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Abstract

In this paper, we designed and implemented a visible light identification(VLID) system consisting of a VLID reader and a tag which
backscatters incident lights from the reader. A VLID tag sends its ID to the reader by switching an LCD shutter which is located on
its surface. The VLID reader consists of six LEDs and a photodiode(PD). The LEDs emit visible light and a PD located in a center
position of LEDs receives backscattered light from the VLID tag. A microcontroller and a commercial liquid crystal display(LCD)
shutter for 3D-TV glasses are used to implement a VLID tag. Experiments were conducted to confirm VLID system performance. We
successfully demonstrated experiments to send NRZ-OOK signal of 100 bps over a distance of 35 cm at daytime. Also, we suggested the
theoretical maximum transmission rate and the various methods to enhance the separation distance between a VLID reader and a tag.
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g 4 9tk o]l & T3 mgel A A8 npe} o] g1
EHe A uwebd 81 IDE <13 5 dE AYE

g T e 7HsAs FlskiT
$HA, VLID 2|59k B Z17F dubA 9l Adstell A <3t
A AREEZ] fEiAE 2E 9 B Alel o] ZH k. w st
w2 B L ID Q1A Ee SAsoF gtk mebA vhAF A1 E
= &84 &2 VLID ] 19} Retro-reflectorg -2}gl
VLID B]1E ®]xste] VLID 27} 819 ID HEE
?_V-\j]%]' o]k—_;qw:é 37@3}@;} /\1%54 .7_/%11_0__ lﬂ-/\]. zH;f__,_]
< VLID HI1& Y43y, 18 102 3=
ato] B 1 m—g— PYA O 2 Q1248k= 15 em o7l Az
of VLID 2lH& ¥, 8719 gH Abole] Zhe & W73st

A

HA HEEAES S0 22 4% FA 2R Retro-
reflectorS -2 VLID Bl 1o thaj X &= A skick. v
A AR B2 ol B B2 2R ANE 1Y 113 2w
A} AAS FE8IA] &2 VLID B 18] A5, Aol ohd

% VL
ol 5° o) =g F Q‘ﬁ VLID B 1ol A -1
’&%Qlﬁ Yol VLID gH=E FAlE7] ofg7] vl
VLID 2|HelA 81 ID @E% ANE A4skA] et
t}, whHoll, VLID Bl Zo Retro-reflectors §-2tat 72
Retro-reflector7t 7HA 32 G218k wafo g W
ghst7] Wizl Tie B Abo] 9] Zho] 60°71A]
o] HlolHE <dAstth wakd VLID B
Retro-reflectorg F-2FsH Hf 120° "M 7HA] 44
Solth. WebA Retro-reflectors F-218 VLID A

—~ t jo -lot'
o — rd gt o o
o X 2 =0 > o

[¢)

p

[

7He] SRADE ol 88 VLD A2d AA % 78

g 2ok o ZE]A oAl

fredstl 462 5 Sith
V.8 &

B =R ME 7S BAY durs 992 95 7}
°o]& o}O% ID XS Agsl= VLD

S 819 ID AR}
CelA ExHs g1l ’8}"3\:} w3k wAl A 2S VLID H|
o) HFeA e A9 VLD e g 7k AgE
20 cm ©]A42.2 Z7kstd VLID fdolA B2 €1 ID
AR} 0B} wAFHS holatgit) o2 s dsly]
U O R LCD MEZE Faks
olgad A4 Al Y &
73‘

LB |

oz g %
9} Eﬂl *}OH 7“:7} 120° 141011 e B 943
&3] wiE

References

[1] Oka, Dennis Kengo, et al, "Survey of vehicle IoT blue-
tooth devices", 7th International Conference on Service-
Oriented Computing and Applications, pp. 260-264, 2014.

[2] Jia, Xiaolin, et al, "RFID technology and its applications
in Internet of Things (IoT)," 2nd International Conference
on. Consumer Electronics, Communications and Networks
(CECNet), pp. 1282-1285, 2012.

[3] Y. Tanaka, M. Nakagawa, "Indoor visible light trans-
mission system utilizing white LED lights", IEICE Trans.
on Commun, vol. E86-B, no. 8, pp. 2440-2454, Aug, 2003.

[4] T. Komine, M. Kakagawa, "Fundamental analysis for
visible-light communication system using LED lights",
IEEE Trans. on Consumer Electron, vol. 50, no. 1, pp.
100-107, Feb. 2004.

[5] Li, Jiangtao, et al, "Retro-VLC: Enabling battery-free
duplex visible light communication for mobile and iot

17



THE JOURNAL OF KOREAN INSTITUTE OF ELECTROMAGNETIC ENGINEERING AND SCIENCE. vol. 28, no. 1, Jan. 2017.

applications", Proceedings of the 16th International Work-
shop on Mobile Computing Systems and Applications.
ACM, pp. 21-26, 2015.

[6] Jin-Soo Park, Byung-Jun Jang, "Electronic shelf label
system employing a visible light identification link", 2016
IEEE Radio and Wireless Symposium(RWS), IEEE, pp.
219-222, 2016.

of

2015 2¢: =9I sty AR (
)

20153 3Y ~&A: R sty AR 58
3 Mty

[F ZAZO0H AA Al2" AA, Goltt
A5 AE, FAFAALE

2010,

[8] A4 A2 3DSH SSG-5150 GB(HHEI 2] 4)), http://www.
samsung.com/sec/consumer/accessories/tv-accessories/tv-a
ccessories/SSG-5150GB.

=
4 E

1990 29: Sty AAsta} (&
gAh

19923 29: AAY gy AAFs (¥
A AL

19979 29: Mty A} (&
EEI)

19959 39 ~1999'3 1¥: LGAAKF)

19993 14€~2003d 9: A=A FAAT FAREA

20033 102~200543 8¢: AHEANATAEY

20139 9€~2015¢ 8¥: me Azt E NAR

20053 99 ~3AA): FNHEL AAYBEAFSHE W

[F ZAE0H RFIZ 2 A28 FNENA2H A4




