201614 Erlstad 23| =2 H23A H|132(2016. 4)

o] &3 +AE 4 W
234
AR EA g8

e-mail: naalstn@skku.edu, kshong@skku.ac.kr

A Near Field Communication Method using
Color Code and Acoustic Signal

Min-Soo Kim, Kwang-Seok Hong
College of Information and Communication Engineering, SungKyunKwan University

ko

B oERdAE A4 mEg &F NEE o8
el A doly FEd YnFS o
¥ OARE B 2T A5 A UPES o §
4y g PHdw BEs dudEe Fi

AR 2T N3

1. M2
71Ee Al AvtEE A o] §8k= NFC(Near Field
Communication) 7]&2 AA7|HE o] &3 <A T4l
AR08 AdEe AARAE d AMEHI T
AW o] JlEE ol&3tr] HdiAE A4 ]
o] NFC st=9oj7t d a3t ol& uAst= Wi
A = ojvr &85
g e AT HgHL 9l

jE .

> ofy _‘f fu o o to
Y
_l-é rolt :'1' l~
> o
e
lo,

1-0[1

Color Communication< t©2=Z&# e]7}
bpo] 2~ 9] 3HS E3ele] ZF G EA
ZYAA dHeolHE FAleta, B33t &
RGB A% #& dAd dHelg= W
A otsld 2™ Acoustic Communication
Abgto] & QIAE F glom FH Qs AA A
15kHz~18kHz el =& ss ®

2 Wz
o] $418ta1, Band-Pass Filters ©] &3]

N

o it

=2

re
o T

o

fd

|
o
©
op

oy, M

ol
ol
£

r

fr ot 82 rlo
ox T
ol

ok
g
o
é
2
ofr
ok,
32
v

N
=
Ha
2

%

2

i 1>
uj

rir

m0)

k)

o

32 o
ul

go ok

od mio
>,
>
19
z
i)
o
2
o 3
ofr
rlr
of
0
o%
i
o
X
O
o
v

ok
o
3 =AY B4 PR Alkdch Ase
g == A P Fe gge A
@k e A sk AEHAS A
Holel & FYsv, AEHA B A4S
AL Fd dolHE 2. wol 43
ANEE 7475%0 AEEE RYoy Z 4

Start

Color
Code
Detection?

Acoustic
Signal
Detection

- 101 -



2016 d EAH|sh=t 3| =27 H|233 M|15(2016. 4)

J
H:I

3. A oF driH A el A FAEE HAAAM o HEZ I} 2
AAe AL 9@ GAolA] RGB M4 7 = AA 7 o FAFHE Aol i, F NZo AF FUsA

ol%}¢| Blue 44 gEW A@@ F olWsh, PFA, A7)E Bl 9lv] wEelnt

Ads g B delEd AL A o F MY 2= .

2 AEets wAS APstm, wep 2o Wl o) 2> S AE AF e 54 A

Ag ZEe] AEo] EVlssld 5% A5 E o83t 50cm 100cm 150cm i

olf Al T ZdEs= w oz A3} HE A% 98.53% 96.59% 94.02%

= SRC N ] 95.23%
Asw | (2752/2793) | (2745/2842) | (2534/2695)

31 Color C o A A% 84.21% 87.44% BI% | o e
1. Color Gommunication ABE | (336/399) | (355/406) | (304/385) | O U°
FAl2 gaEgo] 3FHS 8ME Y 00~11 HES] o] A% | 73.00% 76.24% 75.00% i

Blue A4 zHS A3 To| Q3= volEHE A%} s (73/100) (77/101) (72/96) o

A Fe &S RGBE HSVE Hgksle] AND 4b
S =
k=S

; - ~ P

# F Masks Adsta, dA4e 4A4E& T8 2 A3} T 32 A ;= #AF oRd wet ¥ ANTo F
E]—/\] AND 03‘/‘\_—%— —’Ffiga‘]—]q_ _/‘I:_/\]% :§:§]' %.ﬂﬂi i ow MY = A s Sk Al &=
= o /\4:],04 Al BPRS JpA A o7 A g3 HbH ot
[ -—|O

E gEg 29dd vk 44 = o
3 3= B =]
o e Fa HolHE 4 F Eeun B b
50cm 100cm 150cm B3
. o HE A% | 9887% 98.60% 29%
3.2. Acoustic Communication ] e ’ ’ I29% | g0 omeg
A3t | (2879/2912) | (2816/2856) | (2732/2808)

$AL do]EeZE ASCI Code, Binary Number® 3 23 A% 95.60% 03.56% 89.46% 008706
S, 98 Fa gee 448 = w2 (Modulation) AoE | (348/364) | (334/357) | (314/351) o
sto] dolgE AEdh FALS Ushe Fus JEUe R B B B T =
222191 94] Band Pass Filters Al&ato] 916 7ol g8 | (80/91) (78/89) (69/87)
A Binary Number, ASCII CodeZ o]&3lo] a3 kol
oE HE S Yt Wk A nse) PEo) B 5. €&
7Hestd $19 HA4S B3 delHE £4 & E¥art B =R AN 3= BT S$3 a5 Bl

T e Wstel xolz AL wsitie 9HdS

4 NE 2T ngals] g8 A4 mee A% ool wel S 4

B oA £A17]7] 2 Pantech AnlEE of FA WS AR AHEsle AHIEE E=olE

2 =EdAe $2717] antech Vega R3 tEE,
4071712 PCe Logitech C525 Webcame o] &3to] s ARrsinh A9 Ak i 3 & 19 & 2e)
AR W7k Ee 602 9 BA skku'E W) @l BEmET oF 5%~-10% =& AR=d 2T
o] A&39a, 7171 7+ A7 50em, 100cm, 150cm 2 FgT AR 2y WIkel molzrt FAl EAEE
weo] WE, ¥ @ tole] A¥wS =4t ¥ 19 oA =2 AEEE e IS T gHon
M mee] wol ATE =4 A3 PF 8006%) A%
Hg=Z2 B %.‘MBI =

o] =2 20159UE BRAFHEIEF)] AYoR
<E 1> AN 3= A4 AT =3 Az TAEY] A g wol 6351 7] 24 FAFE 94(2015025309) 2 T
Pz E L ArFA7IeIEME ] Grand ICTAT-AIE A
50cm 100cm 150cm | A& Axde] AT ARE FAHAS (ITP-2015-R6812-15-0001)
HE A% 96.53% 95.34% 93.52% 95.13%
48w | (2811/2912) | (2723/2856) | (2626/2808) | XD 25
A A 92.86% 90.20% 84.62% o . ) B .
e (338/364) (322/357) (297/351) 89.23% [1] Nandakumar, Rajalakshmi, et al, “Dhwani: secure
Fo] A% 34.62% 3315% 72.429% peer—-to—peer acoustic NFC,” Proceedings of the ACM
P 77/91) (74/89) e conference on SIGCOMM, pp. 63-74, 2013,
[2] &44, B35, 34, “2¥= ﬂi%ﬂﬂol ¥ el RGB
A ZEE FH3tY *P“‘LX} At W, 3= s
EooE 9% 43 B4 dyow 24w Aol wol A2 A28, A4, A2E, pp. 201-203, 2013,
A3dE =2H Ay FF 7475%S] A AFEE 2o (B8] =&, 34, ‘A& 234 gsAd eve As
% 13 ¥ 204 HE A& AInE= SAEL EAe) & ol&% oA A BN, A=EAeE ety =x
wolol A4 AREst E 2 AHOR e olfi #, pp. 343-349, 2015





