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Eye Tracking Research on Cinemagraph e—Magazine

Ji Seob Park-Jin Hwa Bae'Kwang Su Cho

Abstract This study has performed a comparative analysis
between groups based on Time To First Fixation, Fixation
Duration, Fixation Count and Total Visit Duration, which
are eye-tracking analysis indicators on what visual atten-
tion is shown compared to the e-magazine produced as reg-
ular images related to e-magazines in which experiment
subjects have applied cinemagraph images as eye tracking
research on the e-magazine produced with cinemagraph
images and e-magazines produced with regular images.
The experiment sample used e-magazines composed of
nine pages while AOI (area of interest) has been set up on
each page by classifying image and text regions. A com-
bined 30 people took part in the experiment, which was
performed by randomly assigning 15 to the experiment
group and 15 to the control group. According to the results
of the analysis, the experiment group recorded a shorter
time than the control group on the e-magazine produced
with cinemagraph images through Time To First Fixation.
Though no significant difference was found between the
experiment and control groups in Fixation Duration, a sub-
stantial difference did appear between Fixation Duration
and Total Visit Duration.
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1 Introduction

The term cinemagraph started being used in 2011 through
the cinemagraph work produced by fashion photographers
Jamie Beck and Kevin Burg of New York, and later be-
came known to the public through Huffington Post,
Gizmodo and Instagram of the U.S. Many people started
sharing their own works through SNS using cinemagraph
technique from 2012, offering an opportunity to become
widely known, and the unique effect of cinemagraph in in-
finitely repeating only one region of a photograph drew
much attention. Park Ji Seob (2014) researched the reactions
of people after applying marketing by focusing on this cine-
magraph effect [1][2][3][4]. The cinemagraph images' effect,
especially on food, was verified and the scope of research
was extended through applications on various places related
to food. As the previous research of this study is follow-up
research on the emotional reaction to the e-magazine per-
formed by Park Ji Seob (2015)[3], this study has attempted to
find out the differences in visual attention in e-magazines in
which people applied cinemagraph images.

2 Theoretic Background and Setup of Hypothesis
2.1 Cinemagraph e-Magazine and Visual Attention

While a video temporarily and procedurally provides audi-
tory and visual information due to the characteristics of
Multimodal, a photograph expresses a message silently in-
dicating the spatial location relationship (Sung J. & Cho
K., 2012). Cinemagraph can show the dynamic in-
formation of video and silent message possessed by photo-
graphs by combining them as the intermediate stage be-
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tween video and photographs, while such feature can pro-
vide a unique experience to people.

In the research of Park Ji Seob (2014), eye tracking re-
search was performed by producing an image with detailed
description of a shopping mall as a cinemagraph image[4].
The results showed participants who saw the cinemagraph
image of the shopping mall as having longer Fixation
Duration on average than those who saw the detailed de-
scription of the shopping mall made with a regular image,
and also recording greater frequency even in the Fixation
Count. In the research on emotional reaction evaluation re-
lated to the e-magazine produced as a cinemagraph image
by Park Ji Seob (2015), various emotional reactions could
be expected because cinemagraph images cause higher
evocativeness in people. According to the research results,
participants who saw the e-magazine produced as a cine-
magraph image had emotional reactions such as love,
cheerfulness, sense of refreshment, sense of activity, at-
tractiveness, powerfulness, satisfaction, pleasure, interest,
excitement, vigor, humor or surprise more than those who
saw the e-magazine produced as a regular image [3]. So
based on the research on the visual attention of cinema-
graph images and that related to the e-magazine produced
as a cinemagraph image, this research performed a stat-
istical analysis by mainly dividing image and text regions
after setting the AOI (area of interest) that can derive the
attention and concentration levels of the set area on what
effect the e-magazine produced as a cinemagraph image
had on the e-magazine produced as a regular image and
visual attention.

2.2 Understanding of Eye Tracker

Eye tracking research, also called the eye tracking techni-
que, tracks the movement of the human eyeball to directly
measure which subject people focus visual attention on [5].
This method is widely used in cognitive science, psychol-
ogy, medical science, neurology and pharmacology as a
fundamental way to analyze the data of reflecting infrared
rays coming from eye tracking equipment on the cornea on
the eyeball's surface[5]. Among analysis methods used in
eye tracking analysis, Scan Path analyzes the path of eye
movement and AOI (area of interest) can analyze atten-
tion/concentration level on the set region, as the user sets a
specific region on the content while Heat Map and Focus
Map could be reckoned as typical. While research has been
performed in various fields on eye tracking, Goldberg and
Kotval (1999) mentioned a tendency of performing in-
effective exploration on the meaning of the number of fix-
ations overall, and Just and Carpenter (1976) said that if

Fixation Duration is recorded, this instance makes ex-
traction of information difficult or the corresponding ob-
ject captures the surroundings in a certain form. Also,
Byme et al. (1999) said Time to First Fixation, which is
faster on a certain object or region, is because the factors
that draw attention better exist. If more attention is placed
on AOI, this was perceived as something a little more wor-
thy of note and importance (Poole et al.).

Since this study classified the part applying a cinema-
graph image and a part not put in either the experiment or
control group, the eye tracking analysis method of setting
up AOI on the content was used. Then Time To First
Fixation, Fixation Duration, Fixation Count and Total
Visit Duration were measured. Since Time To First
Fixation refers to the time it took for experiment partic-
ipants to discover content for the first time, recording a
shorter time was determined as better. Total Fixation
Duration is the time for gaining information without rela-
tive movement in a certain place and presented by analyz-
ing the overall average of the entire AOI Region. Fixation
Count is the frequency of fixation and what content drew
people’s attention, how interesting the content was or
whether the sentence was hard to make out. Total Visit
Duration is defined as the period when a person's attention
moves from one part to another.

2.3 Setup of Hypothesis

This study will clarify the differences between the experi-
ment and control groups using four types of eye tracking
index values -- Time To First Fixation, Fixation Duration,
Fixation Count and Total Visit Duration -- to present the
following hypotheses based on research of existing cine-
magraph images.
Hypothesis 1: The e-magazine produced as a cinemagraph
image will have significant difference in
Time to First Fixation compared to the
e-magazine produced as a regular image.
Hypothesis 2: The e-magazine produced as a cinemagraph
image will have significant difference in
Total Fixation Duration compared to the
one produced as a regular image.
Hypothesis 3. The e-magazine produced as a cinemagraph
image will have significant difference in
Total Fixation Count compared to the
e-magazine produced as a regular image.
Hypothesis 4: The e-magazine produced as a cinemagraph
image will have significant difference in
Total Visit Duration compared to the e-mag-
azine produced as regular image.
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3 Experiment and Analysis
3.1 Experiment Design and Procedure

Participants

For this research, 30 university students and graduate stu-
dents from Yonsei University in Seoul participated in this
experiment. Forty-three percent were male (13 people) and
56 percent female (17). Among the participants, those who
read e-magazines with smartphones comprised 44 percent
while those who did so on their desktop or laptop PCs
made up 38 percent, tablet PCs 11 percent, other personal
portable devices 3.2 percent, exclusive e-book devices 2
percent and others 1.8 percent, so most read e-magazines
on their smartphones. On how often they read e-magazines
per month, 67.3 percent, or 24 participants, said one to
three times.

Stimulants of Experiment

An e-magazine sample was produced for this research us-
ing Adobe InDesign CC version, with a resolution de-
signed for a display size of 2048 x 1536 and 7.9 inches to
be seen on the Apple iPad 4. The sample was produced in
the style of a food magazine, exposed to the experiment
group by applying a cinemagraph image to explain the ar-
ticle among contents going into the e-magazine, while the
sample using the regular image was exposed to the control
group. The e-magazine sample used in this experiment had
nine pages organized as the cover on Page 1, table of con-
tents on Page 2, editor’s greetings on Page 3, advertise-
ment on Page 4, special edition on Page 5, restaurant/food
coverage on Page 6, introduction of restaurant(s) on Page
7, introduction to cooking on Page 8 and rising issues on
Page 9. The layout was the same as the e-magazine. The
produced sample is shown in <Table 1>.

Experiment Procedure

After giving an adequate explanation on the experiment to
the participants, the experiment was performed by ran-
domly assigning an experiment group and control group.
The participants looked at the tablet PC in the front by sit-
ting on a desk with an eye tracker installed, and watched
the prepared sample e-magazine with guidance from an ex-
perimenter after completing the collaboration procedure of
the eye tracker. If the participant told the experimenter that
he or she had adequately read the e-magazine, the former
turned to the next page and the experiment was completed
after nine pages had been read. After the experiment, a fee
of 3,000 won was paid to each participant.

4 Result and Analysis of Research
4.1 Analysis of Visual Attention Statistics on AOI

In this study, AOI was set up mainly on the Image Region
and Text Region from pages 1-9 while performing t-test
between the experiment and control groups on Time to
First, Total Fixation Duration, Fixation Count and Total
Visit Duration.

Cover (Page 1)
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Table 2 T-test Results between Groups on Cover (Page 1)

Eye
AOIL Tracking Standard .
Region Index oy Avg. Deviation ¢ d S8
Value
Time to | Experiment | 0.47 | 0.67
First -94 | 28 .36
Fixation Control 0.81 1.27
Total | Experiment | 5.41 | 3.12
IMAGE | Fixation 1.67 | 28 11
Region Duration Control 3.71 2.43
Fixation | Experiment |15.53| 7.97 152 28 14
Count Control  |11.13| 7.85
Total Visit | Experiment | 5.84 | 3.28
. 1.99 | 28 .06*
Duration | Control | 3.52 | 3.11
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Eye
AOI Tracking Standard .
Region Index Sy Avg. Deviation ¢ df S18
Value
Time to | Experiment | 0.99 | 2.89
First .87 | 28 .39
Fixation Control | 0.33 | 0.53
Total | Experiment | 2.37 | 2.46
TEXT 1| Fixation -2.65| 28 | .01%**
Region | Duration Control | 4.88 | 2.72
Fixation | Experiment | 8.47 | 8.25
S2.17| 28 | .04%*
Count Control | 14.87| 7.93
Total Yisit Experiment | 2.47 | 2.52 260| 28 | oprex
Duration Control | 5.16 | 3.13
Time to | Experiment | 4.57 | 1.59
First 38 [19.24| 71
Fixation Control | 4.19 | 3.61
Total | Experiment | 4.83 | 3.71
TEXT 2| Fixation 33 | 28 74
Region | Duration Control | 438 | 3.68
Fixation | Experiment | 13.53| 12.06 186 11738 08*
Count Control | 7.40 | 4.22
Total Yisit Experiment | 5.09 | 3.86 25 | 08 31
Duration | Control | 5.42 | 3.54

*p<.l, ¥*p< .05, ***p<.01

On the cover (Page 1), the top title Region (TEXT 1), cen-
ter cover photo Region (IMAGE) and bottom article in-
troduction Region (TEXT 2) were set up as AOI to per-
form a t-test between groups. As a result, significant differ-
ences were shown in the Total Visit Duration of IMAGE
Region (t=1.99, p<.1), Total Fixation Duration(t=-2.65,
p<.0l)/Fixation Count(t=-2.17, p<.05)/Total Visit
Duration of TEXT 2 Region (t=-2.60, p<.01) and Fixation
Count of TEXT 2 Region(t=1.86, p<.1).

Contents (Page 2)

Con L!;,

R e e

-« «TEXT Region

Table 3 T-test Results between Groups in Table of Contents
(Page 2)

Eye
AOI | Tracking Standard .
Region | Index Group | Ave. Deviation | ' df | sig
Value
Timeto | Experiment | 2.58 |  3.71
First -1.10 | 18.05 | 0.28
Fixation Control 5.53 9.65
Total | Experiment | 6.81 7.30
Fixation 1.43 |23.66 | 0.16
IMAGE
Region Duration ECon‘trol 132.6913 1456923
Fixation Xperiment . .
0.65 | 28 |0.52
Count Control | 9.60 12.00

Total Visit | Experiment | 7.35 8.34

1.30 | 28 |0.20

Duration Control 4.04 5.30
Time to | Experiment| .05 .10

First -1.17 | 1498 | 0.26
Fixation Control .20 51

Total

Experiment | 6.81 7.30
Fixation -1.25118.180.23

TEXT
Region Duration ECOHTTOI Zs; :Zi
Fixation |Experiment | 8. .
1.50 [24.93]0.15
Count Control | 11.44 8.81
Total Visit | Experiment | 12.93| 15.93
. -1.24117.7910.23
Duration Control 9.60 12.00

*p<.l, ¥*p<.05, ***p< .01

In the table of contents (Page 2), the right image Region
(IMAGE) and left contents Region (TEXT) were set up as
AOI to perform analysis. As a result, no significant differ-
ence was shown between both regions.

Editor’s Greetings (Page 3)

= TEXT 2 Region.-: ..




Agribusiness and Information Management Vol.7 No.2 2015

Table 4 T-test Results between Groups in Editor’s Greetings
(Page 3)

Eye
R??In Tracking Group  |Average S??g;fi t df sig
IO | 11 dex Value v
i irst|E i t| 1.18 3.62
Time to First Bxperimen 1.09|28.00| 0.29
Fixation Control | .15 42
Total  |Experiment| 5.66 | 3.82
Fixation -0.70(28.00| 0.49
TEXT_1| pyration | Control | 7.07 | 6.79
Regi
O T ation | Experiment| 17.00| 10.32 051 hsool 061
Count Control |14.47| 16.07 | ) ]
Total Visit |Experiment| 6.04 | 3.94
X -0.71]28.00| 0.48
Duration Control | 7.55 | 7.22
Time to First|Experiment| 2.83 | 2.48
. -1.66[18.26| 0.11
Fixation Control | 5.73 | 6.29
Total  |Experiment| 1.07 | 1.01
Fixation -2.54118.23| 0.02**
TEXT_2| pyration Control | 2.88 | 2.57
Region -
ixati E t| 3.53 3.04
Fixation | EXperimen -123[28.00 0.23
Count Control | 6.27 | 8.03
isit |E: i t| 1.13 1.08
Total Visit |Experimen 2.47|18.17] 0.02%+
Duration Control | 3.02 | 2.76
i irst|E: i t| 4.93 4.63
Time to First| EXperimen 2.99 [22.51/0.01%%*
Fixation Control 19 2.70
Total  |Experiment| 3.72 | 2.86
IMAGE | Fixation 3.21 {28.00(0.00%***
1 Duration Control | .64 2.36
Re_gion Fixation |Experiment|11.40| 7.89
4.11 |24.10|0.00%**
Count Control | 1.40 | 5.15
Total Yisit Experiment| 3.88 | 2.90 3.35 128.0010.00%%*
Duration Control .64 2.36
Tim.e to'First Experiment| 10.72 | 9.17 197 128.00| 0.06*
Fixation Control | 5.03 | 6.42
Total  |Experiment| 1.05 | 1.12
Fixation 0.64 (28.00| 0.53
TEXT_3| pyration Control | .80 1.03
Region -
ixati E t| 2.67 2.38
Fixation | EXperimen 153 |28.00| 0.14
Count Control | 1.53 | 1.60
TotalYisit Experiment| 1.07 1.14 335 28.0010.00%**
Duration Control .85 1.09
i irst|E i t| 10.88 | 8.79
Time to First| Experimen 0.65 [28.00] 0.52
Fixation Control | 8.32 | 12.33
Total  |Experiment| 2.09 | 2.57
IMAGE | Fixation -0.35(28.00| 0.73
2 Duration Control | 2.85 7.89
Region | Fixation |Experiment| 5.80 | 5.80
& Fixation | EXperimen 0.35 [28.00| 0.73
Count Control | 4.73 | 10.48
isit |E i t| 2.15 2.62
Total Visit | Experimen -0.41|28.00| 0.68
Duration Control | 3.12 | 8.77
i irst|E i t| 1.25 3.31
Time to First| BXperimen -3.38/18.33]0.00%%*
Fixation Control | 9.05 | 8.32
Total | Experiment| .36 .97
Fixation -2.74120.82]0.01***
TEXT 4| Duration Control | 1.87 1.91
Region . :
Fixation |Experiment| .67 2.09 2.5322.88] 0,02+
Count Control | 3.33 | 3.50
isit |Experiment| .37 1.03
Total Visit |2XP 2.72[20.17[0.01%#%
Duration Control | 2.03 | 2.13

*p<.1, ¥*¥p<.05, ¥**p< .01

In the editor’s greetings (Page 3), four test regions --
(TEXT 1, TEXT 2, TEXT 3 and TEXT 4) -- and two
image regions -- IMAGE 1 and IMAGE 2 -- were set up
as AOI to perform analysis. According to the results, while
significant differences between groups were not dis-
covered in TEXT 1 Region, Total Fixation Duration
(t=-2.54, p<.05)/Total Visit Duration(t=-2.47, p<.05) of
TEXT 2 Region, Time to First Fixation(t=1.97,
p<-1)/Total Visit Duration(t=3.35, p<.01) of TEXT 3
Region and Time to First Fixation(t=-3.38, p<.01)/Total
Fixation Duration(t=-2.74, p<.01)/ Fixation
Count(t=-2.53, p<.05)/Total Visit Duration(t=-2.72,
p<.01) of TEXT 4 Region had significant differences. In
the image region, while significant differences were dis-
covered in Time to First Fixation(t=2.99, p<.01)/Total
Fixation Duration(t=3.21, p<.01)/Fixation Count(t=4.11,
p<.01)/Total Visit Duration(t=3.35, p<.01) of IMAGE 1,
none were discovered in IMAGE 2.

Advertisement (Page 4)
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Table 5 T-test Results between Groups in Advertisement (Page 4)

Table 6 T-test Results between Groups in Special Edition (Page 5)

Eye
AOI | Tracking Standard .
Region | Index Group | Average Deviation ¢ G|
Value
Timeto |Experiment| .01 .05
First -12 |28.00| .91
Fixation | Control .02 .04
Total  |Experiment| 4.92 3.48
IMAGE | Fixation 1.46 |21.46| .16
Region | Duration Control 3.43 1.87
Fixation |Experiment| 17.80 9.98
Count Control 13.67 8.31 1.23 |28.00) .23
Total Visit |[Experiment| 5.93 322 .
Duration | Control YT 228 1.77 |28.00| .09

*p< .1, #*p< 05, F*Ep< 0]

In advertisement (Page 4), one advertisement display
Region (IMAGE) was set as AOI to perform analysis. As a
result, significant differences were shown in Total Visit
Duration(t=1.77, p<.1) of the IMAGE Region.

Special Edition (Page 5)

24002 2Hiols EH5I0 Ofeie HES #aUch

In the special edition (Page 5), analysis was performed by
setting the top article image Region (IMAGE) and bottom
article Region (TEXT) as AOI to perform analysis. As are-
sult, significant differences were shown in Total Fixation

Eye
AOI | Tracking Standard .
Region | Index Group | Ave. Deviation t df | sig
Value
Time to |Experiment| 1.17 |  2.61
First -0.66 |28.00| 0.52
Fixation | Control | 2.39 6.71
Total |Experiment| 2.44 1.87
Fixation 2.30 [19.45|0.03**
IMAGE |pyration| Control | 1.22 0.84
Region Experiment| 620 |  5.05
ixati xperiment| 6. .
Fixation | 2XpeTine 0.90 |28.00| 0.38
Count | Control | 487 | 2.77
Total |Experiment| 2.77 1.99
Visit 241 (20.24]0.03**
Duration| Control | 1.39 0.97
Time to |Experiment| 1.29 2.15
First -0.01 |28.00 0.99
Fixation | Control | 1.30 2.15
Total |Experiment| 11.43| 4.70
Fixation -0.67 |20.19| 0.51
TEXT |Duration| Control [13.31| 9.73
Region | vion | Experiment| 33.47| 10,08
Fixation | BXpETITIERY 27 ' 112 2800 0.27
Count | Control |26.53| 21.70
Total |Experiment| 12.17 | 4.37
Visit -1.00 |19.25| 0.33
Duration| Control | 14.96 9.90

p< .1, #*p< 05, #**p< 0]

Duration(t=2.30, p<.05) and Total Visit Duration(t=2.41,
p<.05) of IMAGE Region but none in the TEXT Region.

Restaurant/Food Coverage (Page 6)

WA mom anm
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Table 7 T-test Results between Groups in Restaurant/Food
Coverage (Page 6)

Eye
R:‘Oi(l)n Tracking Group | Avg. S?I;:;zi t df sig
g Index Value v
i irst|E i t| 2.27 | 5.03
Time to First| Experimen 950 [28.00| 035
Fixation Control | 0.94 | 2.06
Total  |Experiment| 0.31 | 0.62
Fixation -4.823 |15.46|0.00***
TEXT_1| pyration Control | 3.75 | 2.69
Region -
ixati E t| 1.47 | 2.39
Fixation | Experimen -2.592 |14.60{ 0.02%*
Count Control |12.53| 16.36
isit |E: i t| 0.33 | 0.63
Total Visit | Pxperimen -5.21415.47|0.00%**
Duration Control | 4.10 | 2.73
i irst|E i t| 1.22 | 2.08
Time to First|Experimen -613 |28.00 0.54
Fixation Control | 1.94 | 4.08
Total  |Experiment| 3.74 | 1.83
Fixation 2.327 (28.00| 0.03**
IMAGE | pyration | Control | 1.21 | 3.79
Region :
ixati E t| 14.07 | 5.76
Fixation  {Experimen 3.537 |28.00(0.00%**
Count Control | 3.13 | 10.49
isit |E: i t| 424 | 1.80
Total Visit|Experimen 2.361 [28.00| 0.03%*
Duration | Control | 1.37 | 4.35
Time to First| Experiment| 6.07 | 3.44
e 3.674 |28.00|0.00%**
Fixation Control | 1.24 | 3.76
Total  |Experiment| 2.82 | 2.77
Fixation 2.550 [24.220.02%**
TEXT_2| pyration Control | 0.64 | 1.82
Region -
ixati E t| 7.53 | 5.29
Fixation | EXperimen 3.109 |28.00(0.00%+**
Count Control | 1.87 | 4.67
Total Visit |Experiment| 2.91 | 2.77
. 2.639 24.27|0.01%**
Duration Control | 0.65 | 1.83
Time to First| Experiment| 5.99 | 7.36
. 1.111 |28. 2
Fixation Control | 3.16 | 6.57 8.00 028
Total  |Experiment| 0.55 | 1.11
Fixation .527 {28.00| 0.60
TEXT 3| puyration Control | 0.37 | 0.67
Reoi
celon Fixation |Experiment| 1.87 | 3.64 1300 128.00 020
Count Control | 0.60 | 099 | ' ’
Total Visit |Experiment| 0.55 | 1.11
X 465 |28.00( 0.65
Duration Control | 0.39 | 0.73
Time to First|Experiment| 1.53 | 3.17
e -3.454128.00|0.00%**
Fixation Control | 6.22 | 4.19
Total  |Experiment| 0.50 | 0.89
Fixation -2.981114.88|0.01%**
TEXT_4| pyration | Control | 4.44 | 5.03
Region -
ixati E t| 093 | 1.33
Fixation | =Xperimen -2.850(14.52(0.01%%+
Count Control | 8.20 | 9.78
Total Visit |Experiment| 0.54 | 0.89
. -3.027|14.78 |0.01***
Duration Control | 4.77 | 534
Time to First|Experiment| 4.24 | 4.50
. -.064 [28.00| 0.95
Fixation Control | 4.43 | 10.83
Total  |Experiment| 0.40 | 0.55
Fixation .035 |28.00( 0.97
TEXT_5| puyration Control | 0.39 | 0.79
Region Fixation |Experiment| 0.87 | 0.92 714 2800 0.48
Count Control | 0.60 | 1.12 | ° ' '
Total Visit |Experiment| 0.40 | 0.55
. .035 125.03| 0.97
Duration Control | 0.39 | 0.79

*p< .1, ¥¥*p< .05, **¥p< 01

In restaurant/food coverage (Page 6), five Text Regions --
TEXT 1, TEXT 2, TEXT 3, TEXT 4 and TEXT 5 --
and one Image Region, IMAGE, were set up as AOI to per-
form analysis. As a result, significant differences were
shown in Total Fixation Duration(t=-4.82, p<.01)/Fixation
Count(t=-2.59, p<.05)/Total Visit Duration(t=-5.21,
p<.01) of TEXT 1 Region, Time to First Fixation(t=3.67,
p<.01), Total Fixation Duration(t=2.56, p<.05), Fixation
Count(t=3.11, p<.01), Total Visit Duration(t=2.64, p<.01)
of TEXT 2 Region and Time to First Fixation (t=-3.45,
p<.01), Total Fixation Duration (t=-2.981, p<.01), Fixation
Count (t=-2.85, p<.01), Total Visit Duration(t=-3.03,
p<.01) of TEXT 4 Region with the exclusion of TEXT 3
and TEXT 5.

Introduction of Restaurant (Page 7)

- TEXT. 1
- Region -

203 kS
YRS B2 W
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Table 8 T-test Results between Groups in Introduction of
Restaurant (Page 7)

Eye
Rl:(i)cl)n Tracking Group | Avg. S?\E:ﬁ:ﬂ] t df sig
s Index Value
IMAGE_ Experiment| .23 34

1 Time to First 57

Fixation 28.00) .58
Region Control 15 48
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G Eye —— _ Introduction of Cooking (Page 8)
. Tracking Group | Avg. L t df sig
Region Deviation
Index Value COCKING TRIE
Total Experiment| 3.57 | 2.01
Fixation -1.03 | 28.00| .31 JAH
Duration | Control | 4.43 | 2.53 g . i
ot Experiment| 9.00 | 5.22
Fg‘a“"n ~05 | 28.00| .96
ount Control | 9.13 | 8.75
3 g
.. |Experiment| 4.21 | 2.56 e Tin
T]gtal Visit -83 | 2800| 41 bgelorel | qd
uration | Control | 4.99 | 2.60 Az s 4
Time to First|EXperiment| 4.18 | 2.99 TEXT Region
Fixati -.83 [28.00| .41 uH
xation | contro] | 521 | 3.83 aw
Total Experiment| 4.27 | 2.10
Fixation .03 2225 .98
IMAzGE— Duration Control | 424 | 3.68
Region A Experiment| 10.40 | 5.37
Fg‘a“"n 2.42 | 28.00 | 02%*
ount Control | 5.80 | 5.03
;i |Experiment| 4.84 | 2.40
TI‘)’“‘I Visit 32 |2322] 75
uration | Control | 4.46 | 3.92
: ;¢ |Experiment| .40 1.09
Tlr]?.e to‘ First 63 12800 54
Ixation | control | .93 | 3.10
Total  |Experiment| .97 | 2.29
Fixation .57 28.00| .57
TEXT 1 Duration Control .55 1.71
Region .
ot Experiment| 2.00 | 3.38
Fg‘at;"t“ 1.08 | 28.00| .29
ou Control | .87 | 2.23 Table 9 T-test Results between Groups in Introduction of
Total Visit |EXperiment| 1.02 | 2.36 Cooking (Page 8)
Durati .63 |28.00| .54 E
uration Control | .55 | 1.71 son | 3{; _—
. . racking Group | Average “"? a t df sig
Time to First|EXperiment| .00 .00 Region | Index Deviation
1o 2.34 | 14.00 | .03%** Value
Fixation | control | 1.30 | 2.16 :
Time to |Experiment| 3.59 3.49
Total Experiment| .00 .00 First 3.04 | 16.36 |.01%**
Fixation -1.78 | 14.00| .10* Fixation | Control | 0.73 | 1.02
TEXT 2| Duration Control | 1.26 | 2.74 Total Experiment| 1.60 121
Region - Fixation -3.29 | 14.78 | .01***
Fixation |EXperiment| .00 | .00 N e IMAGE |pyration| Control | 7.85 | 7.26
1. , ] Rogi
Count Control | 2.27 | 5.46 eglon Fixation |Experiment| 4.53 4.79 176 | 28.00| .09*
... [Experiment| .00 | .00 Count | Control | 1520 | 22.96
Total Visit 176 | 14.00| 10 Total
' -1. . . ota i
Duration Control 1.29 2.83 Visit Experiment)  1.97 149 3111 15.01 |.01%%x*
*p< 1, **p< 05, ¥¥p< 01 Duration| Control 8.40 7.86
Time to |Experiment| 0.60 1.24
. . First -2.26 | 1443 | .04**
In the introduction of restaurant (Page 7), two Image Fixation| Control | 6.53 | 10.07
Regions -- IMAGE 1 and IMAGE 2 -- and two Text Total |Experiment| 576 | 4.69
Regions -- TEXT 1 and TEXT 2 -- have been set up as Fixation 2.78 | 28.00 | .01***
g - . - Lo _p TEXT | pyration| Control 1.37 3.93
AOI to perform analysis. As a result, no significant differ- Region |~ 1231 | 921
. . 1xation | EXperiment . .
ences were shown in IMAGE 1 and TEXT 1 regions but Count | Control | 340 | osg | 2> |28:00) .02**
significant differences were show in leaimon 'C01.1nt Total |Experiment| 5.67 | 5.00
(t=2.42, p<.05) of IMAGE 2 and Time to First Fixation Visit comal | 130 | am 2.39 28.00 | .02%*
. . . 1 ontro . .
(t=-2.34, p<.05)/Total Fixation Duration (t=-1.78, Duration

p<.1)/Total Visit Duration (t=-1.76, p<.1) of TEXT 2. *p<.1, **p<.05, ***p<.01
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In the introduction of cooking (Page 8), the bottom ar- Eye
ticle image Region (IMAGE) and the top article Region RI:g?(I)n T;ifil:;‘g Group | Avg. SS’V‘::;Z‘L t df | sig
(TEXT) were set up as AOI to perform analysis. As a re- Value
sult, significant differences were shown in all four regions: Total Visit|Experiment| 3.34 | 2.71 .
Time to First Fixation (t=3.04, p<.01)/Total Fixation Duration | Control | 1.65 | 1.37 2.16 120.74/0.04
Duration (t=-3.29, p<.0l)/Fixation Count (t=-1.76, Timeto |Experiment| 049 | 115
p<.1)/Total Visit Duration (t=-3.11, p<.01) of IMAGE First -0.17 [28.00| 0.87
Region and all four regions of Time to First Fixation | Control | 035 | 073
Fixation(t=-2.26, p<.05)/Total Fixation Duration(t=2.78, Total | Experiment| 9.05 | 631
p<.01)/Fixation Count(t=2.55, p<.05)/ and Total Visit | Text | [Xon [ 0 ol o sy | 28 2500 18
Duration(t=2.39, p<.05) of the TEXT region. Region :
Fixation |Experiment| 23.53 | 12.92
0.27 {28.00| 0.79
Rising Issue (Page 9) Count | Control |22.13 | 15.50
si sue e
s 8 Total Visit |Experiment| 10.04 | 6.20
. -1.38 [21.58| 0.18
Duration | Control | 14.66 | 11.44
*p< 1, #¥p< 05, **¥p< 01
<{
, In rising issue (Page 9), the top article image Region
’ (IMAGE) and bottom article Region (TEXT) were set up
IMAGE Regi | i as AOI to perform analysis. As a result, significant differ-

.
.

Table 10 T-test Results between Groups in Rising Issue (Page 9)

ences were shown in Total Fixation Duration (t=2.09,
p<.05) and Total Visit Duration (t=2.16, p<.05) of the
IMAGE region but none in the TEXT Region.

4.2 Result of Statistics Analysis per Type of Eye Tracking
Index Value

Table 11 Verification of Difference between Groups per Type of
Eye Tracking Index Value

Eye
AOI | Tracking Standard .
Region Index Group | Ave. Deviation ! df | sig
Value
Time to |Experiment| 1.62 4.03
First -1.04 20.32| 0.31
Fixation Control 4.10 8.26
Total |Experiment| 3.05 2.61
IMAGE | £y ation 2,09 |21.02/0.05%
Region | pyration | Control | 146 | 1.36
Fixati Experiment| 8.73 6.47
g‘au;"tn 1.15 |28.00| 0.26
© Control | 6.00 | 6.56

Classification Standard .
Category Eam Avg. Deviation df t sig
IMAGE | Experiment | 2.31 3.84
. R -.38 1268.00| .70
Time to | Region | congrol 2,53 | 5.58
First
Fixati Experiment | 1.49 | 2.11
ixation || TEXT -1.80{194.19| .07*
Region | Control  |2.24| 4.34
IMAGE | Experiment |3.87 | 3.55
R 1.47 |268.00| .14
Total | Region | congol |3.18| 4.11
Fixation
Durati Experiment | 4.63 | 5.18
uration | TEXT 1.17(23436| 24
Region | control | 557| 7.72
Experiment [10.90| 8.88
IMA.GE 2.17 |268.00| .03**
Fixation | €817 | Control {824 11.16
Count Experi
periment |12.78| 13.56
]IEXT 1.34 1268.00| .18
cgion Control  |10.53| 14.01
Experiment | 4.33 3.85
IMA.GE 1.71 |268.00| .09*
Total | Region | congrol |3.46| 4.54
Visit
Durati Experiment |4.94 | 545
uration | TEXT 139(22933| .17
Region | Control | 6.14| 843

*p<_1, #*p< 05, F+kp< 01
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As a result of examining the differences between groups
according to eye tracking types, the following were
studied. First, the TEXT region of Time to First Fixation
had a shorter time in the experiment group than in the con-
trol group and showed significant differences (t=194.19,
p<.1) to support the first hypothesis. Second, no significant
differences between both groups were discovered in Total
Fixation Duration, invalidating the second hypothesis.
Third, as Fixation Count was investigated as having sig-
nificant differences in IMAGE Region(t=268, p<.05), the
third hypothesis was supported. Fourth, since significant
differences were also discovered in the IMAGE region of
Total Visit Duration (t=229.33, p<.1), the fourth hypoth-
esis was also supported.

5 Discussion and Results

In this study, a comparative analysis was performed on the
visual attention of people between the e-magazine pro-
duced as a cinemagraph image and the other produced as a
regular image. To make this possible, an e-magazine type
sample was prepared to set up the AOI by mainly classify-
ing image and text regions by changing the layout of
e-magazines spanning nine pages.

As a result of the analysis, differences were seen ac-
cording to the e-magazine's layout type, but the experiment
group (M=1.49, SD=4.34) was found to have a shorter
mean value of 0.74 second than the control group
(M=2.24, SD=4.34) in the TEXT region on the Time to
First Fixation part. So the text on the details related to a
cinemagraph image that would have applied the latter
could be said to be recognized earlier than the control
group. Second, Total Fixation Duration was found to have
no significant difference between the experiment and con-
trol groups. So the subjects of both groups could verify no
difference in overall observation time when the e-mag-
azine applying the cinemagraph image was compared with
the one without the image in the region and text regions.
Third, in the image region of Fixation Count, the experi-
ment (M=10.90, SD=8.88) and control groups (M=8.24,
SD=11.16) had an average difference of 2.66 times. This
meant more people read the e-magazine with the cinema-
graph image than the one with a regular image. Fourth, sig-
nificant differences were discovered in the image region in
case of Total Visit Duration, while the experiment
(M=4.33, SD=3.85) and control groups (M=3.46,
SD=4.54) had visits to the cinemagraph image AOI 0.87
second more on average. In other words, this meant peo-
ple’s eyes went more to the image region produced as a

cinemagraph image than the one produced as a regular
image. The result of analysis of various layout types from
pages 1-9 of the e-magazine also showed similar aspects as
above. As the study results could be interpreted as showing
people's tendency to discover text on an article image first
on the e-magazine produced as a cinemagraph image than
the one produced as a regular image and to read the cine-
magraph image more frequently and longer, it could also
mean the e-magazine produced as a cinemagraph image
can make readers focus on images and text. Also, since the
e-magazine produced as a cinemagraph image was found
to evoke emotions such as love, cheerfulness, sense of re-
freshment or activity, attractiveness, powerfulness, sat-
isfaction, pleasure, interest, excitement, vigor, humor or
surprise[3] the e-magazine produced as a cinemagraph im-
age can deliver positive effects such as creating emotional
reactions for readers to keep their eyes on the article's pho-
tographs and text. And as eyes move faster on the article
than on the e-magazine with the regular image if a cinema-
graph image is applied, this means the cinemagraph image
also has a direct effect on the article. This research found
that the cinemagraph image can be applied in various fields
in addition to e-magazines, so this study can be considered
practical. The research also prepared a theoretical founda-
tion for visual attention research on cinemagraphs. In fu-
ture research, cinemagraph images can be applied to news
article websites of the webzine type that are not e-mag-
azine type to extend research on what impact cinemagraph
images have on interaction with content, such as sense of
immersion or level of understanding of the article. So the
research should be performed as cinemagraph images is
more widely applied.
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