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Chapter llintroduction

1.1  Congratulations

Gongratulations on your purchase of théewPoint EyeTrack®r It has been designed to be the
easiest to use, most reliable and best value eye tracker on the market. Because the solution is
primarily software, it has several advantages:

No expensive and cobersome hardware to configure and maintain.
Easy integration with other application programs.

Standard user interface panels.

B E @

Upgrades are trivial to install and relatively inexpensive.

O

Performance will increase when the computer is upgraded.
It provides:
A comprehensive solution for eye tracking research.

An embeddable eye tracking solution fad3®arty products anand user custom
applications.

TheViewPoint EyeTrack®Bwas originally developed in 1995 for the Apple Macintosh platform.
It has now been ported to the Microsoft Windows platformwhisour intention tokeepboth
versions essentially identical. Howevedisproportionate customer demand for the PC version and
product development cycles mean that new features will sometimes appe®&ne platform before
appearing on the other. Please visit our web site regularly for further hardware and software
developments ad platform specific variations.

1.2  Custom Software & Hardware Development

Special software and hardware development fortigalar laboratories or organizations may
be performed under individual consulting agreementiewPoint EyeTrackeri®easily customized as
an embedded eye tracking solution for OEMs. We also help OEMs to interfadethigoint
EyeTracker @ith their equipment by providing custom camera and optical solutions.

Please email inquiries téliewPoint_Info@ArringtonResearch.com

1.3 User Feedback

Suggestions for improvements to this manual or to YhewPoint EyeTrackers®ftware are
always welcome andppreciated Please email comments to:
ViewPoint_Info@ArringtonResearch.com

1.4 License Information and Conditions of Use

'aS 2F GKS a2F0¢FNB O2yaidaddziSa O2yaSyd G2 GK
217 The contents of this user guide and any other documentation provided with/ignePoint
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EyeTracker @ for the use of registerediewPoint EyeTrack@users only. No part of this or other
ViewPoint Eyeacker®documentation or Software Developer Kit (SDK) information may be
distributed or shared with others, without prior written permission from Arrington Research, Inc.

1.5 High-Risk Activities Warning

Every effort has been made to provide a Huge produd. Nevertheless, this software is not
intended for use in the operation of nuclear facilities, aircraft navigation or communications systems,
or air traffic control, or medical treatment and diagnosis, or for any other use where the failure of the
softwarecould lead to death, personal injury, damage to property or environmental damage.

1.6  Special Thanks

The initial stages of théiewPoint EyeTrack@project were greatly facilitated by the
generosity of Professor Richard Held, M.I.T., Dr. Yasuo Nagaikda, Bniversity; many thanks and
deep gratitude is given to them.

1.7 How to Use this User Guide
New users should study Chapters 2, 3 and 4 to get started:

Chapter2: Overview ofViewPointDescribes the theory and provides an overview of the
design of theViewPoint EyeTrack®®

Chapter4 Installation and Setumf the video capture hardware and driver installation process
and ViewPoint EyeTracker ® software installation.

Chapter 5 Quick Start Sectior brief tutorial designed to help new users start recording eye
movements very quickly and easily.

Chapter 17s the most comprehensive reference section for all aspects of the eye tracker and
should be referred to ofterlt contains every feature and contraVailable, including those not
described elsewhere.

The remaining chapters each deal with a different task or set of tasks that the user will want to
perform and provide some helpful background to eye tracking.
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Use menu itemHelp > Documentation ... to quickly access the Documentation folder.
Type fonts are used with the following meanings:

Type Font Example Meaning
Eye tracking has many applications. Normal text
stimulusWindowDimensions Program variableCLlor SDkcode
Load PICT image GUI controlsMenu ltens, Buttons, Siders.
Video window Program Window
Figure 2 Link to section, figure or table

1.8 Info Window

Thelnfo window can be displayed using menu itétalp > Info. This provides system
information, a list of keyboard shortcut keys, display devitetViewPointhas detected, calibration
mapping precision information, etc.

1.9 Support

For support questions send email ¥iewPoint_Support@ArringtonResearch.com

1.10 Citing ViewPoint
Please use the folleing format when citing th&iewPoint EyeTracker ®

ViewPoint EyeTrack@by Arrington Research, Inc.

Note thatViewPointis one word with only the letters V and P capitalized, and EyaTracker
is also one word, with only the letters E and T capitalitad.a registered trademark and should be
followed by a capital R within a circle, ®, or if not available, a capital R within parenthesies, (R).

Pleasaalso include the web site addressww.ArringtonResearch.coywhere
ArringtonResearch is one word. Correct capitalization is not required for the web link to work
properly, however using only a capital A and a capital R is the preferred fatih makes the link
more readable.

We love to hear about your research, published or not, please let us know what you are
working on!
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Chapter 20verview of ViewPoint

2.1  General Description

TheViewPoint EyeTrackerpgovides a complete eye movement evaluation enmireent
including integrated stimulus presentation, simultaneous eye movement and pupil diameter
Y2YAG2NRAY3IZ FYyR | {2F06F NBE 5S@OSt2LISNNRa YAl 6{5Y(
incorporates several methodsom which theuser can select to ophize the system for a particular
application. It provides several methods of mapping position signals extracted from the segmented
videoimageiiEy e Sp ®@ @ BRAY I 1S4 (2 GKS LIGMIzeGplalcyeEQa L2 A
coordinates.

We have included a digambelowshowing the anatomy of the eye to help with understanding
some of the terms used in this user guideeFigure 1

This diagram has been included wittattks tothe National Eye Institute, National Institutes of
Health (NEIThe NEI website includes a valuable resource of photographs and images.

Conjunctiva

Optic
Nerve

Pupil

i

Retina \/

Cornea —
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Figure 2Shows how theviewPoint EyeTracker ® works in a typical head fixed configuration.
The numbers in this section refer to the item or block numbers in the figure.

The infrared light source (ite 1.) serves to both illuminate the eye (iten) and also to
provide a specular reflection from the surface of the eye, i.e., from the smooth cornea. In dark pupil
mode, the pupil acts as an infrared sink that appears as a black holEiggee3. In bright pupil
Y2RS: (GKS GaNBR S&8S¢ STFSOG OFdzaSa GKS Lzt G2 |
camera and illuminator configuration is required foight pupil operation.)

The video signal from the came(iiem 3.) is digitized by the video capture device (itdinto
a form that can be understood by a computer. The computer takes the digitized image and applies
image segmentation algorithms (itef) to locate the areas of pupil and the bright corneal reflection
(glint). Additional image processing (ité8) locates the centers of these areas and also calculates the
difference vector between the center locations. A mapping function (iféntransfams the eye
position signals (iter) inEyeSpac® 2 2 NRA Y I (i S& GazeSpadédrdidatz @S®)i Q a
Next, the program tests to determine whether the gaze point is inside of any of the region of interest
(ROI) that the user has defined.

The calibration system (iteit2.) can be used to present calibration stimuli via (itk@x) to the
user and to measure the eye position signals (igjrfor each of the stimulus points. These data are
then used by (itemi2.) to compute an optimal mappirfgnction for mapping to position of gaze in
GazeSpace (itemn).
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Figure 2. Schematic of théiewPoint EyeTracker® System(head fixed)
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2.2 Infrared Light

The value of using infrared light is illustratedriqure 3The left side of the figure shows an
image in normal light; in this subject the pupil of the eye is almost impossible to discriminate from
the dark iris. The right side of the figure showsraage of the same eye, but viewed with an infrared
sensitive camera under infrared lighting conditions; the pupil is easily discriminated. Note that in
each case the subject is wearing a contact lens.

Figure 3. Infrared light allows for pupil discrimination

There should always be the utmost concern for the safety of the subject. The issue of safe
limits of infrared(IR) irradiance is frequently discussed.

10 mW / cm sq is probably the safe maximum figure for corneal exposure over a prolonged
period (Clarksn, T.G. 1989, Safety aspects in the use of infrared detection systems, I. J. Electronics,
66, 6, 92934).

The infrared corneal dose rate experienced out of doors in daylight is of the ordef &¥10
cm?. Safe chronic ocular exposure values partidyltar the IRA, probably are of the order of FOV/
cm% o05d1 @ {fAySe 3 . d/ d CNBIFIAASNE ! LI ASR hLIGAOA

ISO/DIS 10342 (page 7) gives maximum recommended fundus irradiance for use in Ophthalmic
Instruments of 120 mW / sq cm but this is folostiterm exposure.

All IRilluminator and cameraystems provided by Arrington Research, Inc. are designed to be
well within safe limits of exposure.

2.3  Mapping to Gaze Point

It is often necessary to determine where a person is looking, that is, to deterthegaze
point, also called th@oint of regard This task is performed by using a mathematical functiomap
the eye position signal in theyeSpaceoordinates of the video image to the gaze point in the
GazeSpaceoordinates of the visual stimulus. There are many algorithms that can be used to
perform such a mapping and many of them are company proprietary. By far, the best algorithms are
non-linear. This is because the eye movements are rotational, i.e., thelataorsof the eye position
aAdylrt GKIFIG Aa LW NByd G2 GKS OFYSNY Aa | GNRX3:z
Moreover, the camera angle may provide an oblique line of sigietvPoint EyeTrackeregnploys
one of the most powerful and robust rtteods available.
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2.4 Interfaces

There are many ways to interface to thi@wPoint EyeTracker ® for data synchronization,
communication and control:

Graphical User Interface (GUI)
Command Line Interface (CLI)
Software Developers Kit (SDK)
ViewPointClient"

Third Party Interfaces

2.4.1 Graphical User Interface (GUI)

The most common controls are exposed as buttons, sliders, menu itenRlease be aware that
these are only a subset of the complete set of features available.

2.4.2 Command Line Interface (CLI)

TheViewPoint EyeTrack@ provides &ommand Line Interfad€LI) that allows users to control
almost very aspect of the prografhis consists of a set bfstructionsand theCommand Line Parser
(CLP) that interprets the instructions. Each Instruction begins wiibyd ermand may be followed by
one or moreArguments Command lines may contain successive instructions separated by
semicolons and grouped by braces.

The following is a list of Chperatorsand their definition. Operators follow a strict precedence
which defines the evaluation order of expressions containing these operators.

Operator Description Usage

EOL End of line (OS specific) Command terminator
doublequote character. Open and close aring argument.

I Double forwardslash Comment identifier.

{} Open and Close braces Begin and End (deferred) execution block
semicolon Command separator

e Space, Tab, Comma Argument delimiters
colon target specifier, lefto-righ associativity,

(no white spaces before the colon)
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2.4.3 Example of a command line:

EyeA: autothreshold ; fkey_cmd 5 { settingsFile_Load fAkey 5 .txto

The above line first starts the autothreshold procassning for EyeA, then assigns the
expression within braces to key F5. The expression consists of two instructions that are only
evaluated when the F5 key is pressed, that is, their evaluation is deffered.

9 Stringsare defined by enclosing a set of chaexstwithin quotesi x b A string must
start with a quote character and end with a quote character. An error will be generated if
the CLI finds an unmatched quote. Quoted strings have highest precedence, meaning
that all text, including operators, insidbe quoted string will be shielded from
evaluation.

1 Commentsare text that is not evaluated; they are identified bg@nment identifier
typically two forward slasheg (). A comment identifier tells the CLP that everything
following on that line is to be ignored. Comment identifiers can appear anywhere on the
line. Note that quotes have precedence, so double slashes inside a quoted strimot will
be interpreted as as eomment identifiers.

9 Bracesprovide grouping of a sequence of commands, as shown in the above example
where the group of instructions is assigned to an fkey. This is typically done when
execution of the group deferred. Braces can be nested. An error wgiéberated if the
CLP finds unmatched braces.

1 Thecolonis used as part of a target specifier. For example, when an instruction could be
applied to one or both of eyes, it is used to specify which eye, for example:
EyeA:autothreshold . White spaces are natllowed before the colon.

1 Delimitersseparate command arguments. They include white spaces (d@acand tab
characters) and commas.

1 Semicolongan be used to separate multiple commands on a single line.

2.4.4 Important CLI Changes from Previous Versions

There are several important and significant changes from previous ves$iah may require
settingsFiles to be modified.

1. Stringgmust be delimited by both a beginning and an ending quote. Previously, some
commands allowed only a beginning quote.

Only real texsstrings such as file names should be put in quotes. Previously, deferred command
strings were put in quotes.

Deferred commands and command sequences should be put inside matching braces.

Braces may be nested.

Commands separated by semicolons are alwagduated in leftto-right order.

Prefix eye target notation (e.g.: EyeB:autothreshold) is the only specification recognized.
Previously, someammmands allowed eye target specifictaion as an optional first argument.

N

ook w
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2.4.5 Arguments

Some commands take argument&lid arguments include:
i Boolean: can be one of the fO||OWIng/es no, true, false, on, off, 1, 0, toggle
1 Integer: must be numeric digits, can include{ }t e.g.:- 254. Note that the negatlve sign
can also be used to specify the direction of chaogd TL lines, s@ indicates a voltage
fall on channel 0 and +0 indicates a voltage rise on channel 0.
1 Float: must be numeric digits, can include {.4; e.g.0.75
1 String: a set of printable ASCII characters inside quotes; &gt/ that},the :o ther"

2.4.6 Asynchronous Operations

Note that some instructions (e.g. autothreshold, autocalibrate) start asynchronous operations
and return before the operation has completed. Incorrect assumptions about sequential execution of
instructions may lead to error$t are difficult to debug.

2.4.7 Error detection and reporting

Errors are only detected and reported at the time of evaluation. There is no detection of invalid
commands at the time of deferred command assignment; e.g.: when an fkey_cmd is assigned.

File name eguments are entered as strings. The validity of file names and folder paths is tested
only when the file name is used.

Command arguments should not be in braces unless they are deferred commands. For example,
fkey_cmd 5 { settingsFile_Load "my file .txt" } is valid, but
penColor {0 0 255} is invalid.

2.4.8 Parameters and Arguments

The termsparmeter and argument are typically used interchangably in everyday language.
Technically, the parmeters is the variables used when defining a commangeggor redval

greenval blueval , while arguments are the specific values passed when calling the command, e.qg.:
penColor 0 0 120

2.4.9 Known Problems and Issues

Both:snap&inc  does not currently work as expected, rather relies on modal settings.

EyeB:Pencolor does notcurrently work as expected, rather defaults to EyeA, can also use
PenColorB

These CLI strings may also be associated Wity for thedza Scddvenience and also with TTL
inputs. Every graphical user interface (GUI) selection and adjustment that #remekes in
ViewPoint(e.g., menu item selection, radio button selection, slider value) can be saved in a Settings
file, so that they can be loaded again next time the program isTha.control values are stored as
single line ASCII commands in the fafa keyword and parameter$/hen a Settings file is loaded,
each line in the file is sent to théiewPointcommand line interface (CLI).

These command strings can also be sentimvPointfrom other programs whil&/iewPointis
running, which meanstha dzi a A RS> & f | & SHd¥ Raimpletel SdHBcH dfl dheveidPoidtl
EyeTrackér These command strings can be sent via the software developers kit (SDK) function
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+t - Y{SYR/ 2YYlIYyRo&aaz2yYS O2YYlIYyR &ad0dNRYy3I&E&€0I ¢KAa Ol
machine or from programs running on remote computers via an i8@mputer Link.
There are more CLI s than there are GUI control§éwPoint For example there are commands
to allow fine control olViewPointoperations and behavior. There are also commands for all the GUI
controls, for example, to adjust the amount of data smoothing, to display / hide various pen plots,
freeze / unfreeze the eye camera video. There are commands to open, pause, resumegsad cl
ViewPointdata files. There are commands to insert remote synchronization data intgigwePoint
data files. If there is an action that you need to perform but cannot find a GUI control for it, refer to
the Chapter 1¥iewPoint Interface: GUI, SDK] Blsee if a Cldxisits.

2.4.10 Software$ AOAT 1 PAOSO +EO j3%$+Q

ViewPointa 2 Fli g NB Ay Of dzZRSa | L2 6 SNF dzf Zeardldss | NBE RS¢
interfacingwith ViewPointin reaktime, givingreaktime access to aliewPointdata. It provides for
OFt AN GA2Y &0 AdX ddkadA oMY RRKIS d2aN3 NILKES adddEsyRdn® & I LILX A O
Stimulus and GazeSpace windowkowingcomplete external control of th&iewPoint EyeTracker ©,
The SDK interface is based on shared memory in a dydskidrary (DLL)'he SDks event /
message driven so there is no CPU load from polling and provides microsecond latency.

2.4.11 ViewPoint Client™

ViewPoinClienta is a program tharuns on a remote computer antbmmunicates withthe
ViewPointEyeTrackelt interfacesto a copy of he dll and exchangegata just likeViewPointdoes,
but typically takes less than ompercent of CPU resources. Thismeansthak S al YS af | @ SNBR
applications can be @sl on a remote computer just &asily as on the same comput&fiewPoint
includes an thernet server the ViewPoinClientestablishes an Ethernet link with this server.
ViewPoinClienta for PC and MAC OSX is included free withviesvPoint.

There are three auxiliary programs to help take carmtr-computer communication:

ViewPoint Program Function
+ASgt 2Ay G/ t Ethernet communication between two windows computeGhapterl4

+ASgt 2Ay G/ t Ethernet communication between a windows PC running\tfevPoint
EyeTrackef. and a MACChapter16
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2.5 Interfaces to Third Party Products z Integrity Suite ™

L y S Jd\ePsiiité of interfacesetween theViewPoint EyeTrack&and 3rd party applications,
which is provided byArrington Research, Into ensure a professional quality, uniform, complete, and
thorough interfaceto the favorite products of eye tracker usefidese provide access data,
complete eye tracker control, and data integration and synchronizagithim realtime. Integrityis
included free withvViewPoint

Interfaces include:
ViewPoint EyeTracker® toolbox for MATLAB®

EBasic interface for E-Prime®
LabView

Python

Presentation ®

(O ONONONO)]

2.6 Others

Many third party applications provide the means to load our DLL into their program which means
that a user can call ViewPoint SDK functions from within that applicafleese includ&ATLAB®,
LabView and Python.

2.7  Sample Interface Applications

Run the sampléayeredapplications to demonstrate communication withiewPointeither
directly via the DL on the same machine, or indirectly via the DLLoaedof the auxiliary programs
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running on a second machin8imply, copy the sample interface applications from folEaraApps
to the folder containingRemoteLinland the dllon the second machin&.hese may include:

9 DataMarker.exe ¢ Allows easy manual insertion of data file marker characters
into an openViewPointdata file.

1 VPX_MFC_Demo.exe ¢ AllData File group controls will work from the remote
machine. Also, StogiewPointbutton will work, butit is impossible to launch the
ViewPoint EyeTrackezmotely, sinceRemoteLinknust already be connected to
that application (rather than to the local DLL).

T VPX_Win32_Demo. exe ¢ All other controls that send one command at a time
will work from the remotamachine, except for the launch commands, as discussed
above.We are working on resolving this problem.

1 VPXBasic Demo.exe- opens, pauses, resumes and closes data files, displays
streaming x and y position data andalscludes a means to send CLI comdsan

2.8 About Writing Layered Applications

Layered applications communicate seamlessly with\levPoint EyeTrackeia the
VPX_InterApp.dll nexus.Separate documentation and examples are provided in the folder
ViewPoint/SDK. ViewPointusers are encouraged to write and share their own layered applications
with the user communityWe will be more than happy to help
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Chapter 3QuickStart Guide

It is essential thayou read this guide before attentipg to collect any data usingpurViewPointEyeTracker Using the incorrect calibration procedure will
give you unusable data.

=
(O]
e
(7]
>
n

SceneCamera Systems Head Fixed Systems :

y y Head Mounted Display (HMD Systems

c The SceneCamera option allows ViewPoint EyeTrackars to The ViewPoint EyeTracker head fixed systems are perfec Calibration is performed with respect tbe HMD display.
9 track gaze position on a real world scene videblo head tracker is visual psychophysics, EEG studies etc. that require a stable vie
"5_ required to obtain eye position as the calibration is with respect to 1 position or restriction of head movement. Calibration is perform
‘T scene camera which moves with the sulbjec with respect to a omputer screen or projector display. The subject is free to move around.
&)
m . . . o . . )
O The subject is free to move around. CKS 3d©5280G04a KSFR vdmia N
() duration of calibration and data collection.

Procedures forthe close focus camera setup or de
mounted camera syste@are the same

‘O Calibration is performed relative to the pixels of the CC
= . ..
rray, NOT the im ntent. This is anal . I i I

E a ‘."‘y' .O t e. age content S 1S ana OQOU§ to Automatic onscreen calibration. Automatic onscreen calibration.
o calibrating relative to the CRsEreen andNOT the image
'C—_G displayed on it. Refer to section 4.4.1 in the User Guide Refer to section 4.4.1n the User Guide
O o .

Use the RéPresent feature to individually calibrate to the scel

image.
Refer to section 4.4.2 in the User Guide

— AVI 2.0 movie output from the scene camera showing position ¢ ASCII format files showing position of gaze relative to the ASCII format files showing position of gaze relative to the HM
a gaze painted on it. Corresponding ASCII data file. screen calibrated over. screen.
e
e

It is extremely important that you read this user guide and understand it. Initially Chapteré49 10 and 11 will get you started. Do not wait for your
subjects to be ready. Calibrate and collect data on yourself first. Always collect and analyze pilot data before runexgeyouents so that you
understand exactly what you are getting.
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Chapter 4Installation and Setup PG60

This chapter describes the procedure for the video capture hardware and driver installation
process an&iewPoint EyeTracker © software installation.

IMPORTANT: The display must be set to True Color (32 bit).

4.1  Computer System Requirements

This is thenstallation guideor ViewPoint PC6that runs on the Windows XNjstaand
Windows 7operating systems. As of version 2,8xe no longer officially sygort Windows NT,
Windows 98 Windows ME or Windows 2000Windows 2000 may work if the latest service packs are
loaded, however we do not support this.

We do not currently support 64 BIT operating systems.

* DELL computers models Optiplex and Dimensiomatefficially supported, because
historically the system BIOS in these models did not release the IRQ necessarytioreealeo
capture. Some newer versions of these DELL models reportedlytcdoffier from this problem,
however we currently have ncear specification for distinguishing between the versions. Other DELL
models do not have this problem.

4.2  Video Requirements

ViewPoint EyeTracker ® systemsncludea video camera and video capture device that
provides 60 Hz eye movement monitoring. This is a closed system between the NTSC video camera
and the NTSC video capture device so it can be used in countries that have PAL or other video
standard without problen.

TheViewPoint EyeTracker ® PC 60version requires the special high performance PCI video
capture board supplied b&rrington Researchit will not work with other video capture devices.

4.3  Using with Third Party Video Input Equipment

Video input may now include the PAL and SECAM standards, as well as the previously
supported NTSC standaffib change the video input type for the EyeCartiee,user should usthe
monitor icon on the EyeCamera windowideo Standard > * to select the standard that
corresponds to the type of video cangwvideocassette recorder (VCR), etc., that is used.

The selected video standard is stored in the preferences file and will be used as the default
whenViewPointis next run.

The SceneCamera video standard (signaiddsied) can now be changed usithg following
command:

scene_videoStandard <imat>
where <format> is one of:NTSC, PAL, SECAM

The default setting is NTSC and this should not be modified unless third péaigo equipment is
used that specifies a different video standard.
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4.4  PCI Video Capture Card and Driver Installation

Important: If you have had another BT848 video capture device previously installed, you must
FIRST remove all of the video capture software and drivers from your computer. SECOND, after the
driver software has been removed, physically remove the old video capture deviomfyour computer
before proceeding with the new frame grabber installation.

Installing the New Frame Grabber
1. Turn off the computer, and then disconnect the power cable.
2. Remove the cover panel from your computer. If necessary, consult your computer
systemmanual for instructions.

3. Remember to discharge your body's static electricity by touching the metal area of the
computer chassis.

4. Select an empty PCI slot and remove the slot cover.

5. Place the card into the slot, paying particular attention that theddarinserted correctly.

6. Screw the card into place.

7. Replace the cover panel.

8. Reconnect the power cable and turn on the computer.

Installing the New Driver

Important: Disconnect from the any network or internet prior to installing the drivers.

WINDOWSXP ONLY
1. Insert theViewPoint EyeTracke@ROM into your CIROM drive.

2.LF GKS 2AyR2¢64a aC2dzyR bSé |1 I NRglINB 2AT I NRE
2AyR2g4a ! LIRFEGS (G2 aSFNDK F2NJ 6KS RNAGSNAER a

3. {StSOGlwEyHALFIAI NB [ dziz2YlFIiAOLtteéd FyR abSE
4. ' G GKS ySEG RAIFf23dz2S 02EX $AGK GKS (2L tAYy
5 14 GKS ay2d RAIAGIEtE aA3aySRe gl NyAy3a asSts
6. Select Finish

NOTE: you will have to repeat the above steps for each ingouihave a binocular or scene

camera version of the eye tracker.

Other WINDOWS Operating Systems

1. LT GKS dzLRIFGS RSOAOS RNAOGSNI gAT I NR adl NGaxz

2. Insert theViewPoint EyeTrackefROM into your CIROM drive.

3. Click Start.

4. Click Run.

5. Type thefollowing: Fidrivenlcl_2Aenglishdiskd setup.exe (If F is not the device letter of
your CBROM drive, substitute with the correct drive letter).

Click OK.

Follow the onscreen instructions to complete installation.

8. Restart yar computer when instructe to.

No
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Note Wi t h Wi ndows XP it may be necessary to
the installation.

Note 2:For the binocular option and scene camera options it will be necessary to run through the
driver install routine for each input. You will be prompted to do this.

Note 3:The video cable must be connected to the composite input number 1 of #e frame grabb
for monocular ViewPoint. Refer to Figure 4

Note 4: The video cable must be connected to the composite input numbers 1 and 2 of the frame
grabber for binocular ViewPoint. Refer to Figure 4

Note 5:If a driver installation problem occurs, pleaseleeed¢hmanager under sound, video
and games controllédsvices that are not correctly installed will usually have an exclamation mark
nexttotheh.f you see any video inputs marked as 0

TheViewPoint EgTracker & delivered with one of the following PCI cards, depending upon
the product that was ordered. The video channels are statically set as follows:

Monocular Binocular 8 Scene

Hot Used

Hot Used

XX YIo

Input S-VHS
- Hot Used
. Scene
@ Composite 2
Hot Used
Eye B
@ Composite 1
Eye A
Y Eye A

Various cable options are available, but in general we try to adieettee following color
codes:

Yellow -------------mmo- Eye ACamera
Red® Eye_BCamera
White O ----------------- SceneCamera
Blackg Power(12 VDC, center positive)
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4.5 ViewPoint EyeTracker® Software Installation

Copy theViewPointfolder from the CDROM to the hard drive of your computer. This folder is
illustrated inFigure 6 This directory structure must be maintained for proper functiorifighe
software. TViewPoint EyeTracken@ll not run without the VPX_InterApp.difile. Please do not
make illegal copies. You may start the program immediately by double clicking the icon of the
ViewPoint.exeapplication program.

Notes:
1. if you purclased a P&0 system then click on the ViewPointBCexe, USB 220 users
click on the Viewpoint USE20.exe and GigB0 users the Viewpoint Gigib.exe.
2. on Windows Vista you must run the application as an administrator to be able to use any
of the movie phying and recording features.

Figure 6. The ViewPoint EyeTraéT%léoIder

f=llE =)
K9\ [ 1 » viewpoint2850... » v | 43 || search o
File Edit View Tools Help
By Organize ~ EEEIViews b ‘Burn
Name Date modified  Type Size Tags
. Data . Documentation | ExtraApps
. Images . Interfaces .. Libs
. License . SDK | Settings
. Sounds %] cv100.dlI %] excorel00.dlI
DataAnalysis.exe |%| highguil00.dll "2 License Agreement .pdf
|%| msvep7l.dll |%| msver7l.dll || pleora.log
\%| PleoraAdapter.dll 5 ViewPoint GigE-60 .exe 5= ViewPoint PC-60 .exe
5 ViewPoint USB-220 .exe [27]VPX_CommandLinelnterface.exe %] VPX InterApp.dll
’ 24 items
25 items B Computer

4.6 ViewPoint License (.VPL) File

The video capture boardP Engine or USB caméaad optional hardware) contain serial
numbers that must match the one of the numbers encrypted into your ViewPoint Licafi2g file.
This.vplfile is located in the folder namddcensdolder inside theViewPointfolder. The.vpl file also
specifiesvhere any options have been enabled. The .VPL file is named in the fgouatlame.vpl.
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4.7 User Windows

When theViewPoint EyeTracker® program is started it displays several windows arranged as
shown below.

Figure 7. Startup arrangement of the user windows

Eile Windows Stimuli PenPlots Interface Binocular HeadTrack Help
7¥! EyeCamera 60FS ** FROZEN ** ﬁ [==7] [ %& status Window [S) = =] % Gazespace =
| CursorControl: OFF 00h 00m 0.000s

DLL sharing: 4
Link: Ethernet Server: 192.168.1.13, Port: 5000

00:00:02.26 : : Video thread 0 /1 for board 1
working.

& Controls (SIEE= & penpiot EIEI=]
EyeA | EyeB | Scene ” Criteria X Gaze Point
Display I Regions | 3D I Record I
Y Gaze Poirt
Smoothing Method: IExponentiaI Moving Av E]
Total Velocity
Smoothing Points: a4 =
Pupil Major-axis EEER
Saccade Velocity : 0.100 - bF———
Fixation Drift Allowed: ~ 0.030 '+———— Pupil Minor-axis __ [EEN
Fixation Time Criterion: 0.070 -l— Pugll Aspect (Biinks) [N
MouseClick DwellTime: 3.50 —— F—— |
Drift
Auto-Calibrate | Slip-Correction | -
Maximum Pupil Width: 0.75 —'1'—
inge —— = Events
Data Polnt £ 8w SRl 16 Minimum Pupil Width:  0.00 f————
Represent | Omit | Pupil Aspect Criterion:  0.05 - ————— ROl
Zoom: 100% _—J—. Re-center |
FPS
Advanced | Undo |

Note: The normal window layout requires a display at least 1024 x A6&xtended layout is also
provided for display screengith a resolution ofat least 1280 x 1024&¢lect menu itemWindows >
Arrange > Larger Layout

To set up for multiple monitors you will need to install a second display card into your compute|
consult the operating manual for your computer for configuration settings.
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4.8 Menu Navigation

TheViewPointmenu navigation system consists of various options, organized by function
presented in a dropdown menu bar at the top of teewPointapplication window.

Figure 8. TheViewPoint EyeTracker® Menu Navigation Bar

File Video Windows | Stimuli | PenPlots Interface Help Binocular

:@: EyeCamera 60FS ** FR View Source b [ontrols

Stimulus Window Properties b | v Auto Show upon Calibrate
Image Shape k| v Auto Hide after Calibrate

Background Color Stereo Display

Geometry Setup .. Mormal Adjustable Window

I g Custom 5tatic Position
@  Full 5creen Menitor 1 (Primary)
= Full S5creen Monitor 2
Menu Item Use this Menu to:
File > Open, pauseand close data files,

Save and load sesttings files,
Load Images and picture lists, and
Print windows

Windows > Open and close windows, specify window layout.

Stimuli > Specify the type of stimuli to be used,
Control the stimulus window settings, and
Specify the Geometry Grid settings

PenPlots > Hide or show PenPlots, and
Specify PenPlot window settings

Interface > Use the cursor control feature, and
Use the Ethernet server or serial port interface.

Binocular > Binocular EyeMovemergettings. Dimmed if Binocular Option nc
purchased.
Help > Access system configuration information,

View license Holder information,
Access thd®ocumentatiorfolder, and
Link to the Arrington Research, Inc. web site
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Window
EyeCamera
EyeSpace

EyeSpace

Controls:

Status
Stimulus:

Penplot

Arington Research

Function:
Displays the video image of the eye and image analysis graphics

Corresponds to the geometry of tlieyeCameramage. This window displays an
array of the relative locations of the pupil, glint, or difference vector, which wet
obtained during calibration. These provide information about calibration accur:
and allow rapid identification and correction of indival calibration errors by
allowing manual recalibration of individual points or the ability to omit problem
points. Refer taChapter 7

Miniature representation of the stimulus window to enable experiemener to
monitor eye movement during recording.

Allows the experimenter to adjust the imagealysis and gaamapping
parameter settings and to specify the feedback informatiobeadisplayed in both
the Stimuluswindow and theGazeSpace ¢ A Yy R2 ¢ ®
Eyetab: Eyelmagequality adjustments and tracking method specification.
Criteriatab: Specify smoothing and other criteria to apply to the data.
Displaytab: Specify information to beisplayed in theStimulusand GazeSpace
windows.Also to specify information to be displayed in recorded SceneMowvies
users with theSceneCamera option.

Regionstab: Setup regions of interest (ROIs) and calibration regions.
Scendab: Adjust brightness,antrast, hue, saturation etc. of scene image (scer
camera option only).

3D tab: only for 3DWorkSpace Option

Record tab: Quick and easy way to open, pause and close data files as well |
insert markers.

Gives details about processing performaacel measurements

(what the subject views) that is designed to be presented full screen, preferab
I aSO02yR Y2YAUl2N® | LRY 6KAOK Yl @& 6¢
of-gaze information and region of interest boxes. RefeCtmapter 10

Realtime plots of, for example: X and Y position of gaze, velocity, ocular torsic
pupil width, pupil aspect ratio etc. in real time. The us®y select which penPlot
to display using menu itefenPlot > *. The range of many of the penPlot displa;
can be adjusted by clicking the right mouse button in the PenPlot graph well.
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4.9 Criteria

ViewPointprovides several criteria for acceptingrejecting data. Using these wisely and
judiciously can substantially improve the performance in many situatibimsse can help tag messy
blink data so that it can be easily eliminated from pbst analysisThey can also improve retine
performance andelp protect equipment; for example if a galvanometer is connected to the eye
positions signals.

These criteria can be divied into two categories: Feature Criteria and Movement Criteria.

Feature Criteria Movement Criteria
1 Pupil minimum width 1 Drift
1 Pupil maximum width 1  Saccade velocity threshold
1 Pupil aspect ratio 1  Fixation minimum duration

The new user should be able to proceed through@heck Starsections in this manual without
needing to adjust these criteridlowever, it is important to understand them prior to undertaking
data collection.
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Chapter 5Quick Start Section

This chapter contains all of the information for a new user to get up and running with the
system quickly and easillyor simplicity it assumes use tftdark pupil only method, however for
normal subject testing the GlirRupil vector method may be more appropriaRefer toChapter 6

5.1 Camera Positioning

This setion describes correct camera positionifRefer to the correct set of instructions for
your system. The object in all cases is to obtain an image of the eye similar to that beleiglire 9

Figure 9. EyeCamera Window

rg"" EyeCamera 60FS ** FROZEN ** o || = || 22

5.1.1 QuickClampLipstick Style Camera Positioning
Instructions for proper positioning of tHepStick styl€amera & LED when using the
QuickClamp hardware.

1. Position the camera at 45 degrees below the lifisight of the subject (as they are
viewed from the side)approximately 4cm from the eye

2. Position the LED so that it appears at the 11 o'clock poditiothe right eye and 2
2Q0f 2071 T 2whéniloskig dt tBefcamerd &r$ Ssuch that thp surface of the
LED and the camera lens are along the same horizontal plameallows both the LED
and the camera to simultaneously be as high as possible, while still not occluding the
vision of the monitor.
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3. Move the camera mount sideways, suchttbi@de LED is centered along the optical axis of
the eye while the eye is looking in the center of the display. This will mean that the
camera is slightly off axis (as viewed from abolreither words, if the subject looks
straight down she should be loiblg at the LED, not at the camera lens. Movement
between the head and the EyeCamera must be minimized, which is the purpose of the
Arrington Research Precision Head Positiamercamera system.

5.1.2 EyeFrame Camera Positioning

1. Place the EyeFrame glasses o shibject

2. Use the collar clip to reduce cable weight and twisting.

3. Tightenthe strap to minimize movement on the head.

4. Adjust the position of the EyeCamera to obtain an image of the eye where the pupil is in
the center of the EyeCamera window when theject is looking straight aheaalhd the
eyeball fills the maximum possible area as shown in Figure 7.

5. Generally, the image of the eye should be such that the corners of the eye (the canthi)
are at the horizontal edges of the camera winddwe camera ray be closer in if the
gaze is not eccentric.

6. The lenses on the EyeFrame eye camera can often be rotated mabyaligching the
part of the lens extending from the housin@therwise use the two holes on the lens
front surface.

7. Defocus the camera so thtte corneal glint is spread to about the size of an eighth (or
more) that of the pupilBesides making the glint larger, defocusing also effectively lowers
the intensity of small bright extra reflections (by virtue of the point spread function).
Defocusilg may be achieved by rotating the camera lens or by adjusting the slide bar to
move the camera closer or farther from the eye.

5.1.3 Remote System Camera Positioning

As remote systems are sold to accommodate varying operating setups, exact positioning of the
camera and illuminator will also vary. Positibath the camera and illuminator to achieve a well
illuminated image of the eye that fills the whole EyeCamera window.

5.2  Locating the pupil z all systems

Thefollowing steps are applicable to all systems.

a. Adjust he camera so that the pupil is centered in thgeCameravindow as the subject
looks at the center of the display and the eyeball fills the maximum possible area as shown in
Figure 9

b. Defocus the camera so that the corneal glint is spread to about the size of an eighth (or
more) that of the pupilBesides making the glint larger, defocusing also effectively lowers the
intensity of small bright extra reflections (bytuie of the point spread functionpPefocusing
may be achieved by rotating the camera lens or by adjusting the slide bar to move the
camera closer or farther from the ey&enerally, the image of the eye should be such that
the corners of the eye (the cdmj are at the horizontal edges of the camera window.
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Note that when defocusing, it is preferable to move the focal plane farther away from the
camera, rather than closer to it, because the latter will sharply focus on any dirt or debris that is on
eyeglass lenses.

c. The LED may produce a doughnut shape of illuminatighat is the case, adjust the LED so
that the darker center of the doughnut is in the center of the camera image, this will put the
brighter ring around the edges near where the canthil dids are locatedlhis doughnut
may be more easily observed by placing the palm of the hand, or a piece of paper, at the
location of the eye and then moving the LED slightly.

ViewPoint systems are designed to produce a uniform diffuse IR illumiratidyou will not
see this effect.

d. If the video image is too dark or too bright you can adjust the contrast and brightness
settings by adjusting the brightness and contrast sliders orCivatrolswindow. When
adjusting the brightness and contrast controld/iewPoint the general goal is to increase
the range of gray levels as far as possible that is to DECREASE the contrast as much as
possible, while MAXIMIZING the blackness of the pupil and the whieri¢ke glint.
However, the glint should be the only spot that is saturated to maximum brightness.

e. Decrease the brightness until you obtain a pupil that is as black as possible and adjust the
contrast so that the glint, and only the glint, is of maximuirite.

5.2.1 Corrective Lenses ( Eye Glasses)

There are two main effects relating to the fact that the front and back surfaces of the lens will
reflect light.First of all, the reflected light is wasted so that the illumination of the eye (light source
path) and the image of the eye (light to camera) will be attenuatgdcond the reflection from the
illumination may be bounced back into the camera, which will be very bright and cause th&isauto
of the camera to produce a darker (and often varying brighthesage of the eye.

If there is a problem with the front surface reflection of corrective lenses, try adjusting the
angle of the lens relative to the camek&D assemblihere are two ways to do this:

Slightly tilt the corrective lenses by moving the@ace so that it is near the auditory canal
(hole in the ear) rather than resting on top of the ear; this is fairly easy for lightweight springy metal
frames, but may not stain place with heavier frames.

Slightly move the camera so it is more than 4gm@es below the line of sight.

5.3 Thresholding zall systems

For simplicity and ease of use, keep th&olmage andPositive Lock threshold tracking
options checkedIf you do need to adjust these manualtgfer to Chapter 6

Note that the pupil scan area must be at least 50% of the EyeCamera image area for the
Autolmage to function well.
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Note: If your subject has a small pupil then you need to adjust the Scaritipem$

54 Calibration

Refer to the section for your particular system.

Try to use at least 9 calibration points, 16 points usually provides very good calibration.

It is good practiceto integrate slipcorrection intoyour experimens. Choose a good center
point and perform the slip correction at the working distance.

5.4.1 Calibration ( Head Fixedand HMD System}s

For theHeadLock SysteQuickClampRemotesystem,or other systems where you are fixing
the head, psition the monitor, on whik the Stimuluswindow is to be displayed, so that when the
subject is looking straight ahead, their position of gaze is approximately two thirds of the way up the
monitor vertically and centered horizontally. TB&muluswindow should be placed so thateh
subject can see it easily when positioned comfortably. This is best achieved using a second monitor
and full screen stimulus display. RefeiGQbapter 10

After sucessful thresholding as outlined in Sectiffollow the steps below:

1. Warn the subject of the onset of the calibration stimuli to ensure successful calibration.

2. Instruct the subject to look directly at the center of each stimulus until it convergas to
point. The default is forle calibration stimulus point® appear in random order.

3. Start the calibration by pressing theito-Calibrate button on theEyeSpaceavindow. The
warningy Saal 3S aDSO wSFReée¢ gAff FLIISFENI oNRSTFEe 2
attention to the start of the calibration process. This can be suppressed or the display time
adjusted via theAdvanced section in theEyeSpacevindow.

4. During the calibration pros, ensure the pupil is accurately located at all times by
monitoring the green dots and the yellow oval, i.e., monitoring the image segmentation.

5. Check the calibration by using the plot of the calibration data points ifEtffeSpace
window. Successful thration will be indicated by a rectilinear and weéparated
configuration of green dots corresponding to the locations of the pupil at the time of
calibration point capture.

6. Stray calibration data points can be identified anetadibratedor omitted. The data point
slider in theEyeSpacevindow allows the user to select stray calibration points to be
recalibrated. The active data point is highlighted in the graphics well. Data points can also be
selected with the mouse by left clicking the calibratjmint.

7. Select the stray calibration point tgft mouse clicking the point in thEyeSpaceavindow.

8. Instruct the subject to look at the center of the stimulus and represent the calibration point
by pressing thee-present button in the EyeSpacevindow. Trewarningy Sa &1 3S a DS
wSFReéé¢ gAfft LIWISFENIONARSTFEE 2y GKS aAONBSy I
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attention to the representation location. This can be suppressed or the display time adjusted
via the Advanced section in the EyeSpaaedow. This exercise can be repeated with as
many calibration data points as necessary. If the calibration points are not rectilinear, for
example, there are lines crossing then cont@lee-calibration is necessary.

9. If a particular point cannot be recatdited, then select that point and press tkenit button.

10. A quick check of calibration accuracy may be done by asking the subject to look at particular
points on the stimulus and using tii&azeSpacwindow to verifying that the gaze point
matches up with tke points looked at.

5.4.2 Calibration (scene camera)

Calibration is performed relative to the pixels of the CCD array, NOT the image content. This is
analogous to calibrating relative to the CRT screen and NOT the image displayed on it.

After ensuring succesdfaye image thresholding, perform the following calibration steps to
provide position of gaze with respect to the scene camera image.

1. Select menu item: Stimuli > View Source > Scene Caiftesawill cause the scene camera to
be displayed in the GazeSpagmdow. It also changes the calibration mode to snap and
increment (refer to EyeSpace window advanced settings) and causes the calibration stimulus
point array to be displayed in the GazeSpace window.

2. Adjust the scene camera so that the center of hubjects straight ahead field of view is at
the center of the image.

3. If necessary, adjust the brightness and contrast of the scene camera image using the controls
window scene tabReduce brightness such that overlays are visible.

4. Ask the subject to standr sit comfortably and to remain ifitfor the duration of the
calibration processTheyshouldnot look at the computer screen.

5. Position a pen or your finger in front of the subject so that the tip appears inside the
GazeSpaceindow in the active (bluejalibration circle.

Note: For best accuracy try to calibrate at around the viewing distance that the subject will
typically be working at.

6. Ask the subject to move their eyes (keeping their head still so that the pen remains in the
active calibration poit) to look at the tip of your pen.

7. When you are sure that they are looking at the point (ask for verbal confirmation) select the
Re-Presentoutton on theEyeSpacwindow.¢ KS | a0 SNAa] 2y GKAa 0dzi?2
LINBASY G dA2Y Y2 RSAUK K ONE SHFakeyioghda Bedasha o
shortcut key for this buttorgthis is the default FKey command)

Repeat steps-7 with each active calibration point until you have completed the set.

9. Refer to the plot of the calibration data points in tBgepacewindow. Successful calibration
will be indicated by a rectilinear and wskparated configuration of green dots
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corresponding to the locations of the pupil at the time of calibration point capturéform
curvature of the field of dots is acceptable

10. Stray calibration data points can be identified anecedibrated. Select the stray calibration
point by left mouse clicking the point in tlgyeSpacavindow. Alternatively the data point
slider in theEyeSpacaindow allows the user to select straglibration points to be
recalibrated. The active data point is highlighted in the graphics well.

11. Repeat step$-7 for the stray calibration point. This exercise can be repeated with as many
calibration data points as necessary. If the calibration poirésat rectilinear, for example,
there are lines crossing, then completeaalibration is necessary.

12. A quick check of calibration accuracy may be done by asking the subject to look at particular
points on the stimulus and using tli@aze Spacwindow to veifying that the gaze point
matches up with the points looked at.

13. A consistent offset in position can be corrected using thecsipection feature. Select a
calibration data point in the middle of the grouRepeat step®-7 above but press the Shp
Correction button instead bthe re-Present buttonThisautomatically adjusts the calibration
to compensate for the measured slip in the X and Y planes.

The line of sight of the scermmera is not exactly the same as that of the &yas will cause a
slight constant offset if the calibration point distance is different from the distance of the gaze point.
The Binocular version of the scene camera system includes automatic and manual correction for this
parallax error.

5.5  Stimuli

5.5.1 Choosing the Type of Stimulsi

The ViewPoint EyeTracker can be used with a variety of types of visual stimulus environments,
including (a) stimulus images presented in the ViewPoint Stimulus Windorea{byorld
environments as would be viewed while walking about captured by th&fayee SceneCamera, or
(c)interactive work on a computer display captured as a movie of screen snapSkeeatsnenu item:
Stimuli > View Source >

You can also interface to third party applications e.g. stimulus presentation and experimental
control prograns, ard virtual reality applications; however these are beyond the scope of this Quick
Start SectionSee Interfaces folder in the ViewPoint folder.

The following sections describe setting upavbtimulus environments and saving data in
these environments.

5.5.2 ViewPoint Stimulus Window

Using ViewPoint in head fixed modewaith an HMD, you can presestimuliin the ViewPoint
Stimulus windowas follows

1. Presentstatic BMP images and sequences of BMP images in the ViewPoint stimulus
window. The position of gazever the images is recordegklect menu itemStimuli >
View Source > ViewPoint stimulus window.
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2. Stimulus moviedtuture capability.

5.5.3 Interactive Computer Display

{ ONBSY a2@0AS8ay G(KS adzna2S0GQa LRaAldrazy 2F 31 S
display screenA movie is recorded that can then be played back showing the position of gaze as the
subject opens and closes windows etc. Select menu igimuli > View Source > Interactive
Computer Display.

5.5.4 Scene Camera systems

When the scene camergtion is enabled, the user can select menu ite&dtimuli > View
Source > Head Mounted Scene Camera The stimulus is then the real wdrécene as the subject
moves freely aroundf the SceneCamera option is enabled, whenever a ViewPoint DatatFile is
recorded, a SceneMovie will also be created. There are several options for the SceneMovie, including
format, selection of overlay graphics, compressidiewPoint synchronizes the SceneMovie with the
DataFile by asynchronously inserting a TimeStamped frame nuewieey time a movie frame is
stored.This allows retrieving the corresponding SceneCamera frame image as the data from the
DataFile is readseveral eye tracker data values can also stored inside the movie frame (currently this
is limited to uncompresseahovies). This allows the eye tracking data to be later extracted from the
SceneMovie without reference to the DataFile.

5.6 Data Collection z All Systems

Now that the system is calibrated, data can be collected.

PG60and GigEs0 systems:You carselect the required sampling ratesingthe monitor icon
on the EyeCamera Windowhis will bring raise a series of menu items. Select Menu Iltem Mode >.
(SetUp i High Precision i High Speed ). Important Be sure to let the video mode stabilize for a
few seconds, before clicking the buttonaag. Refer also taChapter 11Data Collection

To start recording data to filé&select menu itenFile > Data > New Data File. This will prompt
you to create a new file in the directoBata. When data is being stored ti&tatuswindow will
show DATA: OPEN dfidatafil ename.txto

The menu itemFile > Data > Unique Data File will create a new data file with a uniqgue name
to be opened without having to go through the File Dialog box.

Recording can be paused at any time by selecting menu Eéen> Data > Pause Data
Capture. When data storage is paused tB¢atusvindow willshow:6 P A U STB &top recording,
select menu itemFile > Data > Close Data File. TheStatuswindow will indicate that the file is
closed.
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You can also use the Controls Window: Record tab for easy data collection controls. Fige®
10

== Controls o3 \§7
EyeA l EyeB I Scene I Criteria I

Display | Regions ' 3D H Record

New Recording
Pause

Mark

Browse
Analyze

File: "2010-7-1;12-35-32.txt"
Data: CLOSE 00h 00m 2.532s

For further information on data file formats refer @hapter 11Data Collection

5.7 Recording Scene and Screen Movies

5.7.1 Recorded Movie Format

The default movie format i8V12.0. We recommend this format be usenhless there is some
good reason to do otherwis®ecording length is limited only by disk space

5.7.2 Display of Movie Data

ViewPoint provides the user with two options for way the data is saved and displayed on the
scene movie. Care must be taken to choose the one most suited to your needs. Menkiléem:
Data > Save Movie DataMode >

Painted (default)

When this option is dected, all the overlay graphics selected to be shown in the
GazeSpace window are also permanently painted into the frame images of the movie.
This is a very convenient way to make easily distributable movies with gaze position
overlays. These overlays caot be removedThe user should take care to deselect
overlay graphics, such as the calibration array, if they are not wanted as a permanent
part of the movie.
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1. Embedded

When selected, several eye tracker data values are also stored inside the movie frame.
This allows the eye tracking data to be later extracted from the SceneMovie without
reference to the DataFile, and it allows the user to choose which data to overlay during
the posthoc analysisCurrently this is only available with no compression.

5.7.3 Compession

When recording AVI movies, the user can select to compress the movies if required. Select menu
item: File > Data > SaveMovie Compression

1. None (default)

2. IV50
IV50 is the fourcc code for Intel Indeo version 5.10 and higher co@lbissis currently
the only compression codec offereldwas chosen for several reasoR&st, because it is
supposed to be available on all machines (relieving the user from the ordeal of selecting a
suitable codec, searching for and installing codecs and getting irvalitk cumbersome
codec licensing issues). Second, because it provides reasonable quality images without
overwhelming CPU burden.

Note: Digital movie creation and playing is not a fully mature area in computer science; as it
evolves, so will with ViewPdikyeTracker movie interface afmmat and compression options.

5.8 Data Analysis

5.8.1 Head fixed and HMD systems
There are many options to view and dywe the data recordedncluding
1. Realtime in the GazeSpace and PenPlot Windows
2. Using the Data Analysis gn@m provided free, as is, with ViewPointSee separate
PDF documentation.
3. Posthocanalysiof the ASCII data filasing Excel, MATLAB, Mathmatica, etc..

5.8.2 PlayingSceneand ScreenMovies

AVImovieswith Painted Data, either Compressed or Uncompressed, can be easily distributed,
downloaded, and played with with most any movie playerwafe, including Microsoft Media
Player.This is lp far the simplest and easiest, and is therefore the default.

AVI movies with or without Painted Data, either Compressed or Uncompressed, wiidael lo
automatically into the Data Analysis progrérsee separate PDF documentatiart)en the
corresponding data file is loaded.

To play VPM movies you heed to use YHeM_Viewer.exe progrant hisextracts the eyetracking
data from the frames of the moviend provides the user witldata dsplay options.

AVI without Painted data requires the associated ViewPoint Datafile for the eye tracking data.
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The ViewPoint DataAnalysis program is currently provided as a beta version, without charge and
AS IS; it may be useful, but ARI provides noialffstipport for it see separate PDF documentation)

5.9 Frequently Used Settings

You carcreatesettings files and place them in the StartUp folddiat is located in the folder
VI YSSkttingg (2 aLISOATFTe FTNBljdSyidfte dzaSR aSaiAiay3dao cC2
brightness and contrasettings applicable for your subject populatjar to have Binocular Mode
automatically turned turned onWhenViewPointis launched it loads iall of the .txt files in this
folder, which can reduce setup time.

5.10 Preferred Window Layout

A preferred statup window layout can be saved using menu itetite > Settings > Save
Window Layout. This can then be reloaded using the load settings menu item. Alternatiptdge it
in the StartUp Settings folder.

5.11 Accelerator Keys

Accelerator keys are used to makenu selections with the keyboard, rather than the mouse.

The most current list can always be found witkfiewPointby selecting menu itentielp > Info, and

{K2NIi/ dziad ¢KS OANDdzY¥t SE OKI NI OGSNI QwQ NBLINB &S,
The user can associate an FKey witbLdaction. This is done via th€Llinterface (see section

13.23.1); for example:

FKey_cmiildataFile_Pause
FKey_cmii2dataFile_Resume

These associations can be viewed in the Info panel: it > Info > ShortCuts tab. Refer
to 17.24

5.12 Printing
Many of theViewPoinwindows can be printed using menu itefite > Print>X ¢ 2 Ay Of dzRS
the current date and time on the piis, check menuiter®i | e > Print > DateTi meSt

Note: you may want to select Freeze before Print to prevent pull down menu occlusion.
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Chapter 6.  Locating the Pupil and Glint (all systems)

Important: The ViewPoint software comes with two very powerkatires that will
automatically and continually provide the best setting for tracking each subject:

Video AutolmageSee theAutolmage check box located on th€ontrolswindow
Eye tab. When checkeWiewPointwill automatically adjust the brightness and contrast
values to optimal settings. Only the region within the pupil scan area is examined, so
the pupil scan area rectangle must be of sufficient size for the algorithm to sample a
range of gray levels, otherse the algorithm will fail.

PositiveLock Thresholdracking: Positive Lock provides continuous automatic feature
threshold adjustmentTo activate this feature selePbsitive-Lock Threshold-
Tracking check box on th€ontrolsWindowEye tab. Note: thisonly adjusts the pupil
threshold; the glint threshold must be adjusted manually.

It is highly recommened that the user works first with these features before making any
manual adjustments. Howevdhere willoccasionallpe situations and subjects that maequire
some manual intervention to provide the most successful tracking

The Controls window: Eyelmage tab is shown below

This sectiorexplains the various parameters that can be adjusted destribesvhen and hav
to makethem.
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