






Figure 60. Image 20 Sunset on a Beach. 
Sunset on a beach. Two people are silhouetted on the beach. Half the sun is visible on the 
horizon. The sky is a mixture of reds, yellows, and gray. The focus is soft. 
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APPENDIX C: TELEPHONE SCREENING QUESTIONS 



Phone Screening for Novice Subjects 

Only BOLD answers are acceptable 

Name: _____________ _ Phone: ________ _ 

1. How many rolls of film would you estimate that you use in a year? 

_more than 6 rolls __ .LESS THAN 6 ROLLS 

2. Would you consider photography one of your hobbies? 

_Yes __ NO 

3. How often do you read photography magazines? 

___ Several times a year 

__ < ONCE A YEAR 

__ ...... > once a year 

NEVER 

4. Have you ever taken a class in photography? 

_Yes ___ NO 

5. Are you required to take photographs as part of your job? 

_Yes NO 

6. Would you consider yourself to have 20/20 vision? 

No - YES 

7. Do you wear glasses or contacts? 

_GLASSES CONTACTS 

8. Do you have nonnal color vision? 

_No YES 

154 

NONE 



APPENDIX D: INFORMED CONSENT 



PARTICIPANT'S INFORMED CONSENT 
VIRGINIA POLYTECHNIC INSTITUTE AND STATE UNIVERSITY 

Title or study: Image Evaluation and Verbal Protocol 

Researcher: Dr. H. L. Snyder, Tina M. Brunetti 

Brief Description 
The objective of this research is to determine what you attend to while making judgments of 

subjective image quality. Subjective reports of attention as you make subjective quality judgments of 
consumer-like images displayed on a CRT will be collected. 

Before you are permitted to participate in the study ~ you will be required to take part in screening tests 
for visual acuity and color vision. These tests require specific visual capabilities, and you maybe excused 
from the study by the experimenter after completing these tests. If you are excused from the experiment, 
you will be paid for your time. If you are not excused, you will be invited to participate in the study. You 
will be monetarily compensated for your time. 

Each session will be recorded on videotape. The tapes will be viewed only by the experimenter and the 
faculty advisor, Dr. H. L. Snyder. The tapes will be erased after the completion of the data analysis, 
approximately four months from today. 

There are no risks from participating in this study. 

Consent 
You have now read a brief description of this experiment and understand that its purpose is to study 

your subjective response to the quality of the photographs. 

If you have any questions regarding this experiment you may contact the researcher at 231-9092. You 
may also contact the Faculty Research Advisor for this project, Dr. H. L. Snyder. at 231-7257, or the 
University Institutional Review Board Chairman, Dr. Janet Johnson at 231-0077 . 

. As a participant in this experiment, you have certain rights, as listed below. You should read and 
understand these rights prior to your consenting to participate in this study. 

1. You have the right to stop participating in this experiment at any time. 
2. You have the right to withdraw your data from the experiment. All data are treated 

anonymously. Therefore, if you wish to withdraw your data, you must indicate so before 
leaving the session. 

3. You have the right to be informed of the overall results of this experiment. If you wish to 
receive information about the results, please include your address with your signature below. 
If you do so, a summary will be sent to you approximately three months after completion of 
the study. For further information you may contact the Displays and Controls Laboratory in 
the Industrial and Systems Engineering Department 

Your signature below indicates that you understand what is expected of you in this study, and that you 
have read the above stated rights and consent to participate. 

Printed Name Signature Date 
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VIRGINIA POLYTECHNIC INSTITUTE AND STATE UNIVERSITY 
OFF-SITE INFORMED CONSENT 

Title of study: Image E,'aluation and Verbal Protocol 

Researcher: Dr. H. L. Snyder, Tina M. Brunetti 

Brief Description 
The objective of this research is to detennine what you attend to while making judgments of 

subjective image quality. Subjective reports of attention as you make subjective quality judgments of 
consumer-like images displayed on a CRT will be collected. 

Before you are pennitted to participate in the study, you will be required to take part in screening tests 
for visual acuity and color vision. These tests require specific visual capabilities, and you maybe excused 
from the study by the experimenter after completing these tests. 

Each session will be recorded on videotape. The tapes will be viewed only by the experimenter and the 
faculty advisor. Dr. H. L. Snyder. The tapes will be erased after the completion of the data analysis, 
approximately four months from today. 

There are no risks from participating in this study. 

Consent 
You have now read a brief description of this experiment and understand that its purpose is to study 

your subjective response to the quality of the photographs. 

If you have any questions regarding this experiment you may contact the researcher at (703) 231-9092. 
You may also contact the Faculty Research Advisor for this project, Dr. H. L. Snyder, at (703) 231-7257, 
or the University Institutional Review Board Chairman, Dr. Janet Johnson at (703) 231-6077. 

As a participant in this experiment, you have certain rights. as listed below. You should read and 
understand these rights prior to your consenting to participate in this study. 

1. You have the right to stop participating in this experiment at any time. 
2. You have the right to withdraw your data from the experiment. All data are treated 

anonymously. Therefore, if you wish to withdraw your data, you must indicate so before 
leaving the session. 

3. You have the right to be infonned of the overall results of this experiment If you wish to 
receive infonnation about the results, please include your address with your signature below. 
If you do so, a summary will be sent to you approximately three months after completion of 
the study. For further infonnation you may contact the Displays and Controls Laboratory in 
the Industrial and Systems Engineering Department of Virginia Tech at (703) 231-9092 or 
(703) 231-7257. 

Your signature below indicates that you understand what is expected of you in this study, and that you 
have read the above stated rights and consent to participate. 

Printed Name Signature Date 

157 



PARTICIPANT'S INFORMED CONSENT 

Title of study: Print Evaluation and Eye Tracking 

Researcher: Harry L. Snyder, Tina Brunetti 

Brief Description 
The experiment you are about to participate in requires you to view photographic prints with the 

use of an eye tracker. Your subjective opinion of the quality of the prints will be solicited. The purpose of 
this study is to determine how people look at photographs and what their subjective judgments of image 
quality are. Dilation of your pupils will be necessary for the eye tracker to work properly. 

Before you are permitted to participate in the study, you must pass a series of screening tests, 
listed in the following order: 

1. Medical History Questionnaire 
2. Visual acuity, color vision, and dental questions 
3. Eye tracker performance test 
4. Brief bio-microscopic eye examination 

These tests require specific attributes; you may be excused from the study by the experimenter after 
completing anyone of these tests. If at any time you are excused from the experiment, you will be paid for 
your time. If you are not excused, you will be invited to participate in the study. You will be monetarily 
compensated for your time. 

Before participating in the experimental session you will have your pupils dilated by an 
optometrist, Dr. Steven Jacobs. Dr. Jacobs will review your medical history and briefly examine your 
eyes. If he determines your pupils may be dilated with minimal risk. he will administer Phenylephrine 
2.5 % and Tropicamide in both your eyes. After your pupils dilate to an appropriate diameter the 
experimental session will begin. After the experimental session. you will not be allowed to drive or ride a 
bicycle for at least four hours from the initial administration of the dilation drugs. 

The information you provide on the Medical History Questionnaire will be used to screen out 
potential subjects that may have difficulties from administration of the drug. If you are chosen to 
participate, the risks associated with dilating your pupils with Phenylephrine 2.5% and Tropicamide are 
minimal. Upon administration of the drops you may feel a stinging sensation for approximately 15 to 30 
seconds. After the drug has taken effect, you will be sensitive to bright light. You may also have 
difficulty focusing, especially on close objects. You may experience a headache, dizziness or eye strain if 
attempting to do close work while the drug is still active. During the experiment you may experience a 
slight, temporary drying of your eyes and perhaps postural discomfort from sitting in a relatively still 
position. Breaks will be given at least every 30 minutes, more often if you feel you need them. 

Consent 
You have now read a brief description of this experiment and understand that its purpose is to study 

your subjective response to the quality of the photographs and how your eyes move as you look at them. 

If you have any questions regarding this experiment you may contact the researcher at 231-9092. 
You may also contact the Faculty Research Advisor for this project, Dr. H. L. Snyder, at 231-7527, or the 
University Institutional Review Board Chainnan, Dr. Janet Johnson, at 231-6077. 

As a participant in this experiment, you have certain rights, as listed below. You should read and 
understand these rights prior to your consenting to participate in this study. 

1. You have the right to stop participating in this experiment at any time. 
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2. You have the right to withdraw your data from the experiment. All data are treated anonymously. 
Therefore, if you wish to withdraw your data, you must indicate so before leaving the session. 

3. You have the right to be informed of the general results of this experiment. If you wish to receive 
information about the results, please include your address with your signature below. If you do so, a 
summary will be sent to you approximately three months after completion of the study. For further 
information you may contact the Displays and Controls Laboratory in the Industrial and Systems 
Engineering Department 
4. The potential risks of participating are minimal. 

5. Although the risks associated with the use of the mouth piece (bite bar) are minimal. the bite bar will 
be sterilized before and after each use. The experimenter will use latex gloves whenever the bite bar is 
handled. 

Your signature below indicates that you understand what is expected of you in this study. and that 
you have read the above stated rights and consent to participate. Additionally. by signing this form you 
agree NOT to operate a motor vehicle or bicycle for a period not less than four hours after the initial 
administration of the dilation drugs. 

Printed Name Signature Date 
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APPENDIX E: IMAGE EV ALUA TION INSTRUCTIONS 



INSTRUCTIONS 

Initial Screening 

Thank you for volunteering to be screened for possible participation in a study 
concerning subjective image quality and subjective reports of attention. Before we begin 
the screening tests, I need to ask for your consent to participate in the screening and testing 
procedures. This form is an informed consent. It outlines the purpose of the study, the 
monetary payment schedule, contact phone numbers, and your rights as a subject. Please 
read it carefully; if you do not have any questions and if you give your consent, please sign 
and date both copies of the form. One copy is for my records; the other copy is for yours. 

[Stop for informed consent. If signed, continue. If not signed, pay and dismiss.] 

The purpose of this screening is to determine if you can meet the stringent criteria 
established for this study. Your visual acuity and color vision will be tested. If you meet 
the initial criteria, you will then be invited to participate in the study. 

This is not a medical examination. This screening is being conducted solely to 
determine whether you qualify for participation in the study_ Failure to meet our criteria in 
no way determines, or suggests, any visual abnormalities. Failure to meet our stringent 
criteria simply means you do not possess the desired characteristics to become a participant 
for the study. 

Please listen to, and follow closely, all instructions provided to you by the 
experim~nter. Feel free to ask any questions you may have. 

[Stop to test acuity and color vision. If, okay continue. If not okay, debrief, pay, and dismiss.] 

Before we start the experiment, I would like to have you fill out a Camera Profile 
Form. I will be using this information to determine your expertise as a photographer and to 
understand how much film you use in a year. 

[Stop to fill out profile. Continue with the appropriate section: Concurrent or Retrospective 
Experimental Session.] 

Concurrent Experimental Session 

Thank you for volunteering to participate in this study. You have been selected to 
participate in this study based upon the screening tests. Please listen carefully to all 
instructions and ask questions if you do not understand any instructions. 

The goal of this study is to investigate your opinion of the quality of the photographs 
and the areas you think are important in forming your opinion. Please keep in mind there 
are no right or wrong answers to this task. You will be presented a series of images in 
random order. Your task is to assess the quality of each image. I want you to rate each 
image on a scale of 1 to 20, where 1 is the worst imaginable overall quality (the worst 
photograph you have ever seen) and 20 is the best imaginable overall quality (the best 
photograph you have ever seen), As you determine your quality rating, I want you to point 
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and click on the features in the image you are using to make your assessment. Please be 
sure to click the mouse on the feature. 

I will ask you to adjust your chair so that your forehead is centered on the headrest. 
Please keep your head in contact with the headrest throughout the experiment. I will then 
adjust the video camera. It will be pointing over your shoulder. The only thing I will be 
recording is the display; the only part of your body that may be recorded is part of your 
shoulder and perhaps your hands. 

[Stop to adjust chair and camera.] 

You are now going to go through a tutorial that will familiarize you with the task. 
Please read the instructions on the screen, if you have any questions, please ask. After you 
have completed the tutorial you will continue with the experimental task. You may request 
a break at any time. 

[Stop to assess image quality and collect mouse clicks. After all images have been rated, Skip to 
Debriefing section.] 

Retrospective Experimental Session 

Thank you for volunteering to participate in this study. You have been selected to 
participate in this study based upon the screening tests. Please listen carefully to all 
instructions and ask questions if you do not understand any instructions. 

The goal of this study is to investigate your opinion of the quality of the photographs 
and the areas you think are important in forming your opinion. Please keep in mind there 
are no right or wrong answers to this task. You will be presented a series of images in 
random order. Your task is to assess the quality of each image. I want you to rate each 
image on a scale of 1 to 20, where 1 is the worst imaginable overall quality (the worst 
photograph you have ever seen) and 20 is the best imaginable overall quality (the best 
photograph you have ever seen). After you assess the quality, I want you to point and 
click on the features in the image you used to make your assessment. Please be sure to 
click the mouse on the feature. 

I will ask you to adjust your chair so that your forehead is centered on the headrest. 
Please keep your head in contact with the headrest throughout the experiment I \vill then 
adjust the video camera. It will be pointing over your shoulder. The only thing I will be 
recording is the display; the only part of your body that may be recorded is part of your 
shoulder and perhaps your hands. 

[Stop to adjust chair and camera.] 

You are now going to go through a tutorial that will familiarize you with the task. 
Please read the instructions on the screen, if you have any questions, please ask. After you 
have completed the tutorial you will continue with the experimental task. You may request 
a break at any time. 

[Stop to assess image quality collect mouse clicks. After all images have been rated, Skip to 
Debriefing section.} 
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Debriefing 

I want to thank you for participating in this study. Please do not discuss this study 
with anyone who might potentially participate until it is completed. 
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APPENDIX F: PROCEDURE FOR ATTAINING TRACK LOCK 



INTRODUCfION 
The purpose of this document is to describe the operating procedures for Virginia 

Tech's third generation SRI DPI eye tracker. This procedure is a revised version of that in 
Gutmann, Snyder, Farley, and Evans (1979). The current configuration of the tracker is 
such that the tracker has been placed on a moclified machinist's stage and a laboratory jack. 
The stage controls the x and z axes, will the jack controls the y axis. This modification was 
made to keep the subject stationary throughout the alignment process and to move the 
tracker to the subject 

Terminology used in the procedure is described below. The "input optics" refer to the 
collection of lenses and mirrors which define the optical path between the light source and 
the dichroic mirror. The "receiving optics" are the collection of lenses, mirrors, 
beamsplitters, and detectors which defme the optical path between the dichroic mirror and 
the photodetectors for the first and fourth Purkinje images. 

The input optics contain two light sources: the "visible source" and the "infrared (IR) 
source". The "iris" refers to the iris located between the source and the mirrors driven by 
the first Purkinje servo. This iris is used for varying the size of the source beam. The 
"centering light" is a source of visible illumination located below the dichroic mirror. 

In the receiving optics, "MI3" refers to the adjustable mirror used to control the 
position of the fourth Purkinje on the fourth Purkinje photodetector. The "fourth detector 
lever" refers to that lever which allows the operator to slide the fourth Purkinje detector into 
the receiving optical path. The "IR viewer" refers to the infrared scope placed behind the 
fourth Purkinje detectors. Stable tracking of eye rotations is referred to as "track lock", 

BITE BAR FITTING 
The bite bar, used to stabilize the subject's head, was a U-shaped aluminum plate. It 

was 3 mm thick, and the "U" shaped part was 49 mm by 52 mm. Each prong of the U was 
10 mm across and 20 nun long. The aluminum plate was covered with approximately 12 to 
15 mm of Kerr red impression compound The bite bar will be heated to approximately 
132°F (the working temperature of the compound). Once pliable, the bite bar was placed in 
the subject's mouth and the subject instructed to close his/her jaw. When the wax cooled 
and hardened ( approximately 1 to 2 minutes), the bite bar was removed and a name label 
applied. The bite bar was rinsed in clean water, sterilized in anhydrous, 190-proof ethyl 
alcohol, and rinsed with clean water prior to storage or usage. Latex gloves were worn by 
the experimenter whenever the bite bar was handled. 

When the bite bar was cool and cleaned it was attached to a 203 mm shaft that was 
attached to the table. An adjustable height chair was used to accommodate subjects of 
different stature. After the subject adjusted the chair to the most comfortable position, the 
bite bar was inserted into his/her mouth and the head rest was adjusted. 

INITIAL ALIGNMENT 
The initial alignment of the tracker to the subject was achieved using visible light 

provided from two sources. One source, the visible source, is located in the same plane as 
the IR source and follows a path through the dovetail mirror assembly, to the dichroic 
mirror, and onto the subject's eye. The image from the visible source forms a reddish spot 
the subject's eyelid. This light is used to align the subject in the x and y planes. The 
second source, the centering light, projects an elliptically shaped white spot of light onto 
the subject's eyelid. The centering light is used to align the subject in the z plane. 

The image from the visible source and the centering light come closest to intersecting at 
one point in the x, y, and z planes. This can be seen by placing a sheet of paper 15 cm 
behind the dichroic mirror. The point at which the three images, two from the visible 
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source and one from the centering light, come closest to intersecting is the desired location 
of the subject's eye. 

The initial alignment is made with the subject's eyes closed. 
1. Activate the visible source and the centering light. Open the iris to it's maximum 

aperture 
2. Move the tracker in x and y until the light from the visible source appear in the 

center of the subject's eyelid. 
3. Adjust the tracker in all directions so the image from the centering light falls in 

the center of the light from the visible source. This completes the initial 
alignment. 

It is important to note that even if the tracker is properly aligned at this stage, small 
changes in x, y, and z will be necessary as the procedure is continued. 

OPTICAL ALIGNMENT 
The purpose of the optical alignment procedure is to refine the alignment made during 

the initial alignment. This procedure involves trimming the IR source beam and positioning 
the tracker's IR beam is aligned with respect to the subject. 

1. Turn off the visible source and the centering light. Move the fourth detector 
lever so that the fourth Purldnje image photodetectors are out of the receiving 
optical path. 

2. Move the tracker in the z axis in order to focus the Purkinje images. The images 
are in focus when, looking through the IR viewer, the pupil boundary is 
sharpest and the brighter of the two spots within the pupil (the first Purkinje) is 
sharpest, brightest, and best defined. 

3. With the subject looking at the center of the display, reduce the size of the iris 
until only the pupil is visible This adjustment is made while the experimenter is 
looking through the IR viewer. If the smallest aperture setting yields a beam 
larger than the subject's pupil, return to step 2. If during the next setting the 
smallest iris diaphragm is again larger than the pupil, dismiss the subject. If the 
pupil is too small, the tracker will not be able to maintain track lock. 

ALIGNMENT FOR CAPTURE 
This procedure entails making additional small adjustments in the location of the 

tracker to facilitate the acquisition of track lock. In order to complete this part of the 
procedure, the operator will have to be able to differentiate between the first and fourth 
Purkinjes as they appear in the IR viewer. The ftrst Purkinje appears as a bright dot on the 
right side of the image of the pupil and the fourth is a much dimmer and smaller dot to the 
left of the first image. 

1. Turn the light level potentiometer to the maximum. 
2. While observing the first Purkinje light meter, make small adjustments in the x, 

y, and z planes in order to maximize the light output and make the focus light 
come on. Focus adjustments are made in the z plane. It is important to note 
that at this stage only small changes in x, y, and z are required. If the operator 
feels that they have move the tracker too far, verification may be obtained by 
looking through the IR viewer. If the IR beam and the pupil are not coincident, 
then the tracker has been moved too far and the procedure should be repeated 
from the previous section. If the tracker is moved too far out of position, the 
subject's iris and sclera will come into view and will reflect infrared energy. 
This reflection may cause abnormally high first Purkinje light level. The 
operator should be careful not to try to establish track lock in this condition. 
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3. Once the fIrst Purkinje image light level has been maximized and the focus servo 
light is on, small changes in x, y, and z are needed to zero the horizontal and 
vertical error meters for the fIrst Purkinje. Adjust the light level potentiometer 
until the return signal meter reads between 0.4 and 0.6. When the error meters 
are zeroed and the light level is between 0.4 and 0.6, the HI LOCK and the VI 
LOCK lights will be lit. Tum on the servos and push SEARCH START. Ask 
the subject to blink. The tracker should make a soft clicking noise as the subject 
closes and opens hislher eyes. The noise is from the servos going into and 
coming out the search pattern. If the tracker is making a lot of noise, tum the 
servos off and start over with the initial alignment. 

4. Adjust the thumb screws on M13 so the fourth Purkinje is centered in the cross 
hairs in the IR viewer. Slide the fourth photodetectors into the optical path. 
Zero the error meters by adjusting the M13 thumb screws slightly. Adjust the 
light level potentiometer until the fourth return signal meter reads between 0.4 
and 0.6. Engage the H4 and V4 servos. 

STABILITY CHECK 
Once the eye tracker has been successfully adjusted the subject will be asked to glance 

at the target. If the eye tracker cannot maintain track lock, the subject will be dismissed. If 
track lock can be maintained over the entire target the subject will be invited to participate in 
the study. 

RECORD TRACK rosmoN 
Record the x, y, and z of the tracker, as well as the diameter of the iris and the fIrst and 

fourth light level potentiometer settings. This will allow the operator to skip the initial and 
optical alignment when the subject is put on the tracker again. 
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APPENDIX G: EYE TRACK CLASSIFICATION 



ETC is best described in the words of the original developers: 

As described in Evans and Gutmann (1978), the first step in 

the eye movement data reduction process consisted of estimating 

the instantaneous velocity and acceleration in the vertical (Y) and 

horizontal (X) dimensions. Derivatives of eye position were 

obtained using a derivative calculation technique which convolves 

an integer list with a vector of raw data. The resulting derivative 

estimate is the least-squares fit for the polynomial chosen .... By 

using a sliding vector of raw data points, derivative estimates may 

calculated for each data point rather than only at the center points 

of vectors that are disjoint in time. another advantage is that the 

derivative estimates produce little noise as compared to difference 

calculations. 

The magnitude of the velocity vector, (X2 + y2 )112 , and the 

magnitude of the acceleration vector, (X2 + y2 )112 , were 

calculated for each data point and stored in a ring buffer. The sum 

of the velocity and acceleration magnitudes stored in each sliding 

vector served as the basis of classification. If the velocity and 

acceleration sums each exceed specified threshold values, then a 

classification of saccade was made for the original X and Y data 

points associated with the midpoint of the velocity and acceleration 

sliding vector. If either of the sums was less than its respective 

threshold value, than a classification of fIxation was made. Thus, 

high velocity and acceleration eye movements resulted in a 

classification of saccade, while lower velocity and acceleration 

movements resulted in a classification of fixation. (Gutmann, 

Snyder, Farley, and Evans, 1979, pp. 35-37) 
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APPENDIX H: CHI-SQUARE TABLES 



TABLE 42. Chi Square Results for the Image Evaluation Study, Image 1 

Source df X2 P 

Protocol (P) 1 0.1539 >0.05 

Group (G) 1 0.9615 >0.05 

Object (0) 4 16.6731 <0.01 

G*O 4 5.6600 >0.05 

P*O 4 1.1710 >0.05 

P*G 1 2.0110 >0.05 

P*G*O 4 12.861 ** 

Total 19 39.4915 
** 50 percent of the cells have expected frequencies less than five. Chi-square may not be 
a valid test; therefore, the p-value is not listed. 
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TABLE 43. Image 1 Frequency ofClickslFixations for Each Object 

Object Frequency 

Image Evaluation Eye Tracker Total 
(Clicks) (Clicks + Fixations) 

Background (A) 30 25 55 

Child's Body (B) 24 26 50 

Child's Face (C) 27 36 63 

Television (D) 7 8 15 

Christmas Tree (E) 16 105 121 

Total 104 200 304 

TABLE 44. Chi Square Results for the Eye Tracker Study, Image 1 

Source df X2 p 

Measure (M) 1 62.7200 <0.001 

Object (0) 4 142.1500 <0.001 

M*O 4 4.425 >0.05 

Total 9 209.2950 
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TABLE 45. Chi Square Results for the Image Evaluation Study, Image 2 

Source df X2 p 

Protocol (P) 1 0.0658 >0.05 

Group (G) 1 3.8613 <0.05 

Object (0) 6 4.2054 >0.05 

G*O 6 5.528 >0.05 

p*o 6 1.6333 >0.05 

P*G 1 0.002 >0.05 

P*G*O 6 8.579 ** 

Total 27 23.8748 
** 61 percent of the cells have expected frequencies less than five. Chi-square may not be 
a valid test; therefore, the p-value is not listed. 
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TABLE 46. Image 2 Frequency of ClickslFixations for Each Object 

Object Frequency 

Image Evaluation Eye Tracker Total 
(Clicks) (Clicks + Fixations) 

Woman 1 (A) 20 44 64 

Woman 2 (B) 11 15 26 

Person 3 (C) 21 17 38 

Child 1 (D) 20 31 51 

Child 2 (E) 15 21 36 

Flash Reflection (F) 17 31 48 

Background (0) 33 57 60 

Total 137 216 353 

TABLE 47. Chi Square Results for the Eye Tracker Study, Image 2 

Source df X2 p 

Measure (M) 1 90.7407 <0.001 

Object (0) 6 19.9702 <0.01 

M*O 6 15.772 <0.02 

Total 13 126.4829 
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TABLE 48. Chi Square Results for the Image Evaluation Study, In1age 3 

Source df X2 P 

Protocol (P) 1 0.000 >0.05 

Group (G) 1 5.2326 <0.05 

Object (0) 7 10.2791 >0.05 

G*O 7 4.865 >0.05 

p*o 7 2.541 >0.05 

P*G 1 0.600 >0.05 

P*G*O 7 23.2060 ** 

Total 31 46.7237 
** 75 percent of the cells have expected frequencies less than five. Chi-square may not be 
a valid test; therefore, the p-value is not listed. 
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TABLE 49. Image 3 Frequency of ClickslFixations for Each Object 

Object Frequency 

Image Evaluation Eye Tracker Total 
(Clicks) (Clicks + Fixations) 

Person 1 (A) 18 1 19 

Woman 1 (B) 15 34 49 

Woman 2 (C) 14 30 44 

Child (D) 15 18 33 

Pots (E) 11 8 19 

Clock (F) 15 18 33 

Background (0) 18 31 49 

Lens Flare (H) 66 50 116 

Total 172 190 362 

TABLE 50. Chi Square Results for the Eye Tracker Study, Image 3 

Source df X2 P 

Measure(M) 1 27.2842 <0.001 

Object (0) 7 38.3053 <0.001 

M*O 7 64.715 <0.001 

Total 15 130.3045 
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TABLE 51. Chi Square Results for the Image Evaluation Study, Image 4 

Source df X2 p 

Protocol (P) 1 0.0392 >0.05 

GrouE (G) 1 0.9804 >0.05 

Object (0) 5 4.6471 >0.05 

G*O 5 4.464 >0.05 

P*O 5 60.9300 >0.05 

P*G 1 3.139 >0.05 

P*G*O 5 12.783 ** 

Total 23 87.1587 
** 71 percent of the cells have expected frequencies less than five. Chi-square may not be 
a valid test; therefore, the p-value is not listed. 
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TABLE 52. Image 4 Frequency of Clicks/Fixations for Each Object 

Object Frequency 

Image Evaluation Eye Tracker Total 
(Clicks) (Clicks + Fixations) 

Man's Face (A) 18 44 62 

Man's Body (B) 10 46 56 

Woman's Face (C) 12 45 57 

Woman's Body (D) 19 44 63 

Walls (E) 17 57 74 

Background (F) 26 21 47 

Total 102 257 359 

TABLE 53. Chi Square Results for the Eye Tracker Study, Image 4 

Source df X2 p 

Measure (M) 1 136.0661 <0.001 

Object (0) 5 5.0927 >0.05 

M*O 5 19.568 <0.01 

Total 11 160.7308 
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TABLE 54. Chi Square Results for the Image Evaluation Study~ Image 5 

Source df X2 p 

Protocol (P) 1 0.1177 >0.05 

GrouE (G) 1 0.4706 >0.05 

Object (0) 6 43.3803 <0.001 

0*0 6 6.718 >0.05 

p*o 6 3.868 >0.05 

p*o 1 3.024 >0.05 

p*O*O 6 12.850 ** 

Total 27 70.4286 
** 61 percent of the cells have expected frequencies less than five. Chi-square may not be 
a valid test; therefore~ the p-value is not listed. 
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TABLE 55. Image 5 Frequency of ClickslFixations for Each Object 

Object Frequency 

Image Evaluation Eye Tracker Total 
(Clicks) (Clicks + Fixations) 

Man 1 (A) 16 19 35 

Man 2 (B) 21 40 61 

Man 3 (C) 19 37 56 

Women (D) 24 41 65 

Cake (E) 10 23 33 

Table Stuff (F) 12 12 24 

Background (0) 34 26 60 

Total 136 198 334 

TABLE 56. Chi Square Results for the Eye Tracker Study, Image 5 

Source df X2 P 

Measure (M) 1 88.0000 <0.001 

Object (0) 6 26.8485 <0.02 

M*O 6 0.432 >0.05 

Total 13 115.2805 

180 



TABLE 57. Chi Square Results for the Image Evaluation Study, Image 6 

Source df Xl P 

Protocol (P) 1 1.1986 >0.05 

GrouE (G) 1 1.1986 >0.05 

Object (0) 4 1.7575 >0.05 

G*O 4 3.613 >0.05 

P*O 4 4.408 >0.05 

P*G 1 0.485 >0.05 

P*G*O 4 8.504 

Total 19 21.1647 
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TABLE 58. Image 6 Frequency of ClickslFixations for Each Object 

Object Frequency 

Image Evaluation Eye Tracker Total 
(Clicks) (Clicks + Fixations) 

Man 1 (A) 26 45 71 

Woman 1 (B) 22 24 46 

Woman 2 (C) 26 35 61 

Table (D) 27 14 41 

Background (E) 40 63 103 

Total 141 167 308 

TABLE 59. Chi Square Results for the Eye Tracker Study, Image 6 

Source df X2 p 

Measure (M) 1 60.9116 <0.001 

Object (0) 4 19.905 <0.001 

M*O 4 12.165 <0.02 

Total 9 92.9816 
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TABLE 60. Chl Square Results for the Image Evaluation Study, Image 7 

Source df X2 P 

Protocol(P) 1 2.5575 >0.05 

Group (G) 1 5.31 <0.05 

Object (0) 5 11.2979 <0.05 

0*0 5 4.52 >0.05 

p*o 5 3.433 >0.05 

P*G 1 1.102 >0.05 

P*O*Q 5 15.536 ** 

Total 23 43.7564 
** 63 percent of the cells have expected frequencies less than five. Chi-square may not be 
a valid test; therefore, the p-value is not listed. 
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TABLE 61. Image 7 Frequency of ClickslFixations for Each Object 

Object Frequency 

Image Evaluation Eye Tracker Total 
(Clicks) (Clicks + Fixations) 

Woman 1 Face (A) 23 38 61 

Woman 1 Body (B) 10 17 27 

Woman 2 Face (C) 28 55 83 

Woman 2 Body (D) 15 28 43 

Woman 3 (E) 9 18 27 

Background (F) 28 36 64 

Total 113 192 305 

TABLE 62. Chi Square Results for the Eye Tracker Study, Image 7 

Source df X2 p 

Measure (M) 1 56.3333 <0.001 

Object (0) 5 24.2813 <0.001 

M*O 5 9.961 >0.05 

Total 11 90.5756 
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TABLE 63. Chi Square Results for the Image Evaluation Study, Image 8 

Source df Xl p 

Protocol(P) 1 0.0581 >0.05 

Group (G) 1 1.8645 >0.05 

Object (0) 7 26.1081 <0.001 

G*O 7 10.275 >0.05 

p*O 7 4.393 >0.05 

P*G 1 6.973 <0.01 

P*G*O 7 20.347 ** 

Total 31 70.0187 
** 59 percent of the cells have expected frequencies less than five. Chi-square may not be 
a valid test; therefore, the p-value is not listed. 
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TABLE 64. Image 8 Frequency of ClickslFixations for Each Object 

Object Frequency 

Image Evaluation Eye Tracker Total 
(Clicks) (Clicks + Fixations) 

Man 1 (A) 16 40 56 

Man 2 (B) 21 23 44 

Woman 1 (C) 18 45 63 

Woman 2 Face (D) 20 30 50 

Woman 2 Body (E) 6 11 17 

Flowers (F) 15 11 26 

Table Stuff (G) 37 67 104 

Background (H) 22 27 49 

Total 155 254 409 

TABLE 65. Chi Square Results for the Eye Tracker Study, Image 8 

Source df X2 p 

Measure (M) 1 88.5827 <0.001 

Object (0) 7 62.878 <0.001 

M*O 7 9.804 >0.05 

Total 15 161.2647 
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TABLE 66. Chi Square Results for the Image Evaluation Study, Image 9 

Source df X2 p 

Protocol (P) 1 10.9466 <0.001 

Group (G) 1 0.2026 >0.05 

Object (0) 4 18.9416 <0.001 

G*O 4 0.695 >0.05 

p*O 4 2.515 >0.05 

P*G 1 3.193 >0.05 

P*G*O 4 4.265 ** 
Total 19 40.7588 
** 40 percent of the cells have expected frequencies less than five. Chi-square may not be 
a valid test; therefore, the p-value is not listed. 
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TABLE 67. Image 9 Frequency of ClickslFixations for Each Object 

Object Frequency 

Image Evaluation Eye Tracker Total 
(Clicks) (Clicks + Fixations) 

Man 1 (A) 22 34 56 

Man 2 (B) 39 75 114 

Benches (C) 19 29 48 

Foreground (D) 23 7 30 

Background (E) 10 79 89 

Total 113 224 337 

TABLE 68. Chi Square Results for the Eye Tracker Study, Image 9 

Source df Xl p 

Measure (M) 1 111.4464 <0.001 

Object (0) 4 49.0696 <0.001 

M*O 4 3.285 >0.05 

Total 9 163.8010 
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TABLE 69. Chi Square Results for the Inlage Evaluation Study, Image 10 

Source df X 2 p 

Protocol (P) 1 1.8889 >0.05 

Group (G) 1 1.4706 >0.05 

Object (0) 5 3.6373 >0.05 

G*O 5 3.961 >0.05 

P*O 5 0.859 >0.05 

P*G 1 1.437 >0.05 

P*G*O 5 5.774 ** 

Total 23 19.0278 
** 29 percent of the cells have expected frequencies less than five. Chi-square may not be 
a valid test; therefore, the p-value is not listed. 
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TABLE 70. Chi Square Results for the Eye Tracker Study, Image 10 

Source df X2 P 

Measure (M) 1 15.0602 <0.001 

Object (0) 5 4.3253 >0.05 

M*O 5 4.733 >0.05 

Total 11 24.1185 
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TABLE 71. Chi Square Results for the Image Evaluation Study, Image 11 

Source df X2 p 

Protocol (P) 1 13.0962 <0.001 

GrouE (G) 1 3.7674 >0.05 

Object (0) 4 8.5349 >0.05 

G*O 4 5.262 >0.05 

p*O 4 2.58 >0.05 

P*G 1 0.034 >0.05 

P*G*O 4 11.046 ** 

Total 23 44.6205 
** 65 percent of the cells have expected frequencies less than five. Chi-square may not be 
a valid test; therefore, the p-value is not listed. 
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TABLE 72. Image 11 Frequency of ClickslFixations for Each Object 

Object Frequency 

Image Evaluation Eye Tracker Total 
(Clicks) (Clicks + Fixations) 

Child's Face (A) 26 61 87 

Child's Body (B) 18 34 52 

Swing (C) 11 40 56 

Rope (D) 19 15 34 

Background (E) 12 35 47 

Total 86 185 271 

TABLE 73. Chi Square Results for the Eye Tracker Study, Image 11 

Source df X2 p 

Measure(M) 1 48.7838 <0.001 

Object (0) 4 29.2432 <0.001 

M*O 4 106.529 <0.001 

Total 9 184.556 
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TABLE 74. Chi Square Results for the Image Evaluation Study, Image 12 

Source df X2 P 

Protocol (P) 1 0.2577 >0.05 

Group (G) 1 0.0928 >0.05 

Object (0) 3 0.9949 >0.05 

G*O 3 3.792 >0.05 

p*o 3 1.84 >0.05 

P*G 1 3.675 >0.05 

P*G*O 3 13.041 ** 

Total 15 23.6934 
** 31 percent of the cells have expected frequencies less than five. Chi-square may not be 
a valid test; therefore, the p-value is not listed. 
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TABLE 75. Image 12 Frequency of ClickslFixations for Each Object 

Object Frequency 

Image Evaluation Eye Tracker Total 
(Clicks) (Clicks + Fixations) 

Child (A) 20 32 52 

Man (B) 29 29 58 

House, Sky (C) 23 58 81 

Beach (D) 25 69 94 

Total 97 188 285 

TABLE 76. Chi Square Results for the Eye Tracker Study, Image 12 

Source df X2 p 

Measure (M) 1 81.7872 <0.001 

Object (0) 3 9.4681 <0.05 

M*O 3 7.954 <0.05 

Total 7 99.2093 
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TABLE 77. Chi Square Results for the Image Evaluation Study, Image 13 

Source df X2 p 

Protocol (P) 1 2.4868 >0.05 

Group (G) 1 2.8421 >0.05 

Object (0) 4 0.0667 >0.05 

G*O 4 1.161 >0.05 

p*o 4 3.470 >0.05 

P*G 1 3.731 >0.05 

P*G*O 4 7.685 ** 

Total 19 21.4426 
** 40 percent of the cells have expected frequencies less than five. Chi-square may not be 
a valid test; therefore, the p-value is not listed. 
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TABLE 78. Image 13 Frequency of ClicksIFixations for Each Object 

Object Frequency 

Image Evaluation Eye Tracker Total 
(Clicks) (Clicks + Fixations) 

Woman (A) 24 27 51 

Man (B) 23 44 67 

People (C) 23 18 41 

Greenery (D) 16 35 51 

Water (E) 28 63 91 

Total 114 187 301 

TABLE 79. Chi Square Results for the Eye Tracker Study, Image 13 

Source df X2 p 

Measure (M) 1 15.0214 <0.001 

Object (0) 4 14.1198 <0.001 

M*O 4 11.645 <0.02 

Total 9 40.7862 
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TABLE 80. Chi Square Results for the Image Evaluation Study, Image 14 

Source df X2 P 

Protocol (P) 1 1.7717 >0.05 

Group (G) 1 0.1969 >0.05 

Object (0) 4 22.0945 <0.001 

G*O 4 3.903 >0.05 

P*O 4 5.171 >0.05 

P*G 1 4.451 <0.05 

P*G*O 4 13.097 ** 

Total 19 50.6851 
** 45 percent of the cells have expected frequencies less than five. Chi-square may not be 
a valid test; therefore, the p-value is not listed. 
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TABLE 81. Image 14 Frequency of Clicks for Each Object 

Object Frequency 

Image Evaluation Eye Tracker Total 
(Clicks) (Clicks + Fixations) 

Man 1 and 2 (A) 27 27 54 

Woman 1 and Man 3 (B) 28 32 60 

People (C) 13 15 28 

Life Guard Station (D) 16 29 45 

Background (E) 43 94 137 

Total 127 197 324 

TABLE 82. Chi Square Results for the Eye Tracker Study, Image 14 

Source df X2 p 

Measure (M) 1 89.7919 <0.001 

Object (0) 4 98.8122 <0.001 

M*O 4 2.859 >0.05 

Total 9 191.4631 
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TABLE 83. Chi Square Results for the Image Evaluation Study, Image 15 

Source df X2 p 

Protocol (P) 1 0.0074 >0.05 

GrouE (G) 1 0.60 >0.05 

Object (0) 6 0.1788 >0.05 

G*O 6 1.058 >0.05 

p*o 6 1.38 >0.05 

P*G 1 2.667 >0.05 

P*G*O 6 4.518 ** 

Total 27 10.4092 
** 54 percent of the cells have expected frequencies less than five. Chi-square may not be 
a valid test; therefore, the p-value is not listed. 
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TABLE 84. Image 15 Frequency of Clicks for Each Object 

Object Frequency 

Image Evaluation Eye Tracker Total 
(Clicks) (Clicks + Fixations) 

Woman 1 (A) 21 15 36 

Woman 2 (B) 20 37 57 

Man 1 (C) 20 43 63 

Man 2 (D) 18 37 55 

Right Side of Image (E) 19 54 73 

Sky (F) 11 57 68 

Snow Sculpture (0) 26 27 53 

Total 135 270 405 

TABLE 85. Chi Square Results for the Eye Tracker Study, Image 15 

Source df X2 P 

Measure (M) 1 145.2000 <0.001 

Object (0) 6 14.4688 <0.05 

M*O 6 11.839 >0.05 

Total 13 171.5078 
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TABLE 86. Chi Square Results for the Image Evaluation Study, Image 16 

Source df X2 p 

Protocol (P) 1 5.7647 <0.02 

GrouE (G) 1 5.7647 <0.02 

Object (0) 4 0.2308 >0.05 

G*O 4 9.064 >0.05 

p*o 4 21.9290 <0.001 

P*G 1 0.266 >0.05 

P*G*O 4 66.798 ** 

Total 19 109.8172 
** 42 percent of the cells have expected frequencies less than five. Chi-square may not be 
a valid test; therefore, the p-value is not listed. 
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TABLE 87. Chi Square Results for the Eye Tracker Study, Image 16 

Source df X2 p 

Measure(M) 1 77.7363 <0.001 

Object (0) 4 8.9047 >0.05 

M*O 4 2.678 >0.05 

Total 9 89.319 
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TABLE 88. Chi Square Results for the Image Evaluation Study, Image 17 

Source df X 2 p 

Protocol(P) 1 0.0891 >0.05 

GrouE (G) 1 2.2277 >0.05 

Object (0) 3 6.2079 >0.05 

G*O 3 5.102 >0.05 

p*o 3 9.577 <0.05 

P*G 1 1.327 >0.05 

P*G*Q 3 14.328 

Total 15 38.8587 
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TABLE 89. Image 17 Frequency of Clicks for Each Object 

Object Frequency 

Image Evaluation Eye Tracker Total 
(Clicks) (Clicks + Fixations) 

Trees, Left (A) 36 63 99 

Trees, Right (B) 21 68 89 

Sky (C) 23 41 64 

Foreground (D) 21 21 42 

Total 101 193 204 

TABLE 90. Chi Square Results for the Eye Tracker Study, Image 17 

Source df X2 p 

Measure (M) 1 68.5233 <0.001 

Object (0) 3 29.0725 <0.001 

M*O 3 14.696 <0.01 

Total 7 112.2918 
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TABLE 91. Chi Square Results for the Image Evaluation Study, Image 18 

Source df X2 p 

Protocol (P) 1 0.6158 >0.05 

GrouE (G) 1 1.8846 >0.05 

Object (0) 3 37.6923 <0.001 

G*Q 3 5.538 >0.05 

p*O 3 1.941 >0.05 

P*G 1 1.209 >0.05 

P*G*O 3 9.243 ** 

Total 15 58.1237 
** 50 percent of the cells have expected frequencies less than five. Chi-square may not be 
a valid test; therefore, the p-value is not listed. 
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TABLE 92. Image 18 Frequency of Clicks for Each Object 

Object Frequency 

Image Evaluation Eye Tracker Total 
(Clicks) (Clicks + Fixations) 

Sky (A) 39 44 83 

House (B) 43 178 221 

Sign (C) 17 11 28 

Foreground (D) 5 14 19 

Total 104 247 351 

TABLE 93. Chi Square Results for the Eye Tracker Study, Image 18 

Source df X2 p 

Measure (M) 1 107.5668 <0.001 

Object (0) 3 302.5870 <0.001 

M*O 3 3.012 >0.05 

Total 7 412.1658 
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TABLE 94. Chi Square Results for the Image Evaluation Study, Image 19 

Source df X2 p 

Protocol (P) 1 2.0318 >0.05 

GrouE (G) 1 0.5079 >0.05 

Object (0) 4 30.9048 <0.001 

G*O 4 6.023 >0.05 

p*O 4 8.383 >0.05 

P*G 1 5.911 >0.05 

P*G*O 4 16.378 ** 

Total 19 68.1077 
** 35 percent of the cells have expected frequencies less than five. Chi-square may not be 
a valid test; therefore, the p-value is not listed. 
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TABLE 95. Image 19 Frequency of Clicks for Each Object 

Object Frequency 

Image Evaluation Eye Tracker Total 
(Clicks) (Clicks + Fixations) 

Statue (A) 24 27 51 

Pedestal (B) 24 36 60 

Buildings (C) 47 58 105 

Water (D) 8 27 35 

Sky (E) 23 86 109 

Total 126 234 360 

TABLE 96. Chi Square Results for the Eye Tracker Study, Image 19 

Source df X 2 p 

Measure (M) 1 27.3504 <0.001 

Object (0) 4 57.7607 <0.001 

M*O 4 21.663 <0.001 

Total 9 106.7741 
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TABLE 97. Chi Square Results for the Image Evaluation Study, Image 20 

Source df X 2 p 

Protocol (P) 1 0.2033 >0.05 

Grou12 (G) 1 16.4634 <0.001 

Object (0) 3 8.0894 <0.05 

G*O 3 11.057 <0.02 

p*o 3 13.322 <0.01 

P*G 1 8.936 <0.01 

P*G*O 3' 26.175 ** 

Total 15 84.0428 
** 31 percent of the cells have expected frequencies less than five. Chi-square may not be 
a valid test; therefore, the p-value is not listed. 
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TABLE 98. Image 20 Frequency of Clicks/Fixations for Each Object 

Object Frequency 

Image Evaluation Eye Tracker Total 
(Clicks) (Clicks + Fixations) 

People (A) 21 16 37 

Beach (B) 29 32 61 

Water (C) 43 61 104 

Sky (D) 30 46 76 

Total 123 155 278 

TABLE 99. Chi Square Results for the Eye Tracker Study, Image 20 

Source df X2 p 

Measure (M) 1 34.3806 <0.01 

Object (0) 3 28.6645 <0.001 

M*O 3 7.95 <0.05 

Total 7 70.9951 
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