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Introduction

This project is an attempt to integrate the analysis of visual gaze with the kinematics of movement
during everyday activities.

Overview

The Eyetrack integration projeconsists of the integration and interaction of three separate systems to
capture and analyze video and kinematics of everyday movements such as making tea.

Physical Component View

Three separate physical systems are connected together to synchronizeléitei One system generates

I adNBFY 2F RIFEGF FNRBY (GKS &adzoeSO0iGQa @radzat 3ILT S LI
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collection computer ad saved as digital numeric data, with redundant tistamps and visual indicators

to ensure future synchronization with the video images.

ASL MobileEye
Figurel - ASL Mobile Eye Head Mounted Optics and Digital Video Recorder (DVR)

The Applied Science Lab (ASL) MobileEye vision gaze capture system consists of a lightweight head
mounted optics connected to a portable digital video tape recorder (DVR). The videooeated
optics has been specially modified to encode the imag®s two video cameras into one video stream



for recording on video tape. One image is from the headset point of view (POV) indicating what the
LI NIAOALI yiG Oly aSSszs gKAfS (GKS aS0O2yR @ARS2 AYIl 3S

The combined eye/scene video ineggare transmitted either live or during playback to a video analysis

laptop computer via a FireWire® serial data cable. The resulting video image is analyzed by ASL software
2y GKS @ARS2 lylfteara I LI 2V daz®posihldastteih aiey 8 A St R (K
position data is transmitted out of the video analysis computer through a23Serial port for capture

by the data collection computer for later analysis.

Figure2 - ASL MobileEye Optid3YR and Analysis@nputer

The combined heathounted optics and video tape recorder system can capture and display video

images live or record them for later playback and analysis. This project uses the live configuration to
aAYdzZ GFyS2dzate @A RS 2d garddndiptiyScal ndbvblientnhilelcaytirifgithe XI2 A Y
gaze coordinates and movement kinematics in the data collection computer.



Figure3 - MobileEye Video Analysis ComputBear View

The MobileEye Video Analysis laptop cartgp uses a docking station for a serial port connection.
Shown in Figure 3 are (from left to right) the-B& Serial cable, power cable, ASL MobileEye USB key,
and miniFireWire cable from the MobileEye DVR.

Figure4 - Screen irage of MobileEye EyeVision Software on the Video Analysis Laptop
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The Eyevision program screen image displayed in Figure 4 shows the Point of View (POV) image from the
headmounted optics and the red cro$girs of calculated point of gaze.

Note the progam settings in the above image:

f Subject calibration data is saved in tRabject Profil&d A f S Ay GKA& OFasS FAfS
HNX HAMAED

1 All of the Eyetrack data is currently being saved infeking Foldedirectory
& AStudie${ G dzZReé mnmé @

1 Simihrly a digitaVideo Rcordingof the trial will be saved in the same directory with the same
YEYS FYR A Fy al @A¢ @ARS2 FTAfSo

Ascension Technology TrakSTAR

The Ascension TechnologpRSTARhotion capture system is 6 degree of freedom (DOF) motion capture
system that uses magnetic fields to capture position and orientation of its sensors in space.

Figure5 - ATC TrakStar Motion Captuferont View with (from left to right) magnetic Transmitter, and
two of four sensors (in black)




Figure6 - ATCTrakStar Rear Panel with USHleft) and Power cables (right)

The USB cable from the TrakStar plugs into a USB connector on the data collection computer.



Figure7 - Data Collection Compert- USB and Serial Connections
. AL

The Data Collection Computer accepts data from the ATC TrakStar through a USB cable (Figure 7, top
white cable), R832 Serial data from the MobileEye Video Analysis Laptop (Figure 7, midtle

cable with chrome conretor). The green connector is from a PS/2 mouse, the purple connector is from
the PSR keyboard, and the bottom white connector is a custom video to dual VGA adapter cable for the
graphics card.

Data Collection Computer & Programs

The data collection comyter is an HP desktop running Windows XP. There are a number of programs on
the data collection computer:

1 Serial Out Port Vieweya program to test the serial connection from the MobileEye laptop.
1 Eyetrack Calibratioq presents a grid of dots for caldting the ASL MobileEye

1 Eyetrack Collectiog data collection program synchronizing the MobileEye and TrakStar data.

Output Data Files

Data files generated by the Data Collection program are in Comma Separated Values (.csv) text format for
import into aspreadsheet program like MS Office Excel.

Output Data File Format

The first four lines of the file are taken by file and header information.
¢CKS FANRG fAYS A& | AK2-BEMEDR GSNEAZ2Y 2F GKS TFALS
The second and third lines are usually blarloyeng for future annotation within the spreadsheet file.
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The fourth line is the column header for all the data on line five.

All the data from line 5 onwards is based on video data received from the MobileEye system, based on
30* video frames per second.

*Note: Due to the 20 ms serial port buffer read rate within the Windows XP operating system, the time
stamp for each video frame may be late by up to 20 ms, as reflected in SMPTE timecodes of occasional
29 or 31 frames within any one second. Overadltiiming is excellent with no lost serial data, and an
average rate of 29.97 video frames per second as per the NTSC video standard.
http://en.wikipedia.org/wiki/NTSC

Output Data File Column Headers
Thefourth row of the output data file consists of column headers for the data.

The first three columns are the redundant information of Subject, Block, and Trial. Each *.csv {comma
delimited text file) also has the following columns:

Columns 4 and 5 are thane and video frame number of that trial, starting with time zero and frame 1
at the beginning of that trial. Indicates the onset of the Eyetrack Clear LED.

Columns 6 and 7 are the time and SMPTE coded frame number relative to the overall video tafoe time
video file time) of the testing session. You will need to know the first recorded SMPTE value in order to
trim the video file to begin at the same time as data collection from the eyetracker.

Columns 8, 9, 10, and 11 are the Eye Status from the Mey®|€0 good, t bad no data), pupil diameter
in millimeters, and point of gaze X and Y position. The units of the gaze coordinates are 1 to 640 in the X
direction (positive to the right), 1 to 480 in the Y direction (positive upwards).

Column 12 is lefiblank.

Columns 1315 are the X, Y, and Z coordinates of the first TrakStar sensor in raw coordinates and units
(inches). The coordinate directions depend on the orientation of the TrakStar transmitter, and are
relative to the starting position of the semisat the time of sensor initiation and calibration.

Columns 1618 are the Azimuth, Elevation, and Roll angles of the first TrakStar sensor in degrees, also
relative to the transmitter.

Columns 121, 2224 are the XYZ, AER values for the second TradeStaor.
Columns 287, 2931 are the XYZ, AER values for the third TrakStar sensor.
Columns 3284, 3537 are the XYZ, AER values for the fourth Trakstar sensor.

Note: The XYZ and AER values are all zero if there is no sensor attached or no Trak&tdr detec
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Data Acquisition

In order to properly collect and integrate MobileEye gaze data and TrakStar kinematic data, each system
must be properly connected and properly configured and calibrated during data collection.

Physical Connections

All of the equipmat must first be powered up and properly connected to the data acquisition computer.
1. The ASL MobileEye heatbunted optics is connected to the portable DVR (see Figure 1).

2. The FireWire output cable from the MobileEye DVR is connected to the FireWitgopon
the MobileEye video analysis laptop (see Figure 2).

3. The 9pin serial cable from the ASL MobileEye analysis laptop is connected tepthesérial
port on the HP data collection computer (see Figures 3 and 7).

4. The ATC TrakStar needs the transenitind at least one sensor cable plugged in to the front
panel. The power cable needs to be plugged into a power outlet. Make sure the TrakStar USB

OrotS Aa O02yySOGSR FNRY (GKS ¢NI{1{dFIN (G2 2yS 27F
Figures 6 and).

5. Turn on the MobileEye Laptop Computer and Data Collection Computer at this point and let
them boot up. Log in as necessary and let the operating system do its normal startup.

Configuring MobileEye System
The ASL MobileEye needs to be calibrateckfmh subject.

1. Turn on the ASL MobileEye DVR, it should temporarily display the date and time. It will display a
R2dzof S AYF3S 2y (KS &dzomeS0O0iQa Se&esS FyR LRAYyG 27

2. Turn on the ASL Video Analysis Laptop. It should automatiogliy as the MobileEye user. No
password is required. Give the computer a few minutes to complete its startup sequence.

3. Run the EyeVision software by double clicking the EyeVision icon on the desktop. The screen
image should look like Figure 4. CtiukScened dzii 12y (G2 &a¢gAGOK (2 GKS adx
scene if necessary. The red peirfitgaze crosshairs should be operational, albeit with improper
calibration.

4. UnderSubject Profileise a newSave Afile name suitable for your new subject numtserd
date.

5. Calibrate the MobileEye systemusing@® L322 Ay ida SljdzZ tte& aLl OSR 2 3SNJ
view. You can use the progrdfyetrack Calibratioron the data collection computer to generate
15 equally spaced gaze points. See the MobileEye dectation for instructions on calibration.

12
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7. Make sure to save the calibration data one last time: urfsigject ProfilelickSave

Configuring TrakSTAR

The Ascension Tanology Corporation TrakStar is very simple, as long as the transmitter, and at least
one sensor, power and USB cables are all plugged in (along with the data collection computer), switch on
the TrakStar.

An indicator LED on the front of the TrakStar dtdight up amber for about 6 seconds, then blink green
to indicate it is ready. The data collection computer may make a sound to indicate that it has detected
the TrakStar USB signal.

Configuring Data Collection Computer

The Data Collection Computer shd be on already, fully logged into the operating system, and should
have completed the normal boot up procedures. You may need to disable the wireless network card to
stop the operating system from trying to connect to the wireless network during ddfection.

1. Start the Eyetrack Collection program by double clicking the Eyetrack Collection icon.

2. The screen of the Data Collection computer should look like Figure 8, with changing values for
the Mobile Eye pupil diameter (millimeters), plus the X, Ytjposof the point of gaze (max 640
x 480 pixels).

3. Click theTrakStar Statbutton to initialize the TrakStar. The indicator LED on the TrakStar front
panel will go amber for-5 seconds, blink green for2seconds, then glow solid green, and the
transmitter should make a slight 60 Hz hum. During this time the Eyetrack Collection program
should freeze, then start to display changing values for the TrakStar sensors, XYZ position in
inches, along with orientation values Azimuth, Elevation, and Roll ieeeg See Figure 9 for an
example image with MobileEye and TrakStar data.

13



Figure8 - EyeTrack Collect PrograrBtartup
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Figure9 - Eyetrack Collect ProgranWith MobileEye and TrakStar Data
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Testing Session - Video Onset Synchronization

This project is about 2D video image analysis tayrechronized with gaze and kinematic data. In order

to do this the video tape and Eyetrack Collection program must have a simultaneous start time. The
Eyetrack Ctdction program illuminates an LED when its internal video tape timer starts at zero. All
20KSNJ GAYSA IINB y2¢ NBfIGAGS (2 (GKAAa aGxARS2 ¢AYS
video file will need to be edited so that the onset of the LBDéadirst frame in the file. This ensures

that a trial starting at 5:00 minutes on the video timer can be found at 5:00 minutes into the video file.

1. Start the MobileEye Digital Video Recorder (DVR) by first pressing and holding down the left
Record butbn, then pressing the right Record button. The video tape should start to move, and
red dot should appear. If the DVR beeps that means that you have not loaded a tape, or the tape
is write-protected.

2. Start video recording in the EyeVision program on\ligeo Analysis laptop by clicking tBeart
button inside theVideo Recordinganel on the bottom right hand side of the program window.
The two button captions should change fr@tartand Pauseo Stopand Pause

3. Make sure the Video Start LED is vistnig¢he Mobile Eye scene camera by having the
participant look at the LED.

4. On the data collection computer click the mouse on Yideo Tape Statiutton within the
Eyetrack Collection program window. The video start LED will illuminate for 2 secontise and
caption in the video button will change to a timer counting up in seconds.

Testing Session - Setting Study, Subject, and Block

The Data Collection program is now ready to collect and save data. At this poBtuthenumber, test
Subjectnumber aml testingBlocknumber can be incremented or decremented. With each change of
Study Subject or Blockthe Trial number is updated to reflect the next trial number to be saved. In the
examples above, in Study 101, Subject 1 has 33 trials already savbid, sial (the next one to be
saved) is trial number 34.

TheStudy Subject andBlockvalues should be modified only collecting a trial. These values can be
modified during data collection, but it is not recommended due to the computation overheahpally
interfering with data collection.

The values oftudy Subject Block andTrialat the end of data collection are used to generate the file
name for the saved data. Once data has been saved, the trial number is updated and displayed on the
program screen.

15



Testing Session i Collecting a Trial

A second LED illuminates for the duration of each data collection trial, allowing easy video extraction of
individual trials.

1. Atthe beginning of each trial make sure the trial indicator LED isinth8 diij Qa TFTASt R 2F ¢

2. Click theTrial Startoutton on the Eyetrack Collection program window. The video tape time,
trial time, MobileEye gaze information, and TrakStar kinematic information is being recorded
from this point. A second LED illuminates amyslit for the duration of the trial. The button
caption changes tdrial Stop and trial collection time is displayed numerically and graphically
with a progress bar.

3. Trials can be up to 5 minutes long (300 seconds) at which point data collectn sto
automatically.

4. Click the Trial Stop button to manually end data collection.

Testing Session 1 End of Session

Once data collection has finished you can stop video recording and consolidate all the data files into one
directory on a different computefior analysis and video editing and analysis.

5. Stop and Save the MobileEye Video Tape:
a. Stop the MobileEye DVR by pressing the Stop button.
b. Press the Eject Button to remove the tape.
c. Label the tape with the Study and Subject numbers, along with the date.
d. Write-protect the tape by moving the plastic tab from REC to SAVE.
e. Turn off the DVR
6. Stop and save video capture on the Video Analysis Laptop:

a. Press the/ideo Recordin§topbutton.

b. Stop the EyeVision program by clicking the red X in the upper righticofrthe
program window.

c. Copy the video file to a flash drive for later analysis. The example video file from Figure
4 will beC\ Studied Study101 SA S1Calibration March 24, 2010 00000.avi

d. Turn off the Video Analysis Laptop.

7. Stop and save kinematicdd on the Data Collection Computer:

16



a. Stop the Eyetrack Collection Program by clicking the red X in the upper right corner of
the program window.

b. Copy the trial files to a flash drive for later analysis. The example trial files from Figure 9
will be namedC\ Study101SA S1B1T1.csthough\S1B1T34.csv

Program and Data File Locations - MobileEye Laptop

The ASL MobileEye programs cameipstalled on a Lenovo R500 laptop. The EyeVision video analysis
and configuration programs are installed from the ASL iM&lye Software CD, version 2.2.9 and are
located at:

C\Program FilesApplied Sciences Laboratorigglobile Eyé Eyevision.exe
C\Program FilesApplied Sciences Laboratorigglobile Eyé& EyeVisionConfigTool.exe

Captured trial videos and calibration filesMaé saved under the given study directory, in the example
above they would be found at:

C\ Studied Study101 S4 S1Calibration March 24, 2010 00000.avi
C\ Studied Study101S1 S1 Calibration March 24, 2010.evi

Data Collection Computer - Program and Data Files

The Data Collection computer (HP Compaq model dc7900 desktop) contains the compiler for creating
the data collection program, three Data Collection programs, and the collected study data.

Program Compiler

The compiler used throughout the project wislécrosoft Visual C++ Express 2008, downloaded from:
http://www.microsoft.com/express/Downloads/#2008 isuaiCPP

The Visual C++ Express 2008 program is installed by default at:
C\Program FilesMicrosoft Visual Studd 9.0 CommonXIDBVCEXxpress.exe

17
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Data Collection Program Locations

There are a total of three data collection programs: Eyetrack Clear LEDS to turn off the two indicator
LEDs on computer startup, Eyetrack Calibrati@sents timed calibration dots on the screen, and
Eyetrack Collect that actually captures vision and kinematic data:

The Eyetrack Clear LEDs program is located at:

C\Documents and Setting&\dministraton My Document$Visual Studio 2008°rojectd Eyetrack Gar
LEDSDebud Eyetrack Clear LEDs.exe

The Eyetrack Calibration program is located at:

C\Documents and Settingg\dministrato My Document$Visual Studio 2008°rojectd Eyetrack
Calibration Debug Eyetrack Calibration.exe

The Eyetrack Data Collection Praryris located at:

C\Documents and Setting&dministraton My Document$Visual Studio 2008°rojectd Eyetrack
Collection Debug Eyetrack Collection.exe

Collected Data File Locations
¢KS GNUzS | RRNBaa 2F Fyeé daeé 520dRASPANRdZ RANDSOU&ZNS NI
name, etc. Since our data collection program can not easily deal with this variability, all study data is
saved in one common directory structure on all the necessary hard dé¥&udies Each study has a
unique name, startig with Study 2010 #XIC\ Studied Study101 Each subject has a unique sub
RANBOG2NER K2f RAYy3a Iff (GKSANJI addzRe FAfSazr YIl1Ay3a i

C\Studied Study101SAS1B1T1.csv

Data Backup
hyOS | adz 2S00 Qa Revidéo ardicalibraiiod fleg frodahe ASE QaptSprald K
kinematic data from the Data Collection Computer will be saved on a third Data Analysis computer. This
provides multiple physical copies of the original data in case of accidental file deletion drcatamh
during analysis. All the files associated with each study and subject will be in one directory (for
example):

C\Studied Study101SAS1B1T1.csv

C\ Studied Study101SAS1B1T1.xls

C\ Studied Study101 SA S1Calibration March 24, 2010 00000.avi
C\Studied Study101SA S1 Calibration March 24, 2010.evi

18



Sample Experiment Protocol

Example 1: Tea-Making Task
Teamaking task objects: electric kettle with water; cup and saucer, tea bag, sugar jar, milk, spoon.

Instructions: Only use your right hand. @teach trial with your hand held still in the marked spot. For
this task, you must make a cup of tea with sugar and milk.

Measures: separable actions and transitions from one action to another, fixations to different parts of
the same object.

Example 2: Copy a Design Task

Copy a design task objects: model, source-likglworkspace configuration.

Instructions: Only use your right hand. Start each trial with your hand still in the marked spot. For this
task, you must make a copy of the source objectdoryright.

Measures: fixations alternate between the source and model.
Experiment Design Considerations

Setting up the Scene

Place each object in its previously designated location that has been identified as an easy reach and
measured in terms of visuahgle from a seated position. The starting location of the hand should be
marked.

Calibration
Measure the seated height of the participant and the distance from the eyetracking glasses to a target
object position.

Calibration can be done fréferm or withthe computerized calibration program. Either calibration
technigue needs to be done at the averaged distance of the location of the objects.

Preview

You may want to cover the scene prior to trial initiation and allow a set period for preview (e.g., 30 s).

Preparation for Coding

Prior to coding, you will want to identify all possible targets and distractors in the scene to be coded, as
well as the parts of the object you would like differentiated, the separable action components, the
location of the objectén space (left, right), how close the gaze needs to be to an object to count it, and
the criteria for determining a saccade and fixation (e.g., velocity thresholds and dwell times).

18



Data Analysis
The following is an overview of the stages required faalgzing the eyetracking data:

1. Edit the video output file to correspond with the first SMPTE timecode recorded in the data
collection output code using QuickTime Pro.

2. Convert the data collection output into an il-abmpatible format containing pupil diamatand
x- and ycoordinate gaze information.

3. Load gaze data into iLab to initiate the automatic detection of saccades and fixations. Output
those reports.

4. Run script to append iLab outputs to data collection output file as flag variables. Create subset
file containing SMPTE timecodes and saccade and fixation flags for input into IngScribe.

5. Load SMPTE data into InqScribe. Jump to saccade and fixation times within IngScribe. Use
shippets to annotate video according to object being looked at. Export text file

6. Append IngScribe output to original data collection output file.

7. Create a timeline graph in Excel from the appended data collection output file. (optional)

Video Trimming

First you must note the first SMPTE timecode demarcated in the data collectiontdilgpand trim the

video to that start time in QuickTime Pro. Open the video in QuickTime and look for the selection sliders
along the play status bar below the video (see #1). Move the-ngit slider all the way to the right,
reflecting that you wanthe entire end of the video (see #2 righmost dark triangle). Move the lefhost

slider to the timecode first referred to in the data collection output file (see #2nhefst white triangle).

You may notice in the video that if the white LED is withanfthld of view, it turns on at the point where

the new video clip begins. Once you have selected the area to be trimmed, click on the Edit menu and
then click Cut. Save your new video clip.

Figure 10 Location of sliders to trim video in QuickTime Pro

BR:aE:08 1 0 ]

Figure 11c Move sliders to start and endpoint of desired video clip

AIF AR AR [ A e — 6 1

File Conversions

All data conversions are scripted in VBA and can be accessed through MS Access. Start Access and open
(KS RIGFOoFAaS SyGAGE SR W 2y BSHAGRRGS DFADE dZWHBII AR Y|
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KA &

Step 1

02y idSyidQ

The first file conversimsimply creates a subset of variables from the data collection outpdit file.

1. Rightclick on Step 1 inthe le | y R

LFyS | yR

asSt Soi

2. Choose the data collection output file in CSV format for the first field using the Browse
button, e.g.,C\ Studies\ Study101 S1S1B1T1.csv

3. Inthe second field, give the output CSV file for iLab a new filenameS&By,T1liLahcsv

Iy R-ha@dfpan® jou Withnitieda nlintbé gt Hornis khét aré ISt&diin
steps. To complete a file conversion, simply click on the appropriate step.

WhLISY Q@

4. Click convert and look in the file folder where the data collection file is located for the new
iLab file, e.g.C\Studied Study101SAS1B1TliLahcsv You are now ready to use iLab!

Figure 1Z; Step 1: Convert to iLab

onversionDB : Database (Access 2007) - Microsoft Access |
]
- Home Create External Data Database Tools L7
=] 2 ! === ew otals ; V7 Selectic & |
E j # === == | @ = N X Totals ,‘l lection Lﬁ 1S
= =2 . =5 Save & Spelling || %] 73 Advanced =
View Paste I £ < = = = |la Refresh ) Filter Find
- - 7 B L l|@_ || | == AL~ | X Delete - B More ) " Toggle Filter g~
Views | Clipboard Font Rich Text Records Sort & Filter Find
All Tables S| = SIepl.'Comu‘lioil.ab\ %
Unrelated Objects = || P . . ) ) ) -
=] step 1: Convertto iLab Trim Data Collection Output to iLab Eyetracking Variables
% Step 2: Convert to IngScribe
Data collection ouput CSV text file: |C:\Studies\Study101\51\51B1T1.c
% Step 3: Create Final Dataset
% ConversionFunction
OutputiLab CSV filename: S1B1T1 iLab.csv
=
Check Input text file location for converted file after pressing 'Convert' button.
L
Record: H 1of1 M Search
Form View = E o
1 > ~ - v A & A A A EA, A _ ~ A = A S
¢CKAa adzaSiud LINBYSYylua SNNBNR Ay A[F0 RdzS O2YLX SE

fixation and saccade functions will only output eyetracking relevant variables along its own time code.
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Figurel3 ¢ Original Data Collection CSV File format

52-B1-T9 [Compatibility Mode] - Microsoft Excel

| - Home Insert Page Layout Formulas Data Review View @ - = x
| Page Break Preview Ruler V| Formula Bar (% @ n_éNemedow [ split 3] - @ a I
| 13| Custom Views V| Gridlines V| Headings i~y = Arrange All ™ Hide EEH EH I—E-Q
rmal Zoom 100% Zoom to Save Switch Macros
Layout =l Full Screen Message Bar Selection E Freeze Panes ~ [ Unhide | +14 Workspace Windows * -
Workbook Views Show/Hide Zoom Window Macros
Al - fe | 52-B1-T1 ¥
A B c D E F G H J K L M il 0O m
; 52-B1-T1 1 =
3
4 |Subject Block Tnal Video Frar Time (s) Video Time SMPTE Eye Status:Pupil Diar Gaze X =~ Gaze Y  TrakStar X Y1 21 al
5 2 1 8 156 5168 512.249 00:08:32:07 0 142 180 306 6.691 T4 -0.523 3
6 2 1 8 1587 5.209 512.29 00:08:32:08 0 142 183 292 5.878 -8.09 -1.564 2
7 2 1 8 158 525 512.331 00:08:32:09 0 143 184 23 5 -8.66 -2.588 2
8 2 1 8 159 527 512.352 00:08:32:10 0 141 183 293 4.067 -9.135 -3.584 1
9 2 1 8 160 5311 512.393 00:08:32:11 0 138 183 293 3.09 -9.5M -4.54 1
10 2 1 8 161 5.352 512434 00:08:32:12 0 132 183 293 2.079 -9.781 -5.446

Figure 14ciLab formatted CSV File format
Microsoft Excel

| Home Insert Page Layout Formulas Data Review View ® - 7 x
] Page Break Preview Ruler ¥V Formula Bar (% n.E’,Nelendow [ split B % a
1 = IJ Custom Views V| Gridlines V¥ Headings E Arrange All -} ™ Hide TR EE‘ ==7
j Mormal Zoom 100% Zoom to Save Switch Macros
| Layout = Full Screen Message Bar Selection ﬁ Freeze Panes ~ ] Unhide | »14 Workspace Windows * -
Workbook Views Show/Hide Zoom Window Macros
Ad e fe | 141 ¥
A B C D E F G H 1 J K L M N (8] K
1 142 180 306 =
2 142 183 292
2 143 184 291
4 141_ 183 293
5 138 183 293

Step 2
The second file conversion takes the two Efoghatted results saved from iLab and matches the data
to the SMPTE timecode from the data collection output file.

1. RightclickonStep2intheleKl YR LI yS FTyR aSt SO0 WhLISYyQd [/ K222
formatted output files using the Browse button, e.g.
C\Studied Study101S2A S1B1T1Saccades.xJ€)\ Studied Study101 SAS1B1T1Fix.xls

2. Inthe third field, choose the data collection output file in CSV format, e.g.,
C\ Studied Study101SAS1B1T1.csv

3. In the fourth field, give the output takelimited file for InqScribe a new filename, e.g.,
S1B1T1IngScribe.txt Click convert and look in the file folder where the data collection file is
located for the new IngScribe file, e.dC)\ Studied Study101 SA S1B1T1IngScribe.txt You are
now ready to usenqgScribe!
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Figure 15 Step 2: Convert to InqScribe

Cin
Tcar———
| Home l Create bBxternal Data Database Tools @
== = & [P = New X Totals 2] 07 Selection ~ 2,
= \ | - i1 N vy
EE| =5 Save ? Spelling Al 7] Advanced - =
i Past Refresh Filt: Find
| ISW || a's ¢ 7 || Aﬁe's >< Delete ~ El\ﬂore B4 || ‘o}_/ e “ Togale Filter || " [} - |
| Views ||Clipboard ™ || Font £l RichText || Records Sort & Filter Find J
All Tables + « || ==] Step 2: Convert to IngScribe
Unrelated Objects x || P . . o ] -
Step 1: Convert to iLab Append SMPTE timecode to iLab Sacaades and Fixations for IngScribe
Step 2: Convert to IngScribe
= iLab Saccade XLS file: |C:\Studies\Study101\S1\S1B1T1 Saccades.xls |
Step 3: Create Final Dataset
A8 ConversionFunction iLab Fixation XLS file: |C:\Studies\Studlel\Sl\SlBlTl_Fix.xls |
Data collection output CSV text file: |C:\Studies\Studlel\Sl\SlBlT1.|
Output tab-delimited IngScribe filename: |SlBlT1_Inchribe.t><ﬂ | 1
Check Input text file location for converted file after pressing 'Convert' button.
k1
Record: 4 ¢ 1of1 LI T K Mo Filter | Search |
Form View | E=EL

Figurel6 ¢ iLab Fixation Saved Results File

Home Insert Page Layout Formulas Data Review | View { @ - g Xx
IE L Page Break Preview | || Ruler V| Formula Bar Q - @ £ New Window Split m %
13l Custom Views V| Gridlines V| Headings = Arrange Al ! Hide e ="
Mormal| Page Zoom 100% Zoomto Save Switch Macros
| Layout = Full Screen || [[] Message Bar || election || ) Freeze Panes » (] Unhide | 414 | Waorkspace Windows - o |
| Workbook Views 1! Show/Hide Zoom 1! Window || Macros |
AL - fe | Fixations
A B | c | o | E F | e [ w [ o [ 3o | « | ¢ | m [ n [ o
1 [Fixations
2 |Analysis Limits
3 |Trial Start +0 ms
4 |Trial End +0 ms
5 |Trial start code Fix b ¥ xDir Dist Start Duration %Zero
6 1 1 1 175 336 - o 33 100 43
7 1 1 2 184 296 R 41 167 1467 43
8 1 1 3 270 302 R 86 1633 167 43
9 1 1 a4 309 300 R 38 1800 1200 43
10 1 1 5 399 270 R 95 3033 1500 43 =
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Figure 17¢ iLab Saccade Saved Results File

m B Microsoft Excel
i - Home Insert Page Layout Formulas Data Review View 'Q) - T X
L) Page Break Preview Ruler V| Formula Bar (5 —} E, i3 New Window [ Split 1] [} o I
_I J IjJCustomViews V! Gridlines V| Headings \{ LI SArrangeAll ™ Hide FE| TH ==02
Mormal| Page Zoom 100% Zoom to . Save Switch Macros b
Layout = Full Screen Message Bar selection ;E] Freeze Panes » [ Unhide | 414 Waorkspace Windows ~ -
Workbook Views Show/Hide Zoom Window Macros
Al - Jx | Saccade ¥
A B C D E F G H | J K L M N o]
1 |Saccade _l
2 |Analysis Limits
3 |Trial Start +0 ms
4 |Trial End +0 ms
5 |Trial start code Sacc# Start End peakvel meanvel sacReact”time-to-Pidist{deg) %Zero
6 1 1 1 6667 6733 B.80E+01 313 6667 6700 2.1 o
7 1 2 6833 6967 3.70E+01 11.2 6833 6367 15 o
8 1 1 3 8033 8133 5.60E+01 22.7 8033 8067 2.3 o
9 1 1 4 9567 9633 B8.90E+01 325 9567 9600 2.2 o
10 1 1 3 10700 10800 1.10E+02 38.3 10700 10733 3.8 o =
Figure 18¢ IngScribe formatted Talimited File format
[ 518119 mmascribe - Notepe ==
File Edit Format View Help
00:00:22.23 00:00:23.23 right saccade -
00:00:23.24 00:00:24.02 fixation
00:00:24.03 00:00:24.05 right saccade
00:00:24,06 00:00:26.17 fixation
00:00:26.18 00:00:26.20 left paccade
00:00:26.21 00:00:27.15 fixation
Step 3

The third file conversion takes the tatelimited file exported from IngScribe and appends the hand

checked fixation and saccade data, as well as the object identity notation to the original data collection

output file based on the SMPTE timecode.

1. Rightclick on Step 3 in the leftand pane and$f SO0 WhLISY Qd |/ K-@Ritesl
exported file using the Browse button, e.g.,
C\Studied Study101SAS1B1T1IngScribe_coded.txt

2. Inthe secondield, choose the data collection output file in CSV format, e.g.,
C\Studied Study101SAS1B1T.csv

3. Inthe third field, give the final appended CSV file a new filename S4B1T1_Scored.csv

iKS

4. Click convert and look in the file folder where the data collection file is located for the new final

dataset, e.g.,C\ Studied Study101SAS1B1T1_Sced.cs¥ You now have a complete dataset!

*Note that a second CSV filewifb a SR gAGK GKS atyY$S FAtSyLYS FyR
same data but in a format suitable for the Timeline template (see below), e.g., SI®Dréd_Timeline.csv
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Figure 19 Step 3: Create Final Dataset

=
(2D nversionDE :
tCa) —
| Home | Creste  ExternalData  Database Tools ©
=] rﬁ & === £|[on | l@ =i New ¥ Totals & 7 Selection [ﬁ al
== = = =|||EE|| |
== 1| . ] z 7
23 =3 Save & speliing || §] ™ Advanced =~
View Paste A B iz ||k Refresh Filter Find
= = 7 ‘ i i H A ” £ “ ‘ |§_ '_H . | Al X Delete - =5 More ?_, ~ Toggle Filter
Views | Clipboard ™= Font I} Rich Text Records Sort & Filter Find
All Tables « ¢ || 2| step 3: Create Final Dataset
Unrelated Objects E . . - . -
- : B Append Object Fixation Timecodes to Data Collection Output
E Step 1: Convert to iLab
@ Step 2: Convert to IngScribe
IngScribe tab-delimited file: |C:\Studies\Study101\51\51BlT1_lnchri| Browse
[5] step3: Create Final Dataset
& ConversionFunction Data collection CSV output file: |C:\Studies\Studlel\Sl\SlBlTl.csv | Browse

Final CSV data file filename: |SlBlT1_Scored.c5\d |

Check Input text file location for converted file after pressing 'Convert' button.

[00:00:22.24]
[00:00:24.03]
[00:00:24.08]
[00:00:26.18]
[00:00:26.21]

Record: 4 4 1of1 H % No Filter | [Search
Form View | ==k
Figure 2Q; InqScribe Exported Talelimited File
| 51-B1-T9_IngScribe_coded - Notepad [r=] = 23]
File Edit Format VYiew Help
[00:00:22.22] [00:00:22.23] right saccade -

[00:00:24.02] fixation bottle 1id
right saccade

[00:00:26.17] fixation cD spindle
[00:00:26.20] Teft saccade
[00:00:27.29] fixation CD basg

Figure 21¢ Final Appended Dataset with Fixation Object and Saccade Information

@ 52-B1-T9_Scored [Compatibility Mode] — = x
AK AL AM AN AO AP AQ AR AS AT i
103 ¥4 Y4 74 ad ed 4 FixSaccad Location
ﬂ 954 2.079 5781 8387 94 44 9_4|TaIICxI !Top
42 13.9 309 951 5.9 13.9 428 13.9 TallCyl Top
43 18.3 4.067 9135 9336 18.3 411 18.3 TallCyl Top
44 225 5 8.66 9 659 225 39 22.5 TallCyl Top
45 26.5 5878 8.09 9.877 26.5 364 26.5 TallCyl Top
46 301 6.691 7431 9 986 301 334 30.1 TallCyl Top
47 334 7431 5.691 9 986 334 301 33.4 Saccade Right
48 364 8.09 5.878 9.877 364 26.5 36.4 Saccade Right
49 39 8.66 5 9 659 39 225 39 Saccade Right
50 44 9.781 -2.079 5446 44 94 44 Can Top
81 42.8 9.51 -3.09 4.54 42.8 -13.9 42.8 Can Top
h2 411 9135 -4 067 3584 411 -18.3 41.1 Can Top
53 39 8.66 -5 2588 39 225 39 Can Top
54 364 8.09 -5 878 1,664 364 -26.5 36.4 Can Top
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Fixations and Saccades Analysis in iLab

iLab is a Matlab toolbox designed to identify fixations and saccades. After opening Matlab, make sure
you are in the iLab root directory, e.€\ Program FilesMATLABR2010&toolbox\ilab-3.6.8

G GKS alGftlo /2YYFYR 2AYyR26Qa GHhHE LINRPYLII GeLS a

Figure22 ¢Matlab Command Window

4\ MATLAE 7100 (R2010) o] 2| ]
Eile Edit Debug Parallel Desktop Window Help
DE | $wE9 | &rf B | @ | c\Program Files\MATLAB\R2010a\toolboxilab-36.8 - |[) @
Shortcuts (2] How to Add  [2] What's New
Current Folder L I ¢ ﬂVariableEditor—format “0O@» x 0O x
@ % | «ilab-368 » ol % |G| 4 BB | S| A8 Base (& selectd.. » O « » x o
Name format <Does not exist> E""%i—
deprecated » | Thevariable format does not exist.
EXAMPLE_DATA
|| FILTERS &-ae
HELP Command Window
ILAB_GRAPHICS fx >> ilab|
ILAB_GROUP_CODE
2] TOOLBOX =
Details no
9%_
Select a file to view details 3
oy
OvR

! yS¢ 6AYR2¢ gAff 2Ly F2NIA[F0od CNRY (KS CAftS aS$
iLab will ask a series of questions through smallgdp) 6 Ay R264& f | 0 St SRRespdnd y @S NI
in the following manner:

Choose @&olumn delimiter: comma

Enter the number of colums (sic): 3

Enter column number for Horizontal Eye Data: 2

Enter column number for Vertical Eye Data: 3

Enter column number of Pupil Data or O for none: 1

Enter column number for trial starts and stops dofnone: O
Enter the data sampling rate in Hz: 29.97

®ltis possible to set up a function to automatically do the corieersf files that do not change in format using
the ilabConvertFileTamplate.m in the iLab directory. This function should be placed under the iLab toolbox
directory so that it can be called from within iLab.
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Enter the subject ID: [put in a number here]

Enter the file creation date: [optional, can leave blank]

Enter the file creation time: [optional, can leave blank]

Enter a description: [optional, can leablank]

An iLab warning message will come up that no Serial codes were found, and that it placed its own Start

FYR {(i2L) O2RS&a Ay GKS RIGF® /fA01 WwYhYQo

Figure22 ciLab Main Window

BEliLae 368 = |
Options  Analysis Tools Window Help ~
Convert File...
Convert Text File
Load Data... Ctrl+0
Toolboxes 3
Print... Ctrl+P
Quit Ctrl+Q
TRIAL(S}
1
| Scan Path Pu...
Rel. Movement
Plotting |4 =
speed
nn= Axis-Ma... ¥
picture | All Off v
ROI Dynamic
Fixations| | Segments
Time
Velocity

If you receive an iLab error that it could not parse the text file, yeed to check the input file in Excel

or notepad and make sure that it follows the correct iLab format, namely, that: it has only three columns
NELINB&ASY(GAYy3I LildzLAt s EX yR &2 it oflyla KIFIgS 088$S:
a olumn and there are no negative values.

AlFo oAttt y2¢ 2LISY | LINPLISNIASE gAYyR2ed { St SO0 GK
and choose 1V640x480 > PC640x480 Then click OK. iLab will ask you if you want to save the results.

Saving the rsults here means saving off a Matiidsmatted file that will allow you to load the data into
iLab again (using the Load Data function) without having to go through the window prompts.
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Figure23 ciLab Properties Window

Properties El =] @
| Datazet Properties |
Subject 1 Date:
Descrip: Hz:  2gg7
Coord:  Select Coordinate Syst.. v; Cimes 1]
Err File: | Select Coordinate System T wer: na
Image St
—— |3512x¢512 = PCG40x430 =
# Trials ASL261x240 = PCE40x480 1
# Start [5512x256 = PCG40x420 q
WE40x480 = PCE40x4380
#TSHEE ¢ o rex-640x480 0
# Stop Codes 1
Save... ‘ Edit Trials... ‘ Edit Trial Codes... ‘

Edit Serial Codes via Excel

L soessron | o |

TEXT ver: matlab_input201 .csv oK ‘ Cancel

iLab will plot the » coordinaes in the main window and then separately in the two lower windows.

From the Analysis menu, choose the Fixations analysis. Here you can set how you want to calculate a
Fixation:

1. The Velocity/Distance calculation is default and most typically usedritabs.

2. Our data is in Pixels, so it is easiest to make changes to the Horizontal and Vertical movement
parameters in pixels. These parameters should be defined as part of the experiment.

3. You will also need to set the minimum fixation duration based adysparameters.

Once you click OK, a Fixation Results Window will appear which identifies each individual fixation in
terms of its xy coordinate, the direction of saccade to that fixation, the distance traversed in pixels, the

beginning time of the fixan in seconds, and the length of the fixation in seconds. You can close this
window.

28



Figure24 ciLab Fixations Analysis Window
fe) & ]

- Relative trial time limits (msecs):

B Fixation Analysis

Starl |Trial Start + (ms) - 0
End TrialEnd-(ms)  w | 0O

r Fixation Analysis Parameters:

Calculation Type: | Velocify/Distance =

‘ @ pi () degrees
Horizontal moverment (pix) | 140001
Vertical movement (pix) | 13.9939
Minirnum fixation duration 100
oKk | cancel | Defaults

FHgure25c¢iLab Fixations Results Window

u Fixation Results - Velocity/Distance Calculation EI@
Trial Fix x r xDir Di=st Start Duration hEero
X ms ms

1 1 175 336 - 0 33 100 43 -

1 2 184 2396 E 41 167 1467 43

1 3 270 302 E e 1633 1a7 43

1 4 308 300 E 38 1800 1200 43

1 5 399 270 E 35 3033 1500 43

1 8 313 298 L S0 4533 1133 43

1 T 172 239 L 142 ST700 1233 43

1 g 174 270 E 30 TO00 &7 43

1 3 154 309 E 41 TOeT 933 43

1 10 304 314 E 120 8033 267 43

1 11 321 312 E 17 8300 533 43

1 1z 421 262 E 112 liziz ) 1000 43

1 13 386 276 L 38 9867 133 43

1 14 314 309 L 73 100&7T T33 43

1 15 203 308 L 111 10833 300 43

1 la 451 312 E 248 11767 133 43

From the Analysis menu, next choose the Saccades analysis. Here you can smi la@mtyto calculate

a Saccade. Each of the parameters here should be defined prior to initiation of the study. Namely, the
velocity threshold in deg/s to determine the initiation of a saccade, the saccade cutoff as a percentage
of peak, and the minimum dation of time to be considered a saccade.
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Figure26 ¢ iLab Saccade Analysis Window

nSaccadeAnal‘ysis E\' [=] '@
r Relative trial time limits (msecs):

Starl Trial Start+ (ms) = 0

=]

End |Trial End - (ms) .|

r saccade Analysis Parameters:

Initial Yelocity threshold (degrs) 30
Saccade search window (ms) 100
Saccade cutoff percent (of peak) 15
Minimum saccade duration (ms) 35
Saccade onset reference trial =

Fixation ROl {optional): Mo ROls enabled

Minimurm fixation duration {ms) 100

OK Cancel Defaults

Once you click OK, a Saccade Results Window will appear which identifies each individual saccade in
terms of its start and end times, peak and mean deg/sec, timetkpn ms, and distance travelled in
pixels. (If you try to read the saccade results in this window, please note that the column headers are
misaligned to the data.) You can close this window.

Figure27 ¢ iLab Saccade Results Window

nSaccade Results EI@
Trial Sacclf Start End rPeak rMean SRT ttPeak dist %Zero
m=e m= deqgf=zec deqgf=zec m= m=e
1 2 6833 6967 36.6 11.2 6833 BB&7 1.5 4]
1 &) 8033 8133 SB6.3 22.7 8033 8067 2.3 0
1 4 9567 9633 88.7 32.5 9567 9600 2.2 0
1 5 10700 10800 110.7 38.3 10700 10733 3.8 0
1 & 14067 14167 105.6 32.86 14067 14100 B0 0
1 7 14900 15000 100.86 32.3 14800 14933 3.2 0
1 8 15933 16000 31.7 12.6 15933 15967 0.8 0
1 9 1e0&T 1a367 85.1 33.1 16067 16100 3.9 S0
1 10 17067 171&7 76.3 29.7 17067 17100 3.0 0
1 11 18000 20900 55.5 30.4 18000 18033 88.2 o8

Click Analysis agaamd choose Save Results to Text. Click the checkboxes for Fixations and Saccades. This
will save out the files you will need for the Convert to IngScribe function in MS Access (see section above
covering File Conversions.)
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Target Analysis in InqScribe

IngScribe is a subtitling program that allows you to view a video file, jump to specific SMPTE timecodes,

control the playback framéy-frame, and insert new timecodes and hotkeyed tags. These functions will
Fft2g e2dz G2 YI ydz f f eentad Sxa@ipns And add @gs idéntxing whicki A O f &
objects are being fixated on.

hyOS @2dz KI@3S 2LISYSR LYyIlj{ONARGSS OftA01l 2y (KS WwW{St
aSRAI {2d2NDS gAyR2g OK22aS W{ Sf IR SOW (¢AY Sy R RBK 2428
Fd /dAaG2Y ¢AYSQO® 9YGSNI GKS {at¢9 GAYSO2RS FNRY
file. This is the same value you used earlier to trim the initial part of the video file. Click OK.

The video should nowappear in the main window of IngScribe and the SMPTE timecode displayed on
the bottom left should reflect the SMPTE timecode you entered (not 00:00:00.00). If the white LED is
within view, it will turn on within a frame or two of the beginning of the video

Select File then Import than Takelimited Text. The Import Settings window will appear where you
should make sure Unicode (UBJis selected andhange Imported Frame Rate to 29.97 (NI SC).

Under Import File select Choose File and choose the fiferths been output from the conversion

utility. If nothing is loaded, there is a problem with the file format. Open the InqScribe transcript file you
created in the conversion step earlier. Make sure each field islédimited and that the file contains
timecode information in the format [00:00:00.00]

Figure28 ¢ IngScribe Media Source Window

J untitled - IngScribe o || =] 23
File Edit View Media Transcript Window Help
Select Media Source.. Transcript Settings

Select Media Source

Source Type: Media File .

Digital audio and video files.

File: Select File... Let me select any file
ChUsers\Amanda\Documents\My Dropbox\EyeTrack Data'\PN Testing T4
[ 00:00:00.00 | March 10, 2010_00000.mav
00:00:00.00 01:00:00.00
Time Code: Start at Custom Time: - | 0:08:27.02|

Q00O
DIIVVY

Play Rate vox

Volume

L R
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Figure29 ¢ IngScribe Import Settings Window

) untitled - IngScribe ‘E”E‘.i

File Edit View Media Transcript Window Help
B)| PN Testing T4 March 10, 2010_00000.mov Transcript Settings

0:00:42.92 (00011941

_ Import Settings
Format: | Tab-delimited Text M

Tab-delimited text files should have either two (IN, TEXT) or three (IN, OUT,

TEXT) fields per record. IN and OUT fields are time codes and will be converted if

the imported frame rate differs from the document's frame rate. Any vertical tab

characters (ASCII 11) within the transcript will be converted to end of paragraph
e

Options:  Imported Text Encoding: [Uni(ode“ (UTF-8) V}

Imported Frame Rate: (2997 fps (NTSC Drop-Frame) -

Imported Text Replaces: Everything ~

Speaker Delimiter:

["] Place Time Codes on Separate Lines

00:08:27.05

00:08:27.02

Import File: Choose File.. |

da P C:\Users\Amanda\Documents\My Dropbox\EyeTrack
Data\S1-B1-T9_InqScribe_coded.txt
POIOOD

Il

Time code format 30 fps

Next you need to define the targets of the experiment to efficiently identify them with a single

keystroke. Clickdit and Edit SnippeClick Add to create a new snippet. At a minimum, you should set

up a snippet for each possible target object name and each relevant part of that object (see examples in
the figure below). Name the shortcut then define its trigger ligking the Define Trigger button. Once

the Define Shortcut Trigger window is open simply click the button you want to assign the shortcut to
and it will show next to the word Trigger in blue. For shortcuts, you typically use Function buttons (e.g.,
F7). Gick OK to return to the Edit Shortcuts and Snippets window. You next need define the snippet by
typing in the associated text. To add the next snippet click Add again, and when you have finished click
Done.

Onebuilt-in shortcut you should be aware of@ntrl+; which inserts a timecode stamp in your
transcript based on the location of the slider for video playback.

Now that you have all of your shortcuts and snippets defined, you can begin coding the video transcript.
You should see timecode stamps lstn the righthand side (see File Import step above). The main

task in IngScribe is to jump between saccades and fixations to ensure that the timecodes accurately
reflect their onset and offset, and for fixations, to additionally record the object fixatebtthe part of

the object fixated. There may be other information to record depending on the requirements of the
experiment. For example, you may need to code what the hand is doing, e.g., reaching for the kettle,
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transporting the kettle, pausing, pougrthe water, setting the kettle down. Further, you may want to
keep track of the location of the object in space, e.g., right, left, which may vary for a given object by
trial or participant. These are all possible snippets.

Figure30 ¢ InqScribe Edit Shouts and Snippets Window

Edit Shortcuts and Snippets

|Snippets -
Activity Code F5 Edit Snippet
Interviewer Fa
Object Bottom F10 M . |Dbject T
Object Tap Fo ame: [Uhject lop
Short Cylinder F7 Leave blank to use a default name
Tall Cylinder F&
Trigger: F9
Define Trigger Clear Trigger
Snippet: |Top
. Define Shortcut Trigger @
Trigger: F9
Press a key or press a button on a foot pedal, gamepad, or
whatever USE input device you want to use,
You may use modifier keys (shift, control, etc) with any kind of
keyboard shorteut,
Select Trigger By Name
| Add | | Remove | | Reset to Def Input Device:
Device Triggen
[ Lox
Include Modifier Keys
U |
| oK | [ Cancel {
[ R

It is very unlikely that the iLab algorithms miss a valid fixation or saccade. It is more likely to have over
identified fixations or saccades. Thusly, the best way to navigate through the video file is the use the
saccade andxation time codes to jump from one point in the video using the timecodes to visually
check whether the position of the crosshair accurately represents the labeled timecode. You can jump
to each timcode by clicking on the timecode itself in the videodcaipt. Once you arrive at the

destination timecode in the video, you will want to check the behavior of the eye in advance and after
that specific timecode to determine whether that is truly the onset or offset of the activity, respectively.
To do that, se the player button that looks like |> (see also the button indicated in the figure below).
This will advance the video by one frame. Similarly, <| will reverse the video by one frame.
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Figure31 ¢ IngScribe Jump to Timecode Navigation

_ untitled - IngScribe = |[[E] )
File Edit View Media Transcript Window Help
&) PN Testing T4 March 10, 2010_00000.mov Transcript Settings

[
IHI[UU:UU:zz Z4]Iighl saccade [00:00:23.24]

[00:00:23.25] fixation [00:00:24.03]

[00:00:24.04] right saccade [00:00:24.06]
[00:00:24.07] fixation [00:00:26.18]
[00:00:26.19] left saccade [00:00:26.21]
[00:00:26.22] fixation [00:00:27.16]

00:00:24.12

[ :00:20.02 L 00:00:31.22
Q00O - ..
DA« DO =y R

Il

Time code format 30 fps

Based on youvideo accuracy check, it may be necessary to alter or even delete the timecodes in the
video transcript. This can be accomplished by positioning the video playback slider at the appropriate
timepoint and using the Cntrl+; shortcut to insert the correctdgude into the transcript. Object

names and parts should be inserted using the snippets you defined earlier.

If you wish to return to your analysis, you can save your entire project using File and then Save. When

you are finished with your visual checktbé video timecodes and have added all the object labels, it is

time to save off the final video transcript. There are two ways to do this. One way is just to highlight the
GSEG yR O2Lk Al tA1S &2dz 6@dmsiethé tef d Natepad SNI G SEG 069
69RAGXt I #S ANIR yaldNES G(KS FTAES 2FF a + GSEdGd ! y2i
Tabdelimited text. In the Export Settings Window that appears name the file, e.g.,
S1B2T9IngScribe_coded.txand click Export.

The video transcript file exported from IngScribe will be appended to the original data collection output
file using the Step 3 conversion utility in MS Access. This completes the data processing steps for the
eyetracking data.
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Timeline Chart of the Tracking Data

Step 3 of the conversion process generates a second CSV datafile appropriate for creating a Timeline
chart of the trial in Excel, e.g., S1B2%8ored_Timeline.csv

To begin, open the created CSV file and the EkeskingTimelineTemplate.CSV. Nee that there are
instructions for how to manipulate the template on the righdnd side. Those instructions are
described in more detail below.

Look at the number of rows in the CSV file. You will need to have the same number of rows in the
Timeline talte. Make new rows in the timeline table NOT by inserting rows but by copying and pasting
the last row. Highlight the fields for Time, Task, Duration, Height, Axis and Label. Cli€k Théh

select the row immediately below the last values on the tatrid drag your selection down to
accommodate the number of rows that you will finally need. For example, the table begins on row 5
and contains 32 values already. If you will need 500 total rows, you will need to select the area from
B33G33 all the way dowto B506G506. Once you have that area selected, hit Shtid paste the last

row throughout that selection. (Note: You may need to move the chart out of the way to the right to
make enough room for the extra rows. You can place the chart underneatiowseagain once you

have pasted them in place.)

Figure32 ¢cExcel Timeline Template Data Table

Eye and Hand Tracking Timeline Template

Title: 5171 69 Timeline

Time (ms) Task Duration (ms) Height Axis Label Instructions
5000 Videotape onset 45 1. Do not insert orremove entire rows (This will mess
5168 Eyetracker initiation 37 up the labeling order in the chart)
5311 1. Tallcyl Fixation 1333 27 2. Edit the yellow cells. You can copy and paste
5311 1.1 TallCyl Middie 431 23 delete, insert, and sort, as long as you do not insert or
5783 1.2TalcylTop 861 17 delete entire rows.
6972 2, Can Fixation 308 35 .
To change the x-axis scale

6872 20Uy 308 30 1 Right-click on the x-axis and select "Format Axis "
7382 3. TallCyl Fixation 206 23 oruse the Chart toolbarto edit the axis properties
7382 3.1TallCyl Top 206 17 2.In the Scale tab, choose specific minimum and
7752 4. Can Fixation 266 35 maximum values
7752 4.1Can Top 266 30
8141 5. ShortCyl Fixation 759 23 To delete a Task
8141 5.1 ShortCyl Top 432 15 Delete the Time and Task in columns B and C.
8613 5.2ShortCyl Middie 492 10 respectively
9208 &, Can Fixation 102 35 To add a Task
5208 CAE My 102 30 1. Donotinsert a row. Just copy the last row of the
5475 1, TallCyl Interact 2113 -10 table down as many rows as you need
5475 1.1TallCyl Reach 328 -15 2. Modify the data series to include the additional
5844 1.2 Tallcyl Grasp 164 -20 rows.
6050 1.3 TallCyl Hold 471 -25 3. Edit each new data point label, referencing the
6542 1.4 Tallcyl Transpart 799 -30 correct cell in column G. This is done by clicking on the
7382 1.5 TallCyl Place 206 35 data points in the chart. Then click on the specific data
8345 2. Shartcyl Interact a4 10 label that you want to edit (this should highlight just the
8346 3.1 ShortCyl Reach 328 15 single data point). Then, with the data point selected,

) type "="then select the cell containing the Label (in
8715 2.2 shortCyl Grasp 123 -20

column G)
8879 2.3 ShortCyl Hold 308 -25
9085 2.4 ShortCyl Transport. 102 -30 Moving Labels
8208 2,5 ShortCyl Place 102 -35 ‘You may need to move the labels around to get
] everything positioned just right

Now go to your CSV file and highlight all 4 columns down to the last value (do NOT copy the whole
column, actually create a box around the values by scroltiribe bottom of the values). Go back to the
template and select cell B5. Cr¥flpaste the values into the template.

The data you pasted into the table should be reflected in the timeline chart. Note that you may have to
adjust the labels and height of tHabels for readability. When you save your work, choose Save As and
select a new name. It is preferable that the template remain unedited.
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Figure33 ¢ Excel Timeline Chart
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Position Chart of the Eyetracking Data

Either the final dataset or the origindhta collection output file can be used to create a position overlay
chart. To do this, open up either file and highlight the x and y position columns. Go to Insert then choose
XY scatter and Straight Lines with Markers. Insert it into a new sheet, bittslecting a new sheet or
manually cutting and pasting it on a new sheet. You can change the look of the data points by clicking on
some the points to select them and then righicking on the selected points and choosing Format Data
Series.

Figure34 ¢ Excel Position Chart Data Sources

Next create the background image you would like to use by scrolling a video player to the screen capture
picture you want. Make sure the video size is sufficiently large and hit the PrtSc screen on your Windows
keyboad or ShiftApple-3 on your Mac keyboard. This will store a copy of your desktop in your copy

buffer or clipboard.

Open up an image editor, e.g., MS Paint or Photoshop Elements, open a new document and paste the
image in using Cnt\ or the options fronthe top menu for pasting. Select the portion of your desktop
that you want to use for the image and crop to that selection (commands to do this vary by the image
editor you use). Save off the image in a standard image format, e.g., PNG, GIF, JPG, &8P, TIF,

Return to Excel and click in the white background area of the plot. Now that the plot area is selected,
right-click in that area and select Format Plot Area. Select Fill and Picture or Texture Fill. Click Insert
From File and select the image. Tihege will be scaled to fit in the background of the plot.
























