” keys. So be careful about menu shortcuts: when in doubt, use lowercase letters. For
example, the combination of the “Ctrl” and “n” keys (usual shortcut for the “File / New”
menu) will not work if you write “Ctrl+N”, because the combination will be interpreted as
“Ctrl+Shift+n”.

Comments

You can add comments if you begin the line with “;” or ”//”.
For example:

1 is a comments line

// this is another comments line, choose your style ;-)

Special keys

Special keys are those that do not represent an alphanumeric character. They should be
written between braces. EPKeys recognizes the following special keys:
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{ALT} Alt key
{CTRL} Ctrl key
{SHIFT} shift (capital) key

{TAB} tabulation key
{BAK} backspace key
{ESC} escape key
{RET} return key (enter)
{SPC} spacebar

{END} end key
{HOME} | home key
{LEFT} left arrow key
{RIGHT} | rightarrow key

{F1} F1 key
{F2} F2 key
{F3} F3 key
{F4} F4 key
{F5} F5 key
{F6} F6 key
{F7} F7 key
{F8} F8 key
{F9} F9 key
{F10} F10 key
{F11} F11 key
{F12} F12 key

Key combinations (mixed keys)

The CTRL, ALT and SHIFT keys can be combined with common keys to write shortcuts such
as {ALT+a}, {CTRL+n} (usually used for the “File / New” menu) and {CTRL+SHIFT+e}.

Menu shortcuts

You can find the shortcuts associated with menu or submenu items in front of their name in
the application that you wish to “drive”.

As a rule of thumb, you can activate (open, scroll down), the main menu by pressing the “Alt”
key.

Menus and submenus that do not have shortcuts sometimes have menu accelerators: a letter
is underlined in the menu name to show which key of the keyboard you need to press to
activate this menu or submenu.

Close the program

If you launch your commands recursively, for example with all the files contained in a
directory, do not forget to end your command list when you close the program, otherwise you
may get into trouble. In most of the applications, the {ALT+F4} combination is the shortcut
to “Quit”.

Configuration file

The EPKeys configuration and parameters are saved in a text file named EPKeys.ini.
The parameters in the [User configuration] section are modified via the graphic interface of
EPKeys (directory names, options, etc.)
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A special section named [Timeouts] contains some “hazardous” parameters that can be
edited “by hand”.

PARAMETER DESCRIPTION

IdleTimeOut @ Represents the number of milliseconds of CPU inactivity beyond which
the driven application is deemed to be idle. Increasing this value will
slow down the pace of sending keypresses, but can help to avoid
problems related to function execution timings.

As a safety precaution, EPKeys only accepts values within the 20—5,000
range (default value: 200).

UpTimeOut  Represents the number of milliseconds EPKeys should have to wait for
the “driven” program to start and be ready to receive keypresses.
As a safety precaution, EPKeys only accepts values within the 500—
10,000 range (default value: 1,000).

CloseTimeOut Represents the number of milliseconds EPKeys should have to wait after
the last keypress of the list has been sent. This parameter is very
important when one wants the program to “loop”, for example to repeat
a series of keypresses for all the files in a directory. If EPKeys does not
allow enough time for the “driven” program to close, it will try to launch
the program again before it can close, which can lead to problems.

Eye and Pen is closed with the usual {ALT+F4} key combination (“File /
Quit” menu).

As a safety precaution, EPKeys only accepts values within the 500—
10,000 range (default value: 1,000).

Before using EPKeys: a few recommendations

1. Avoid complex scripts. If you launch the software to process a set of files, bear in mind
that EPKeys is a blind robot: if something unforeseen occurs (e.g. a confirmation panel to
check), EPKeys will continue to send keypresses without taking into account the fact that
its keypress list no longer fits (it has no way of knowing). It is therefore a good idea to
perform some manual testing (doing what EPKeys is supposed to do) before launching
EPKeys. Try to have only one simple task executed at a time.

2. Test your script on a single file to make sure that everything goes according to plan before
launching it for dozens of files.

3. The File | Configuration | Analysis menu, Application tab allows you to avoid dialog
boxes such as “Warning: this file already exists...”.

4. Remember that Eye and Pen will be using its own default configuration. For example, the
default output directory for extractions will be the last directory used for an extraction in
Eye and Pen. So, if you want data to be extracted from a new (or dedicated) directory,
create this directory (e.g. with Windows Explorer) and perform the first extraction “by
hand” in Eye and Pen, in order to select this new directory as the output directory.

5. If you are launching commands on for a number of files, do not forget to close the
application launched by EPKeys at the end of your list of commands ({ALT+F4} generally
does this). This is necessary because some applications (including Eye and Pen) will not
start twice in parallel. If a software is already running, it will be re-activated and EPKeys
will not be able to communicate with it because EPKeys is supposed to communicate with
a newly created software instance, not the old one.
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. CUSTOMIZING YOUR WORKSPACE

When performing an analysis in Eye and Pen, the environment in which you work can be
modified to suit your needs or to be more comfortable.
This environment is saved and reloaded with Eye and Pen.

I1.1. Move toolbars.

Click (mouse left button) on the handle (sort of vertical line) to the left of the chosen toolbar
and drag it to where you want it to be. You can even drag it under the last toolbar (at the

bottom), as shown below. The toolbar “docking station” can enlarge itself (add a line at the
bottom).

**-1—40 E:Fp*_gﬂ?go

7 E] [+ 0 +] |eoo000 | [F

4—4—4—

Figure 132: Dragging a toolbar.

Release the mouse left button when the desired location has been reached.

MR |
L +] 30000 | [

A

Figure 133: Toolbar moved.

I1. 2. Make toolbars “float™.

Click (mouse left button) on the handle to the left of the chosen toolbar and drag it toward
the bottom of the screen. Do not release the button until the toolbar has been “extracted”
from the toolbar dock.

[+ 0 +] [0 | %

Figure 134: Undocking a toolbar.

The toolbar will now be inserted into a new window.

v & i

[ 0 +] w000 | [} |

Figure 135: A floating toolbar.
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You can move this window wherever you like in the screen.

Then again, if you want to “dock” the toolbar, just drag it back to the toolbar “docking
station”.

rolil

T

4 > @ +] =00 3 12 ki

Figure 136: Docking a toolbar.

I1.3. Show / hide toolbars.

You can show or hide toolbars using the Display | Toolbars menu.
Click on a toolbar name to show it if it is hidden, or to hide it if it is visible.
A visible toolbar has a “Check” mark in front of its name in the menu.

I1.4. Customize toolbars.

You can customize toolbars using the Display | Toolbars | Customize menu.

£¢ Customize toolbars E]@

Toolbars Buttons

| Clock, v 14 Beginning of protocol
V| Sequences

| Retrospective v| Al Previous event

| Zoom v| 44  Rewind
v| Kewvboard recorder
| Evenks vl ® Play
v| Pauses w| me  Fask forward
+| Fixations
-
¥l Eve codes W Mexk event
v| Tab codes w| ™ End of protocol
¥l Eye-Tab distance v| =  FReplay options

ik, ] [ Cancel

Figure 137: Toolbar customization panel.

The list to the left shows the available toolbars. Check or uncheck the checkbox in front to
show or hide the toolbar.

To select a toolbar without modifying its visibility, click on its name. Then, the right-sided list
will be updated to show the buttons and tools located on this toolbar. Like for the left-side
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list, the checkbox reflects visibility of the buttons/tools. Checked (ticked) means the button is
visible. To modify this, check or uncheck the checkbox.

Click on the “OK” button to apply all changes or on the “Cancel” button to discard changes.

Hint: when playing a lot with customization, some toolbar resizing trouble may happen
(toolbar looks weird). Undocking and docking again the toolbar refreshes its look.

I1.5. Resize the “palette”.

First of all, the palette can be virtually hidden if you double-click on its title bar.

X0 0 —

Y0 0 e
D 19321 82476

NO 0

Figure 138: Shrinking the palette.

Double-clicking again reverses the process.

Next, you can resize the list of codes.
Just click and drag the palette’s lower edge (border), either up to shrink the list, or down to
enlarge it.

P
X0 1]
Y0 1]
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N 1]
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13 13
14 14
15 15
16 16
17 17
b

Figure 139: Resizing the code list.

You may also prefer to hide the whole list. This is easy: just click on the “minus” button. The
button will then become a “plus”. Simply click on it again to show the list.

Eye and Pen 2 - User manual 181



PO

X0 0
Y0 0

D 13321 52476

‘i 0
PO
S N
1] ®0 1]
1 => Y0 0
2 2
3 3 D 15321 82476
4 4 N O 1]
5 5 +
5 5
7 7
g g
| |
10 10
11 11
12 12

Figure 134: Hiding the code list.

I11. MODIFY DISPLAY RATIO

Using the Display menu you can either enlarge or shrink the protocol display size.
Clicking on the Display | Enlarge menu doubles the size of the protocol on the screen.
The Shrink submenu does the opposite.

Remember that enlarging the protocol size requires additional video memory, so trying to
enlarge too much may cause display problems (restarting Eye and Pen solves the problem).

Also remember that some of the Preview functions use pixel sizes as a reference (e.g. for

fovea size projection on display calculation). You may therefore need to recalculate fovea size
to adapt the preview to this new display ratio (Configuration | Preview menu).

IV. UNIT CONVERSIONS

V. 1. Angle - pixels

(? / Conversions/ Angle -> Pixels menu)

This dialog box helps to convert, for example, visual angles into screen pixels.

£r Calculate. ..

Angle - pivels

Distance fiom eye ta screen [cm] (30,4

Pixel
Display width [cm] |33.5 - inels

Horizontal display resolution (pizels] | 1440 &

Angle [degrees) |21

Figure 141: Angle (degrees) to pixels conversion.
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Fill the boxes with the requested values and click on the “I = [” button.

Value in pixels is displayed in the right side “Pixels” field of the dialog box.

1V.2. Tablet units - distance

(? / Conversions/ Tablet units <->distance menu)

The “Eye and Pen” software has a tool to help you convert tablet units (lines) into distance
measurement units (centimeters or inches, according to the tablet version).

The following dialog box is displayed.

£p'Conversions

Tablet unitz <-» distance

Tablet units [linesg]

o
0 =

centimeter

0s
21
ok ‘ Cancel ‘

Figure 142: Tool to convert Tab units to distance units.

To convert to distance units (e.g. into millimeters), type your value in the “Tablet units”

box, then click on the right arrow “|__ = |” button.

The value in measurement units is updated in the box to the right (in this case, the

“centimeters” box).

To convert to lines, type the value in the box on the right of the dialog box (bottom line),

then click on the left arrow “__< " button.
The value will be updated in the box on the left.

IV. 3. Tablet units — pixels

(? / Conversions/ Tablet units <->pixels menu)

£p'Calculate. ..

Tablet units <-» pixels

T ablet units [ines)

a0

R0 =~ >

(u]4 | Cancel ‘

Figure 143: Tablet units to pixels conversion.

To convert to pixels, type your value in the “Tablet units” box, then click on the right

Eye and Pen 2 - User manual

183



arrow “[ > I’ button. The value in measurement units is updated in the box to the right (in
this case, the “centimeters” box).

To convert to lines, type the value in the box on the right of the dialog box (bottom line),
then click on the left arrow “__< " button. The value will be updated in the box on the left.

V. CALIBRATION TEST FOR EYEPUTER

As Eyeputer does not have an interface for a calibration or drift test procedure, a specific
calibration test panel has been developed.

To launch this panel, use the “TestCalibration” or “TestDrift” command in a script (for
information about using commands, see Part 111. Script-based acquisition).

Once a script-based acquisition has been launched and one of these two commands sent, you
will see the following panel:

%
Zelected points Feport
Toleranca (%) 8 =

w

1:-20-200 [116: 20,10
2-10-20 A 17:-10.10 =
3 0-20 (118 0,10
4 10-20- (119 10.10
5 2020 C120: 20.10
5
?.
5
H.

<

“E0-10 b E10-20, 20
100 C122-10.20
0-10 23 0.20
10-10 [124: 1020
[110: 20-10 b 26; 20,20

v

 11:-20, 0
[112:-10, 0
L a0
[114: 10, 0
L5520, 0
Al Mana
X
Test selechon I Driresct tesst [1p1) |

Figure 144: Calibration test panel.

The calibration test panel for Eyeputer shows two frames, labeled:
e “Selected points”: select the points that will be used in the test (tick the boxes);
e “Report”: shows the coordinates returned by EyePuter, indicating the deviation
relative to the theoretical coordinates, and an indication if the deviation exceeds the
tolerance limit.

To fine-tune this threshold (percentage), change the value of the parameter located to the
right of the “Tolerance (%)” label.

The reference for maximum deviation is the distance between the first point of the first line
and the second point of the second line of the calibration grid (no.1 and no.7).

The “Test selection” button located at the bottom of this frame allows you to test the whole
set of selected points.

The “Direct test” button allows you to continuously test the first selected point (coordinates
returned by the EyePuter are displayed one after the other until you cancel the test).

Press on the keyboard space bar to validate the moment where the participant is looking at
the point.
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Figure 145: Calibration test report.

In the above example, the points 1, 4, 7 and 11 have been tested and, each time, the returned
coordinates were O on X and O on Y (eye tracker is stopped). Eye & Pen indicates (between
brackets) the percentage of deviation between the “theoretical” coordinates and those that

were actually received. If this distance is above the tolerance threshold, “-> over” is added.

VI. SYSTEM INFORMATION
(?/System information menu)

£/ System informations

Versi

20, Chesnet & [,

System
Froceszor

Free Riabd

Free disk space
Yideo card
Yideo chipset

1 Screen[s

Current folder

Microsoft Windows ¥P Service Pack 3

Genuine Intel(R] CPL T2300 (= 1.66GHz (1,66 GHz]
A7 E (381 /1024 Mb)

E: 48 % [14406 Mb)

Guadro MYS 1100 - 256 Mb

Guadro MYS 1700 - Integrated RAMDAC

|D|5Puw1: MWIDIA Quadro NS 1100 |

E:%.. bacohEcoleProd EPcommonshdatahSujet?_danseuseh

Tablet
Evetracker

1-'whACOM Tablet
nohe selected

Figure 146: System information dialog box.

A click on the “Screen” link opens the Display feature of the Windows control panel.
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VII. LEGAL INFORMATION AND ACKNOWLEDGEMENTS
(?/About menu)
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Figure 147: Information and acknowledgements dialog box.

The “http” links in the text can be clicked. They open the Internet site mentioned (as far as
you have a working connection).

If you click on the "Eye and Pen" picture, you'll get to the http://www.eyeandpen.net web
site.
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CHAPTER 5: appendices

l. NETSYNC WITHIN A WI-FI NETWORK

Here we present a configuration we used for a word copy task, managed in a group.

NetSync was used to perform the data collection for the experiment with a group of 5
participants, with a single Eye and Pen license.

Only general information is given below, and the specific implementation may vary according
to the systems and devices that are used (refer to their own documentation).

The system comprised:

= 5 laptop computers (clients), each with a tablet, an internal Wi-Fi adapter and an Eye
and Pen installed, without dongle;

= 1 laptop computer equipped with an internal Wi-Fi adapter, an external hard disk (to
receive the clients’ data) and Eye and Pen software with dongle;

= 1 Wi-Fi 802.11n router (300 Mb/s).

The main advantage of this configuration lies in his “mobility”: it can be operated almost
anywhere, including schools, because it is easy to set up and dismantle.

Figure 148: NetSync within a Wi-Fi network.

Eye and Pen 2 - User manual 187



1.1 Wi-Fi router configuration

In order to block undesirable connections, the Wi-Fi router is configured as a semi-static
DHCP: the IP address list is entered “by hand” in the router Web interface. Each of these
addresses is subsequently allocated to a particular host (clients or master). The MAC address
of the host’s Wi-Fi adapter is added to each IP address.

The filtering is then activated on the router: only the hosts whose MAC address has been
entered in the DHCP can connect to the network.
Thus, no hosts other than client and master hosts can join our “private” network.

1.2 Host configuration (clients and master)
The Wi-Fi alone is activated and all other communication devices should be deactivated
(Ethernet, Bluetooth, etc.).

The host’s IP address is set to a dynamic address (DHCP). Its machine name is the same as
the one that has been typed in the Wi-Fi router DHCP configuration.

Hosts are configured to automatically connect to our network and no other (this can be
stipulated in the Wi-Fi adapter configuration, see Network connections in Windows).

1.3 Script

Only small changes need to be made to scripts.
The following sequence (added at the beginning of the script) makes the participant wait for
the session to start:

DisplayMsg(Wait for the session to start...,-1,-1,-1,FALSE)

WaitForNetSync
HideMessage

Some other specific commands (see Netsync commands, p. 81) can either be inserted into

strategic locations in a script, such as pause between blocks of items, or wait until all the
participants have finished their trial to start a new one.

. CONFIGURING THE TABLET WITH A DOUBLE SCREEN

A double screen configuration is a display configuration (defined in Windows) where you
work with a computer monitor and an LCD tablet.

With this kind of configuration, the Windows operating system will consider that the tablet
screen and the computer screen are merged into single desktop.

To avoid having the tablet coordinates mapped to both screens, check in your tablet’s
configuration panel that the tablet is mapped to the correct monitor (not the whole desktop).
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111 SCRIPT EXAMPLES

This section of the manual is intended to help you learn/practice script writing based on
practical cases.

I11.1. Have a task re-done

This script allows the participant to start task 1 a maximum of four times and task 2 a
maximum of two times.

Each task is triggered by a zone on the tablet (we will call the zones’ coordinates on the tablet
X1, Y1, X2 and Y2, but in a “true” script you must replace these symbols with values
expressed in tablet units).

We want to record the participant’s activity on each occasion, i.e. in a different acquisition
file.

When the maximum is reached for a given task, if the participant presses the relevant zone
again, nothing will happen. When he or she presses the pen in the zone associated with
“Stop”, the script will jump to the label named “Next”.

; we define three zones on the tablet, each being associated with a label
DefineTabZone(x1,yl,x2,y2,Taskl)
DefineTabZone(x1,yl,x2,y2,Task?2)
DefineTabZone(x1,yl,x2,y2,Stop)

JumpTo(Go)

zTaskl
JumpTolfNumberls(Go,5,FALSE)
OpenRec(_taskl %I1%)

; do something
JumpTo(Go, TRUE)

- Task2
JumpTolfNumberls(Go, 3,FALSE)
OpenRec(_task2 %1%)
;  dosomething

JumpTo(Go, TRUE)

:Stop
JumpTo(Next)

:Go
WaitForTabZones(TRUE, TRUE, TRUE)

:Next
CloseRec

;. Script continues

Note: if the acquisition file is already closed, a call to CloseRec will have no “negative” effect.
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111.2. Mask production (Simple)

This script allows the participant to write a page of text, but the display on the screen will be
masked by a plain color (green). The participant will only be able to see what he or she writes
in a round zone around the pen tip location (this zone keeps track with the pen tip’s position).

Figure 149: Masking production.

; select the unmasking file, the one that will allow you to see “through” the mask covering
; the display on screen
SetUnmaskFile(. .\cursors\Mask_circlel20.bmp)

; masking mode no.l1: the display is filled with a plain color
SetMaskingMode (1)

; filling color: green
SetMaskingFilIColor (#00FF00)

; activate display masking
ActivateFeedbackMasking(TRUE)

; start recording
RecStandard

The unmasking file is contained in the Cursors folder, not the Stimuli folder, which explains

why a relative file path is used here: “. .\cursors\Mask_circlel20.bmp” (for further
explanations, see p. 15).
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111.3. Mask production with unmasking locations

The purpose of this script is to have a participant write 5 words in “slots”, whose display on
screen will be masked. The participant will only be able to see the word he or she is writing,
together with the previous word.

;unmasking file selection
SetUnmaskFile(masque_ 5 mots.jpg)

; masking mode n°2: a picture file is displayed on screen and covers the production.
SetMaskingMode(2)

; masking file selection
SetMaskingFillPic(fond_blanc 5 mots. jpg)

;  define unmasking zones (they match with the “slots” of the masking file
; from left to right.

DefineUnmaskZone(35,350)

DefineUnmaskZone (200, 350)

DefineUnmaskZone (365, 350)

DefineUnmaskZone(530,350)

DefineUnmaskZone (695, 350)

; rule: the participant will be able to see the content of the zone he’s in and the left side one
SetUnmaskZonesRange(-1,0)

; going back is forrbidden: the participant will not be able to unmask a zone
; previously “visited”

SetUnmaskzZonesBackTracking(FALSE)
ActivateFeedbackMasking(TRUE)

- Trial n°1
WaitForKeyPressPic(croix.bmp,-1,-1)

;  Hint: we use the same picture as a background and as a mask
DisplayPic(fond_blanc_5 _mots.jpg,-1,-1,-1)
OpenRec(_zone_test)

;. This tablet zone match with the circle in the figure 151.
WaitForTabZoneAt(6072,2981,6248,2805, TRUE, FALSE)
CloseRec

Figure 150: “masque_5_mots.jpg” picture used for unmasking.

The following figure shows the picture that serve as background and mask, with the
representation of an unmasking zone in a dotted line.
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Figure 151: “fond_blanc_5 mots.jpg” (white_background_5_words).

111.4. Load a list and show its content

The following script loads a list of item from a file (the file named V2_liste.txt, is found in the
Stimuli folder), then displays it's content, item by item.

LoadList(v2_liste.txt)
WaitForKeypressMsg(%M% items in the list,-1,-1,FALSE)

:Start
WaitForKeypressMsg(ltem %1%:%L%,-1,-1,FALSE)
JumpTol fNumberls(Stoplt,%M%, FALSE)
JumpTo(Start,FALSE)

:Stoplt

Using %M% (number of items in the list) allows you to have all the items in the whole list
displayed, however many there are.

WaitForKeypressMsg(ltem %1%:%L%,-1,-1,FALSE) allows you to display the number
(%1%) and content (%L%) of each item in the list.

Note: to display the picture whose name is listed in the list (at the current position), use
DisplayPic(%L%,-1,-1,-1).

The content of the file named “v2_liste.txt”is:

Entl.jpg
Ent2.jpg
Ent3.jpg
pilori.jpg
studio. jpg
defile._jpg
detenu. jpg
dragon. jpg

The JPG pictures listed here should be found in the Stimuli folder.
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111.5. Randomize sub-blocks of a list

The following script fills a list with 16 numbers (from 1 to 16) and randomizes two
independent sub-blocks. Next, the content of the list is dipslayed, item by item.

; Fill the list with 16 numbers, from 1 to 16

cFill_In
AddToList(%l1%)
JumpTolfNumberls(Next,16,FALSE)
JumpTo(Fill_In,FALSE)

:Next

; randomize two independent sub-blocks. Items 1 and 2 are not involved.

RandomizeListRange(3,8)
RandomizeListRange(9,16)

; Display list's items

:Loop
WaitForKeyPressMsg(ltem %1%: %L%,-1,-1,FALSE)
JumpTolfNumberls(Stop,16,FALSE)

JumpTo(Loop, FALSE)
:Stop

Note: the sequence “JumpTo I fNumberls(Next,16,FALSE)” then
“JumpTo(Fill_In,FALSE)” (lines 3 and 4 of the sample above) has the same function as
the command “LooplfLabellsBelow(Fill_In,16,FALSE)”: if the value of the
“Fill_In" label's counter is below 16, then jump to this label.

I11.6. Use two label counters with one shifted
The following script shows how it is possible to count, starting with a value greater than 1.

SetLabelCounter(Start,?2)
WaitForKeyPressMsg(Starting value: %l:Start%,-1,-1,FALSE)

:Start
> lteration
WaitForKeyPressMsg(lteration %I:l1teration% : %l:Start%,-1,-1,TRUE)
LooplfLabel lsBelow(Start,6,FALSE)

111.7. Have a list of words copied, with NetSync

The following script allows you to have a list of items copied by a group of participant. The
trials are managed with NetSync (see Netsync, p. 104).

DisplayMsg(Welcome !,2000,-1,-1,FALSE)
DisplayMsg(Please, wait a moment...,-1,-1,-1,FALSE)

; Wait for the start signal sent by the Master host
WaitForNetSync

HideMessage

ResetList
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; Add items to the list, one by one
AddToList(pilori)
AddToList(studio)
AddToList(defile)
AddToList(detenu)

:start

; Display a star and wait for a “pen press” in a zone located on the left side of the tablet
DisplayPic(croix.bmp,-1,-1,-1)
WaitForTabZoneAt(1420,4900,4800,26530,FALSE,FALSE)

;  Record the production in a file named <participant>_<item>.TAB
openrec(_%L%)

;. Wait for 500 milliseconds
WaitFor(500)

;  Send the number of item in the list (ex. “ltem5/23") to the Master host
SendMessageToNetSync(1tem%1%/%M%)

Display the item whose number in list match the “start” label’s counter value
; (item n°l at first “round” - pilori, item n°2 for the second round -
; studio, etc.)

Hint: the extension “.jpg » is appended to the item name to call a matching picture
DisplayPic(%L%-jpg,-1,-1,-1)

; When the pen is pressed in the writing zone, clear the display
WaitForTabZoneAt(4800,0,54200,31800,FALSE,FALSE)
HidePicture

;. Wait for a “pen press” in the “end” zone. Participant’'s writing is displayed on screen.
WaitForTabZoneAt(44930,23450,54200,31800,FALSE, TRUE)
CloseRec

If the current item is the last one, jump to the “end » label
JumpTolfNumberls(end, %M%, FALSE)
JumpTo(start,FALSE)
zend
DisplayMsg(Thanks for coming !,1000,-1,-1,FALSE)

Note : to “synchronize” the copy task item by item, i.e. to have the participants to wait before
each trial (a collective “Go” is sent par the Master host to “unlock” the trial), the command
WaitForNetSync could have been inserted at the beginning of the “start” block, after a
message saying to wait, like in the following example:

:start

DisplayMsg(Be ready...,-1,-1,-1,FALSE)
WaitForNetSync
HideMessage

;  Display across...
DisplayPic(croix.bmp,-1,-1,-1)
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111.8. Dictation of a text

The following scriptallows you to dictate a text, previously recorded as an audio file (Wave
format) and save into the Stimuli folder.

;  Display the instructions contained in the text file named “Instructions.txt”.
DisplayText(Intsructions.txt,-1)

; Wait for the participant to press the pen in the zone labeled “Start dictation”.
;  Parameter: wait until the press is lifted up to go on
WaitForTabZoneAt(25670,20780,29400,18815,FALSE, TRUE)

: Clear the instructions text
HideText

; Open the acquisition file<participant>_dictation.TAB
OpenRec(_dictation)

;  Play the audio file and go on with the script without waiting
PlaySound(dictation.wav,FALSE)

;. Wait for the pen to be pressed in the zone labeled « I'm finished » on the tablet.
;  The participant’s writing is displayed until this event.
WaitForTabZoneAt(25970,5565,28900,3915, TRUE, FALSE)

;. Close the acquisition file.
CloseRec

111.9. Copying along with a mental load

The following script allows you to have a participant to copy a word after having heard a list
of numbers. Next, he’ll be to recall (write down) these numbers.

WaitForKeyPressPic(wait.bmp,-1,-1)

;  Plays the audio recording of the numbers 1-3-8-9-5.
Playsound(13895.wav, TRUE)
DisplayPic(croix.bmp,5000,-1,-1)

; Open the acquisition file named <participant>_5Ejournal. TAB for the copy.
OpenRec(_5Ejournal)

; Display the word to copy
DisplayPic(E-journal .bmp,-1,-1,-1)

;. Write until the pen is presses in the tablet “end” zone
WaitForTabZoneAt(6580,3830,7100,2270,TRUE, TRUE)
HidePicture

;  Close the acquisition file and open a new acquisition file for the numbers transcription
CloseRec
OpenRec(_5EjournalCH)

; Display the start signal to write numbers down.
DisplayPic(B-rappelchif_bmp,-1,-1,-1)

;. Write until the pen is pressed in the tablet “end” zone.
WaitForTabZoneAt(6580,1500,7100,0,TRUE,TRUE)
CloseRec

HidePicture
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V. ACQUISITION SESSION LOG FILE (SCRIPT)

A file is generated for each acquisition session (<Data Directory><ParticipantlD>.LOG).
This contains a trace of the main events of interaction with the participant (displays,
recordings, participant’s answers, etc.), with the corresponding time (in milliseconds) of the
event. The start of timing (the zero hour) coincides with the beginning of the acquisition
session (when the “Go” button is pressed).

Each line in the LOG file begins with <Time> followed by the command and it's parameters.
In the following list, the parameters between <> are replaced (in a true log file) with their
value (see “script commands”, p. 63, for name and parameter values).

WaitForTabZoneAt <X1> <Y1> <X2> <Y2> <CanDraw> <MustLeave>
WaitForTabZones <CanDraw> <MustLeave>
ZoneSelected <selected zone label>

RecStandard <participant file> <UseBack> <PictureFileName> <Uselm1>
<PictureFileName> <zonel X1> <Y1> <X2> <Y2> <ShowOnStart> <HideOnPress>
<Uselm2> <PictureFileName=> <zone2 X1> <Y1> <X2> <Y2> <zone Fin X1> <Y1>
<X2> <Y2>

Pictures shown and hidden during Rec_Standard (trigger zones) are recorded in LOG:
= Show Image<numero>
= Hide Image<Numero>

OpenRec <participant file>

CloseRec

DisplayMsg <Message> <X> <Y>

MessageHidden

DisplayText <TextFileName=>

TextHidden

DisplayPic <PictureFileName> <X> <Y>

PictureHidden

DisplaylmagelList <ListFileName> <X> <Y> <DurationPerPicture>
DisplayAVI <VideoFileName> <X> <Y>

AVIEnd

WaitForKeyPress

KeyPressed <touché appuyée>

WaitFor <Durée>

PlaySound <WavFfileName> <Wait>

SoundEnd

WaitForNetSync

SendMessageToNetSync <message>

TabletMasking <TabMaskFile=> <TabMaskMode> <ModeParam=>

TabletTimeShift <Delay>
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V.

MENU TREE VIEW

File Script editor
Acquisition » Simple
Script
NetSync
New analysis
Reopen
Session
Imports » G-Studio
Save
Save as
Exports » Text file
G-Studio
Close
Configuration » Acquisition
Analysis
Open
Save as
Save as default
Reload defaults
Quit
Tests Tablet » Visual
Performance
Eye tracker » Visual
Performance
Protocol Thresholds
History
Description
Preview » Circle » Pauses
Fixations
AOI scanpath
Temperature » Pauses
Pauses by duration classes
Fixations
Graph » XY coordinates
Gaze-pen distance
Close preview
Sub-analysis
Capture to picture
Tools Cancel
Shilft layers

Visual zones (AOI)

Code -1 “out-of-field” Eye data

Correct “out-of-field” erroneous Eye data

Build fixations (barycenter method)

Build fixations (multi-threshold method)

Build down pauses

Tablet zones auto-coding

Word separation » New
Continuer
Open
Save as

Reset codes

Replace codes

Aggregate redundant codes
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Sequences

Extraction Events

Pauses
During pauses

Fixations
Visual zones (AOI)

Tracing dynamics
Preferences

Display Toolbars >

Information
Enlarge (x2)
Shrink (/2)
Menu shortcuts
Refresh

? Help index
Manual
System informations
Conversions >

About

» Edit sequence list
Clear sequence list
Open
Save as

» All events
During pauses & fixations
Trigger zones (Simple)

» Eye activity
Fixations
Eye activity in AOI
Fixations in AOI
Eye activity in AOl summary
Fixations in AOl summary

» Eye activity
Fixations
Eye activity summary
Fixations summary
Route as string

» General
Range
Data
Codes
Tracing dynamics
Visual zones (AOI)

Clock

Sequences
Retrospective
Zoom

Keyboard recorder
Events

Pauses

Fixations

Eye codes

Tab codes
Eye-Tab distance
Customize

Angle -> pixels
Tablet units <-> distance
Tablet units <-> pixels
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V1. FILENAME EXTENSIONS

This table explains the file extensions recognized or generated by Eye and Pen.

Extension Meaning

1 “Magneto” file (import / export)

AOI Visual Area Of Interest file

BMP Bitmap picture (import / export)

EMF Image Enhanced Metafile Format (importation)
EWK Analysis file, eye (gaze) data

EYE “Eye tracker” acquisition data

EYE.TXT “Raw” eye data export file (text-only file)

GIF Image Graphics Interchange Format (importation)
HST History file for a protocol (record of data reduction, etc.)
1CO Icon picture (import)

INI Eye and Pen configuration file

JPG/JPEG | Jpeg picture(import / export)

LOG Record of main interactive events during an acquisition session (Script)
RTR Retrospective comments file for a protocol

SEQ Protocol sequence file

TAB “Tablet” acquisition data

TAB.TXT “Raw” tablet data export file (text-only file)

TWK Analysis file, tablet data

TXT Text file (export)

WAV Audio file (Wave format)

WDS Word separation data for a protocol

WMF Windows Metafile Format picture (import)

VIl. FREQUENTLY ASKED QUESTIONS (FAQ)

VI1I.1. Calculate a picture’s position on screen

If your picture should be placed at the upper left border of the screen that’s easy: coordinates
are 0 and O (the origin of the screen frame is top and left).

To set a picture at 10cm from the left side of the window on a 1024x768 pixels screen
resolution (to know the screen resolution, see the Windows control panel, Display,
Parameters): | will measure (with a ruler) the display surface’s horizontal width. My15 inches
LCD screen measures 30,4 cm. My horizontal resolution is 1024, so 10 cm will represent:
(1024 / 30,4) x 10 = 336,84, i.e.about 337 pixels. | proceed the same way for the vertical
coordinate, and that’s the trick !

VI11.2. Other matters

You'll find this list (frequently updated) on the web site http://www.eyeandpen.net, in the
FAQ section.
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VIIl. DATA EXTRACTION COLUMN HEADERS

The following listing explains what each column header means when extracting data from an
analysis.

Num_T Tablet event number (Tab)4.

Xbeg_T Horizontal coordinate at the beginning of the event
Ybeg_ T Vertical coordinate at the beginning of the event
Xend_T Horizontal coordinate at the end of the event
Yend_T Vertical coordinate at the end of the event

Dist_T Distance between the beginning and end of the event
Press Pressure exerted on the pen tip

Tbeg T Timestamp for the beginning of the tablet event
Tend_T Timestamp for the end of the tablet event

Dur_T Tablet event duration

Code_T Code assigned to the tablet event

Cat_T Categorization of the tablet event:

»= Up: pause with the pen lifted up
= Dn: pause with the pen pressed on the tablet
= Mov: pen movement

Num_E Eyetracking data event number (Eye)

Xbeg_E Horizontal coordinate at the beginning of the event
Ybeg_E Vertical coordinate at the beginning of the event
Xend_E Horizontal coordinate at the end of the event
Yend_E Vertical coordinate at the end of the event

Dist_E Distance between the beginning and end of the event
Theg_E Timestamp for the beginning of the eyetracking data event
Tend_E Timestamp for the end of the event

Dur_E Event duration

Code_E Code assigned to the Eye event

Cat_E Categorization of the event:

=  Fix: fixation
= Mov: eye movement

Dist_T_E_beg Distance between pen location and gaze location at the beginning of the
event

Dist T_E_end Distance between pen location and gaze location at the end of the event

Sequences

SegNum Sequence number

Begin Sequence start time

End Sequence end time

Label Sequence label (description)

Trigger zones (Simple acquisition)
TriggerNum Trigger zone number
“Up” pause before the pen is pressed in the zone for the first time

PrevUpNum Pause number (tablet event)
PrevUpXBeg Horizontal coordinate at the beginning of the pause

* Tablet and eyetracking data have their own distinct numbering.
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PrevUpYBeg
PrevUpXEnd
PrevUpYEnd
PrevUpXYDist
PrevUpStartTime
PrevUpEndTime
PrevUpDuration
PrevUpCode

Vertical coordinate at the beginning of the pause
Horizontal coordinate at the end of the pause
Vertical coordinate at the end of the pause

Distance between the beginning and end of the pause
Timestamp for the beginning of the pause
Timestamp for the end of the pause

Pause duration

Code assigned to the pause event

1st event (sample) when the pen is pressed in the zone

NumBeg T
XBeg T
YBeg_ T
Tbeg T
CodeBeg T
EffectPressDur

First tablet event number (Tab)
Horizontal coordinate of the event
Vertical coordinate of the event
Timestamp of the event

Code assigned to the event

Actual duration of the pen press in the zone (excluding “pen up”
durations between two successive presses in the zone), before the pen
leaves the zone (pressed somewhere else outside)

Last event before the pen leaves the trigger zone

NumEnd_T
XEnd_T
YEnd_T
Tend T
CodeEnd_T

Last tablet event number (Tab)
Horizontal coordinate of the event
Vertical coordinate of the event
Timestamp of the event

Code assigned to the event

“Up” pause following the last press of the pen in the zone (ending up outside the zone)

LastUpNum
LastUpXBeg
LastUpYBeg
LastUpXEnd
LastUpYEnd
LastUpXYDist
LastUpStartTime
LastUpEndTime
LastUpDuration
LastUpCode

Pause number (tablet event)

Horizontal coordinate at the beginning of the pause
Vertical coordinate at the beginning of the pause
Horizontal coordinate at the end of the pause
Vertical coordinate at the end of the pause

Distance between the beginning and end of the pause
Timestamp for the beginning of the pause
Timestamp for the end of the pause

Pause duration

Code assigned to the pause event

Tracing dynamics

d_TE_beg

d TE end

nb_pts

distance

duration

speed

Pressure
nb_Excl_pauses
Excl_pauses_dist

Excl_pauses_dur

Distance between pen location and gaze location at the beginning of the
segment

Distance between pen location and gaze location at the end of the event
Number of tracing (writing) points (events) included in the segment
Summed distance between these points

Summed duration between these points

Mean tracing (writing) speed for the segment

Mean pressure for the segment

Number of pauses excluded from calculations

Summed distance (between pen “Up” and pen “Down”) between pauses
excluded from calculations
Summed duration of pauses excluded from calculations
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Visual zones (AOIs)

nEvtTab Number of the tablet event (during a pause)
Code_T Code assigned to the tablet event

zone Zone number

Code Code assigned to the zone

Tbeg Timestamp for the beginning

nb_pts Number of eye events in the zone

distance Length of gaze movements in the zone
duration Duration of fixations within the zone
speed Mean speed of gaze movements

IX. STRUCTURE OF “EYE AND PEN” FILES

Every file fulfilling these prescriptions can be opened within Eye and Pen 2.
The prototypes are given in Pascal 32 bits (Delphi 7). “Word” represents a 16-bit unsigned
numeric type, Integer represents a 32-bit signed numeric type.

TAB FILE HEADER: (128 bytes)

Field Type

Id Word = 137
Version Word = 112
HeaderSize Word

Dx, Dy Word

X1, Y1, X2, Y2 |Word
LgmmX, LgmmY Word
SamplingRate Word
CartesianOrigin |Word

DecX, DecY Integer
MeasureUnit Word
PressureLevels |Word
Reserved Array[O. .44] of Word

Measurement unit:

- 0 : unknown
- 1 : inches
- 2 I centimeters
- 3 : degrees
- 4 : radians
- 99 : pixels
TAB DATA
Pressure Word
X, Y Word
Time Integer

Description

TAB file identifier

Current version

Header size (in bytes)

Display X and Y sizes (e.g. 1024*768)
Definition of the tablet coordinates

X and Y tablet resolution (e.g. 200 lines /mm)
Acquisition frequency (e.g. 200 Hz).

(0/1). Is the coordinates system following a
Cartesian orientation? (1=yes)

Data shift
Measurement unit
Pressure levels range
Reserved for future use

Pen pressure (0 to 1023)
Pen X and Y coordinates
Time in milliseconds
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EYE FILE HEADER (128 bytes)

id Word = 149
Version Word = 111
HeaderSize Word
OcModel Word
EyeDegX, Word
eyeDegY

nPtX, nPtY Word
X1,Y1,X2,Y2 Word

SamplingRate Word

CartesianOrigin Word

DecX, DecY Integer

Reserved Array[O0. .45] of Word

EYE DATA
X, Y Integer
Time Integer

Eye tracker model number:

- 0: EyePuter

- 1: EyelLink

- 2: ASL504

- 3: iVvViewX

- 4 : Tablet tracking

X. REGISTRY KEYS (WINDOWS)

EYE file identifier

Current version

Header size (in bytes)

Eye tracker model number

For angular data, number of degrees between two
calibration points, on X and Y axes

For angular data, number of X and Y calibration
points

Calibration coordinate system for non-angular
data (e.g. 0,0,1024,768)

Acquisition frequency (e.g. 500 Hz)

(0/1). Is the coordinate system following a
Cartesian orientation? (1=yes). Fixed to 1, yet

Data shift
Reserved for future use

X and Y coordinates
Time in milliseconds

When you tick the option “associate Eye & Pen with .TAB and .TWK files”, registry keys are
added to the Windows registry. These are removed when you untick the option.

Key: HKEY_CLASSES_ROOT

Value (Reg_S7)

\.tab Ep.Data
\ . twk Ep-.Analysis
\EP.Data EP File

\EP._FileType\Defaultlcon

\EP.FileType\Shell\open\command

\EP.Analysis

\EP._FileType\Defaultlcon

\EP.FileType\Shell\open\command

c:\ Program Files\Eye and Pen 2\ EP.exe,0
"c:\ Program Files\Eye and Pen 2\ EP.exe"™ "-F” “%1"
EP File

c:\ Program Files\Eye and Pen 2\ EP.exe,0

"c:\ Program Files\Eye and Pen 2\ EP.exe"™ "-F” “%1"
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XI.

TROUBLESHOOTING

Since | plugged a second tablet in, everything has gone wrong.

WACOM tablet drivers prior to version 4.78.6 may cause problems if too many tablets
are connected.

De-install the current driver (in Windows, Configuration panel, Add/Remove
programs), then install the latest version.

Eye and Pen tells me “Wintab32.dll not found”, but my tablet still seems to
work in Windows.

Wintab32.dll is an interface library that is needed for Eye and Pen to communicate
with your tablet's driver.

Usually, this file is installed when you install the tablet's software provided by its
manufacturer. When in doubt, reinstall the driver.

I move the pen on the tablet (Device Test/Tablet/Visual menus), but
nothing happens...

Check if the pen you are using is compatible with the tablet. For example, Wacom
Intuos2 pencils are not compatible with other tablets from the same manufacturer.
Also check if the tablet's driver is correctly installed and configured. Check if you have
selected the tablet you actually want to use (File/Configuration/Acquisition/Tablet
menu)

When I click on the ?/Manual menu nothing is displayed

Either the EPManuel_EN.pdf file is not in the Documents subdirectory of Eye and
Pen, or you do not own the software required to read this document (Adobe
Reader®), which you can download for free from the Website
http://www.adobe.fr/products/acrobat/)

XI1l. ERROR MESSAGES

XI1.1. Eye and Pen

General

<filename>: analysis data not found
Does the analysis file still exist in the same directory?

Save failed for <filename>
Is there enough memory left? Does the same filename exist in this directory with a
"read-only" attribute?

<filename>: failed to write
Idem as above

<filename>: data not found
One of the two analysis files is missing (TWK or EWK).

not enough video memory
The video card does not have enough video memory capacity to handle the display
with the width and height you asked for.
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configuration

Configuration file not found: <filename>
The configuration file declared in Eye and Pen is missing
The program must abort because of a missing File.
A file required by Eye and Pen is not foundt. Check your installation
Invalid picture file
The selected picture could not be read by Eye and Pen.
Recording devices already in use
You are attempting to use the tablet when it is already being used.

Save failed for <filename>

Either the file is in "read-only" format or your disk is full.
Incorrect numeric value! (e.g. 4,7)

You typed something that is not a valid numerical value.
Incorrect values in <configuration filename>

Some mandatory parameters of the configuration file either do not exist or their value
is not a number.

Script

Cannot load <picture filename>
A picture could not be loaded. Either the name is incorrect (the file cannot be found

where it is supposed to be) or there is not enough video memory available for a picture
of this size.

Error line <number> in script <script filename>
The script contains a mistake. The line number reported does not include empty or
comment lines.

Duplicate Label: "<label>"
You have created the same label twice, which is not allowed in a script.

Unknown command: ‘‘<command>'"
This command is not known to Eye and Pen. See the command list (maybe a
misspelling?).

Error in file list <list name>
A picture mentioned in the picture list cannot be found.

No Wintab32 tablet driver available. Abort recording.

Eye and Pen could not find the tablet driver (see IX. Troubleshooting).
No tablet connected. Abort recording.

A tablet is required...

Label not found: "<label>"
A command refers to a label which does not exist in the script.

Cannot find <directory or fFile>

The script mentions a directory or a file that Eye and Pen cannot find. Typo?
Failed to create folder

The NetSync client couldn’t create the sub-folder for the acquisition data: is the

support full or write locked ?
This message also exists for the Master host.

Eye and Pen 2 - User manual 205



Authentication failed
The connection between the Master and the NetSync client failed: the client is not
recognized as valid.

No audio device detected
Is your PC equipped with a sound card or onboard sound chip? Is it properly installed
and configured in Windows?

Failed to handle audio mixer
Eye and Pen cannot communicate with the audio device management system.

Audio mixer open failed
Ditto.

No MCI device opened
Probably two successive PlaySound commands. The system needs a little time to
close the audio device before being able to re-open it with another file. Instead of
several successive audio files, it is advisable to create a single file containing all these
successive samples (e.g. create a dictated number series).

Evelink

Eyelink connection lost
A communication breakdown has occurred. Check the Ethernet link.

Can"t unload Eyelink library
When closing communication with the eye tracker, Eye and Pen unloads a specific
Eyelink library. To avoid problems, it is best to restart your computer.

Failed to close EyelLink connection
Eye and Pen could not politely close its conversation with the eye tracker.

ERROR: Start recording failed!
Eyelink failed to start the data recording and data transmission to Eye and Pen.

ERROR: Eyelink is not connected!
Check connections and the eye tracker network configuration in Windows.

ERROR: No link data samples received!
A communication problem with the eye tracker. Check the configuration on the
Eyelink host. Has the recording mode been engaged?

EYELINK_EXPTKIT20.DLL not loaded
The interface library for the eye tracker could not be loaded.

EYELINK _EXPTKIT20.DLL: function "<something>" not supported
Eye and Pen requested a function that is not supported by the eye tracker interface
library. Have you installed the latest Eyelink library version?

FATAL: Eyelink "open connection™ failed.
Eye and Pen cannot start to "speak” with the eye tracker. Possibly a library version
problem.

Cannot get window to calibrate
Probably a system overload problem. It is safe to restart your computer.

Cannot know which eye is used
Eyelink has returned an incorrect item of information.
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EvePuter & ASL 504

Failed to get state: <COM port>
Eye and Pen cannot check the state of the <COM port> serial port through which it is
supposed to communicate with the eye tracker. It is safe to restart your computer.

Failed to get timeouts for <COM port>
Eye and Pen could not read the timeouts values for the serial port. It is safe to restart
your computer.

Failed to set <COM port>
Eye and Pen could not set the parameters for the <COMport> serial port. It is safe to
restart your computer.

Failed to set timeouts for <COM port>
Eye and Pen could not set the timeouts values for the serial port.

Failed to get sampling rate
Eye and Pen should read the Eyeputer sampling rate (60, 240 or 480 Hz) before
launching the acquisition, because the data format is different for each value.

Opening port failed: <COM port>
Eye and Pen could not open the serial port to communicate with the eye tracker. It is
safe to restart your computer.

Failed to close <COM port>
Eye and Pen couldn't close the serial port communication channel. If you need to re-
launch an acquisition, restart the computer beforehand.

No data on <COM port>
Eye and Pen does not receive data from the eye tracker via the serial port. Check the
serial connection and the eye tracker configuration on its host system.

Edition

Only numbers allowed (range separator ".." or ",™)
You typed a forbidden character in the list of codes.

Dongle (Complete code list in Appendix X1.2. SafeNet Sentinel).

Interface not found (UX32W.DLL)
The dongle interface library (UX32W.DLL) file is missing. It must be located in the
Eye and Pen program directory.

Initialize failed
The activation of the dongle management system failed.

Release License failed
A problem occurred when “closing" the dongle.

SetContactServer failed
A major problem with the dongle management system initialization.
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Code

OCoO~NOOUTAWNPE

XI11.2. « SafeNet Sentinel ».

Message

INVALID FUNCTION CODE
INVALID PACKET

UNIT NOT FOUND

ACCESS DENIED

INVALID MEMORY ADDRESS
INVALID ACCESS CODE
PORT 1S BUSY

WRITE NOT READY

NO PORT FOUND

ALREADY ZERO

DRIVER OPEN ERROR
DRIVER NOT INSTALLED
10 COMMUNICATIONS ERROR
PACKET TOO SMALL
INVALID PARAMETER

MEM ACCESS ERROR
VERSION NOT SUPPORTED
0S NOT SUPPORTED
QUERY TOO LONG
INVALID COMMAND

MEM ALIGNMENT ERROR
DRIVER 1S BUSY

PORT ALLOCATION FAILURE
PORT RELEASE FAILURE
ACQUIRE PORT TIMEOUT
SIGNAL NOT SUPPORTED
UNKNOWN MACHINE

SYS API ERROR

UNIT IS BUSY

INVALID PORT TYPE
INVALID MACH TYPE
INVALID IRQ MASK
INVALID CONT METHOD

Code

51
52
53
54
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
101
102
103
104
105
106

Message

INVALID PORT FLAGS
INVALID LOG PORT CFG
INVALID OS TYPE
INVALID LOG PORT NUM
INVALID ROUTER FLGS
INIT NOT CALLED

DRVR TYPE NOT SUPPORTED
FAIL ON DRIVER COMM
SERVER PROBABLY NOT UP
UNKNOWN HOST

SENDTO FAILED

SOCKET CREATION FAILED
NORESOURCES

BROADCAST NOT SUPPORTED
BAD SERVER MESSAGE

NO SERVER RUNNING

NO NETWORK

NO SERVER RESPONSE

NO LICENSE AVAILABLE
INVALID LICENSE
INVALID OPERATION
BUFFER TOO SMALL
INTERNAL ERROR

PACKET ALREADY INITIALIZED

PROTOCOL NOT INSTALLED
NO LEASE FEATURE

LEASE EXPIRED

COUNTER LIMIT REACHED
NO DIGITAL SIGNATURE
SYS FILE CORRUPTED
STRING BUFFER TOO LONG
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X111. WINTAB32-COMPLIANT HARDWARE MANUFACTURERS

Wintab32 is an industrial standard intended to ensure straightforward communication
between computers and digitizing tools, such as tablets. This list is not exhaustive.

Company

ACECAD Enterprise Co. Ltd.

Aiptek Inc.
ALTEK Corp

Aristo Graphic Systeme GmbH & Co. KG
Communications Intelligence Corp.

Graphtec Corp.

GTCO Calcomp Corp.
1Q Automation

Hitachi Digital Graphics
KYE Systems Corp.
Mutoh America, Inc.
NEC Corp.

Numonics Corp.,

Oce Graphics SA.
Pinnacle Technologies
Seiko Instruments Inc.,
Sony Corp.

Topaz Systems Inc.
Twinhead Corp.
WACOM Corp.

Web site

http://www.acecad.com.tw

http://www.aiptek.com.tw

http://www.altek.com

http://www.aristo.de

http://www.cic.com/

http://www.graphteccorp.com

http://www.gtcocalcomp.com
http://www.ig-automation.de/
http://www.hitachi-soft.com/icg/products

http://www.geniusnetusa.com/
http://www.mutoh.be/
http://www.nec.com/

http://www.numonics.com

http://www.oce.com

http://www.pinnacle.com.ph/
http://www.sii.co.jp/corp/eg/index.html

http://www.sony.net/

http://www.topazsystems.com/
http://www.twinhead.com/

http://www.wacom.com
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