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Abstract

The recent increase in virtual reality (VR) technology around the world has been VR work in cooperation with technology
from other sectors to form new trends. In the case of advertising, it is difficult to trace if VR users viewed a certain piece
of advertisement because the current technology does not allow them to interact with the screen. Eye tracking technology
can act as a solution to the problem of tracing advertisement views as it allows for data extraction in relation to which
advertisements were viewed and for how long. The research paper suggests a method of how to track the eyes of users
in VR advertising. The suggested method includes communication between a server and VR HMD (virtual reality head
mounted display) as well as a screen of output from the server.

B keywords : Virtual Reality, Eye tracking, Advertisement, Server.

= @do] 9ok 94 A HAlE VR ZElx1 gGAFS 17|
913 HMD( Head Mounted Display)tirto] 27} =54 2.
I.A & ek, 171718 Frol 490E A4S Aot #ng B
Aoz =77F dARE SAEHA] @tk F HA 2njakEel
shtel WA= et i ste 7] 7HA= Zelz=o] delE e}
FU7F S Aok sk A azio] EATE Al WA=

2ol IT71429) W2 Q13) AARE 2 A5 713 o
2ol 714 sletel mhet 8 H0R Fapt FEAE A

71e-d 7P Rolrt oA Rt} delAel Jdd) Agow
red PE oTelie e pAs A VRAAo] o= wlA gaatel 72, Hol A5 MS §of F
A3l AMEA Zga ok TP e Fa S o] ofF
EAQIAS] BAA olato] Basjria R},
3, H A=
Uzt 20164 08 292 AR @ 20163 09 21
TR 2016 09 19 WAXNAL - MEEE yeseo@naver.com



63 2016 09

Smart Media Journal / Vol.5, No.3 / ISSN:2287-1322

A0l AZg FEAZ
HMD Ald24(olo]E ]
o g7} € A$ FFL 53 AR 0] ThsE|x

gk A5 At Hof ok g
& 2

3 1291

A% A ,
FZel=E0] 2016 W75 71 ow &gk 1 gleh el wf
P E9F AFRAE BT A2 VREGFE AFYS F1)8iA
8RS 7HEstE Whe FAolth VRAES 2020 5024
olE ST R HolEte] ARE FeMLE FAT A
o] ko] ojofxa, vhwe] Ak}l §RtE o] Par AR
R obuEl ARl ARl G = AdE Adkgle] |
Ao FASL Ytk sHARE o] i s dsty] gk Ueks
o] Lozt Fgoltt. o] =g Tl 71l Fa WA A
2 sfoldl= vzl FAE 71715 % VRAFII} &v]A]
Aot Gt 1A S FAel diF Aol B8-S dxet
A} g,

At 714N = a2 v ok Woks Fell wol A Y

Ue Al figh dses AR AlE pdel o]&stal Jle

v, 7)o} A5 KTAH A4 02 Al ol ZvhA[l]

S &3l Aohs o= Slrk ofgh o] VdellM = Bt
ASHoR 7lEs skl 7Ideld SHgke FekaL 8l

on), FPRAANE F1 ZHS AT 1] Bl ol
—_L
-

H
e
rfu

7t E419 Aldl, VR &34
2007 ofo]E o= Azkd Rutdew o] FAllE AMEAA
3](User Experience)9] &34 W37t At} H=(Touch)
& E3l 7IAIS} QIZre] AEEtHA ZIAISE 17 AR A

A4 A2} Gk 1 Ad) 2ulEY) 7= 98] YRS AH)
BlaL 24A7E -2]9] £l A "olx|x] = EA7E H ek
7V

a7re] 3t g &AL AAAAE 715 Al Hla &2
A (disruptive) 2.2 YAlsl7] Al=Fgar, e} ojoju]l
2 ¥5= 020(0nline  to Offline)2] wI7IEAE==
Aoz A AASE 25XA k. A%

M =

< At R AAd E43t O

o HMW 20152 7] HoE 4~dH AJAE EET] o
A A3 N2 759 AHAEE S 7tea %ll‘c
oh 22 A 1kl Aztke] w7t

ZolE= 7)<, Mt AA(Virtual Reality, VR)# S A8}

= 714, ¢3R5 (Artificial Intelligence, Al)> $-&]7} 4o}
Z ES519] Ate F AdE 79 =olt

EY(mmersion) 9] AFAA on)= 212 783 719 (deep
mental involvement)& &gttt 3HA¥, 73 7=
eto ) Eolgh 7HdFztl N BalH o EAsh AHH <l
| 8= AL onjgith. EAlekA] s 7] F1tellA SRl
AAY =AAA wrEr)? Fom HEHQ ooy &
T?} SHAIRE A dold A2 ofurh 114 Mddd e
NA EAEA X‘—Er% A 94 7hsAdol #7]
e B dAS doke AUt EEA @4

Wy g BBl

>

O(

=

Moo rlr 4
o
3

©
R
o

N
N
ox
Doﬂ
i
o
O
ol
N
=
=
m{m
w0
r&'
pork

ox
ot
i)
o

A 77} vpz m
& o] 2 A &

é
r'O
b=
N
XN
2
P

o, ot
M
2
o
kd
N
S
ox ot r

o
Y
rir
o
Hy
ful
2
%0,

I
N
kit
Rl
gl

p

BN
1
ok
B
N
-0,
=,
1
il
o,
N
N
o
8 r
£
)
i)
o

ol
9
fo
[
ko)
S
N
&
=
W T
mlo o
2,
<:'O
n o
N
\'"
o
w
ot
3 x g O

L

2o
HN
o~
i ()

otk A AAle] ARV} EAIEL wa
Julfel 7}”?‘4” 7]%% Bzt 7hse 4

FHEAMS H|E A FS

12 8 ok 741

(<0
-

[ns]

o B

3O W M 0% Q 4T
ox
=
o
=
2
o>
o
o
g
)
=

2 b1
ol
ol
) (£
d

- [e]
it
Hy
b

jur)
=)

i

2
§[=
=2
L

(o]
s}
P
N
oh
r}H
b
Y
2
i
S
i
N
X
o
e
mé
N
i

¢
i)
>
N
N
=l
ox!
N
N
lo
&)
>,
2
N
N
>
hi
lo
Mz
<0,
=
—
S
=]
i=)
=
N
oz

A
L

d

= b Y
of Aoz W Eorke 37 BYue =2 & k. of
SEGEE

T % XéEE Ei?‘;E CHlETE A R A
A

off My ol o

ISR
o
il
)
Ry
§2
o
N
)
N 1o 1o o 2 ox rlo rlo oX

W,] ake) Em S S tAE Ao
Ha, ] Aok HoldA  whEol
oJA }—”" Tee  Wol ddE

o7 7ee] M= AL AR Aolal 1
<]

ﬁd
o
r-a(_‘l
i
N
i

ut
r'O
O
=

o
s o

>

o
tlo
bo

b

o

_0|L

&
oA g
, x o

oo

Ir

A

N

2

hind

o, -z it ofo
i
o>l
U o 8

15
L
|
o m
fr
0
ol
=)
>
kl
=
1o
ofy
oX
b
i
i
o
rlr
i)
N

it
e
op
s
N
olf
_O‘L
i)



Smart Media Journal / Vol.5, No.3 / ISSN:2287-1322

2016 09 64

A MdA 7Eo] YFEHEA, = vtEE Uy
o](HMD; Head Mounted Display) 53 Z-2 &7 &4 ]
9] Ago] F7Iska Tt = vhE|E e o AR}

o vig] $o] FRehe Fez AHEAe wel A7 3744

AA FdE AAE F d= gaFZgo] Fx|olt)

T ARE T5H0oR WolERIt), wo] AFHo=E JIs
o HRE Wol5o)7| e 3faL, A3t we} 2] wolEo]7]
T 3t} o]E %3 AlZ—active vision[2] °olgta H-&
9 55 44 T_%%h- I 2AJE 715 FATT eye

tracker®]t}. & Z10)o thak ¥akE A= _r]?:;l, )2
AHEEE eye tracker7} A2 v, 202 BE AT Sof

4r
AQ

G857 A gk T, As" T 2 ALgel v
W gL o3 wobd, Aulg Axde g A7 2 AE)
o013 QIEH3 5. oleldt Aol AvhEES ol &3 of
oEUY Asde Aol As BiFE & YoIH Az
ew w=g

M %4% HMDE 24 PO 55 Fejo} 2njes
o AFHE Fusk oleh L =N olgHE YA o=

2ol=  OS(Operating System)7} AA¥H
OTG(On The Go) A& AZs= Hlolth

o|EYH(Eye tracking) 7]1&o] T oz AAEoof
o} o] 71 BEME F9] Ul ojolER R Ve TF
g 243 7MgEA 7 el s 8] AlZsta ok

gk S AAROE BHE F gl 78 29 TS

A @,

Jwingd M s ol 2

HMD #0]& |
Il izt & R LED |

AFE R
MH 2ot/ =2 Hof GolE DB

VR HMD 3t=¢j0f Olo| E2{Z F2t0|¢UE My

29 1Ak Aage] FAR

Set threshold Binarization

Image
Capture .

Flood Fill

a9 2. FEFA daugse oAM=
(Image Capture > Set threshold > Binarization > Flood fill
> Find pupil position)

%4 93 % Eye CameraZt A& A A
Fo} 539 42 27] 98 Bl % 3
= G4Ae Nee B T

%29 5
539 9A%
Ao A o]m
A= Aot

7} WA Eye Camera’} &2 A4S
2 o|mAE o] g o|n|X| ] FRQ]

wrol-e-t}, ofzf e} 2
rgh = b #i o4

2t
= zLo}o]:z&u}, o] ﬂa}w AL A ARl ZF B4l b e
S|l2Ed setA ¥ ot =
Z7F 2t

calcHistogramROI( ipl_arr[I_GSRC], hist_cur_src,

cvRect(®, @, CAM_RES_X, CAM_RES_Y) );



65 2016 09

Smart Media Journal / Vol.5, No.3 / ISSN:2287-1322

Background

Graylevel

Threshold

O 4 ofd=E % olo[X|e| b Zioll CHEF S| AETH

D}%

A L Vs F JE threshold 7 Taldl ol =33}
U2 BES JFEE7] 93] threshold 7t& 71F0® W& JA
2 7]3%32?_ Hrs Yz shekAl wbEdh o] 3o

ol 1 wo]=2 78] 9130 flood
= Zexel 3 WA
=2 Aaat} 1
3ol 9A2 @

o}
x 6]
& e AN FT) FHL o} ofel=eZol

oml; H
5 oft

flood get
int flood_r = 4;//(

yox_ellips dth*e ox_ellipse_avg.size.height ) * 8.5;
cvCircle(ipl_arr[I_GTHRESH e] :vPomt(avg % anJ) flood_r, cchalarAll().mg thresh) -1, 1o, @);

cvFloodFill(ipl_arr[I_GTHRESH_O],
cvPoint(avg_x,avg_y),
cvScalarAll(e),
cvScalarAll(1),
cvScalarAll(2),
&pupil_ccomp,
CV_FLOODFILL_FIXED_RANGE,
NULL);

a8 5. Az=

VR HMD(Viritual Reality Head Mounted Display)< o}l <}
2 FHE ALY Al 5 Mock-up)dEHl =2 A 2tE
o] glom 7|FEA Rl Hrdlely 7ls A B Bt 2
Q8 3jtt.

-

BN

sual®@camp

% 6. VHMD Tzl

w3 24 Aade] SANES tedt 2ok S LA,
AHEALE] ID, B Al AR B =F Sl Fa S48l

w oM 289 e Ak ofef ojn|A s} 2k
BFags SAR PG ARl b= Farel da 3
& Hrhe AdE AT F Uk dE 5ol s B A
g ZQA Z 3t G s glofd Alzho] dvf Ft o] do]ofof 3
=AE f87bsst, Aol Fas Yoyt ds thA Fa
& BE Ae Aoste] I AR ofiell FaE B AAA
Ql L "A A el 23 M=% AAH v

$95.16

ag 7

(2) AA]el A
& AL A AlaEle] Al AlFAY VR HMD AARE,
1434 Appo] A% Nesusb =VFEE OPEEOIE 0S 6.0)
S &3l 4#‘11}7} 7}“?&%‘ 07}”—4 T=

>

[o

ﬂiaﬁ_ééé %}%o}oq An}ETVE 9}01401 hle w4
AR Agshs Aus obdlleh 22 Ao 9 - v



Smart Media Journal / Vol.5, No.3 / ISSN:2287-1322

2016 09 66

9 8 AREARe] FarFAo| gk AA|eA| o)A
m 2
B ATolA dotEl AR vo] §AS Vs st
S0 Bgshe =72 VROl tigk Needs® U5 43E o]
7ka Qlt} oAl old mt]o]] EHE’%J TR ARES ug
st o1 miAlet Fe, TVE dwekl Broadcasting paid
media® 1:t} EY AR AR} 9

A oh= Adaglo] M
= 545 73, gAY R d3E 3 Qe viA)7F Tgsh
A OAETV, 9404, IP TV, el 5 2L 1
7} T8t 71Ee] dEkelA AEko B Al AE Ltk
93 % gk ol LIVESA 7 E HgE AFSH
o} AR @ 79F WantsS IR $83 = 5 91
E w7} 7Fs3 Mass media, owned media®@d3sHA =
a8y A2 Ho| a5, fiRE, ofulE F LA To|rt &
HEA Ltk MEY A, thoh YEYAR 219} Fao] 71se

o R s A%sta 28 d mitlo] &t A3
AMzE mTiols 2 =9, 228 @ F 37 VR, AR
2 olox= AIE P HAnh Ax AHEAES A4
A7tE A TEAI7E 7P s ntolE 2 HAla
Socialn|t]o] Aldel] 7l FA4le] < dAu| 9] o] A
2T ZFEsHA 2] #ZA 20tk 2= CPND(Contents,
Platform, Network, Device)%©] @A} A8]2=A| g A ZH-E] 1}
2 (19D F4lo] Wajrks FA AEE 7)tsA Ha 7
A 22 A 2L vrole] Fdg V|gsHA € o= Erk

ofeg o] wate] Wstel ukE Al Sol A £ = A
= 7PE A oA FaE SAs= B tlEo] VRAY
o =5l PR

o 32
R

%}"éi}Oﬂ 719g ;JE}.

References

[11*AEA & A= w2 vAY”, fesol 7245
pp.38*42, Feb., 2010.

[2] Findlay, J. M. & Gilchrist, I. D., Active Vision: The
Psychology of Looking and Seeing, OXFORD
University Press, 1-11, 2003.

[3] Hansen, D.W. & Pece, AE.C., Eye tracking in the wild,
Computer Vision and Image Understanding, 98, 155 -
181, 2005.

[4] Hansen, D. W. MacKay, D., Hansen, J. P. Eye
Tracking off the Shelf. In Proceedings of the Eye
Tracking Research and Applications (ETRA)
Symposium, 58. 2004

[5] Hansen, D. W., Hansen, J. P. Eye Typing with Common
Cameras. In Proceedings of the Eye Tracking Research

and Applications (ETRA) Symposium, 55. 2006






