53 A8

Wide Band), VLC(Visible Light Communication) 5-¢] 9lt}h. WiFis &
o] 2REE, wER 3 75 Flg AAA A4S stz
Aoz ARgHET: a2y, WiFie RF(Radio :
Frequency) tje] 3jol e S35 RAZ JUY 2917 ek g
VLC 7]% % #h}el LiFi 712 LED(Light Emitting Diode)®] 544

ok ALgol Aol Sek EW, 7] LED Q=28 A48 & g, 1 ’

A Y-
A A4 90w

2022

rlcks1204@tukorea.ac.kr, oshl19@tukorea.ac.kr, jgkim@tukorea.ac.kr

VLC based Indoor Positioning Platform Development

Gi Chan Go, Sung Hyun Oh, Jeong Gon Kim*

Dept. of Electronic Engineering Tech University of Korea

2 o
AT EA Mo Qs Eo] nFshE L Eite o] whet A F 011"1«] -*H o] FEuky Qlt}. ofd upg}
w=H M AY YA =945 Y8 VLC(Visible Light Communication) ]Hb] ZYPEL A9k PE} o] 2 Hall, gh=ulg
g}o] pico¢} LED(Light Emitting Diode) 3]d-& 4132 AM-8I3 L, wlo]| A2 74Ei31, Y Et}o] 2 = Bluetooth X E& —’F/\l

B2 AR 0504 glzule] gto] picox LED #del &% Xé%—% Aojste] dlo|El & FAI8IIL, F=A1%-0] X ETIO] Q.
9} mlolaz AEEZHE Fd HolEHE AN He ZREFZS FHH. 78 A3 LEDOAM 4415+ LED g
ID(Identification)”} LETIo]SEE B3 AJAoz FAHS Jé}‘}i

o. 22

Ao gt EAE sjAdsty] Asf dEo] AA AL £ oM e Aldtshs Alzde] dig] Aieitt (13 1] XHJ
- S APt =8 Ao AEe  Adle] PAEoE oA B 4 g%l AdkeE AlA
ek GoAA ogAAL Utk AL el uFse] wh LED AP} 17]e] 4182 FAd 5 o] Qlt) 7 LED 9d 7w
| 271, Abdgel o] o) =a o §& 7

= 9] 7)< GPS(Global Positioning System): K.
o H 71%olt), 28U GPS 7]%9] 749, Aol
2135.9] 7‘47} 7 A7) FETHE dHo] Sitk 919 22 ol A
TUNAE HAH O R AMEE 4 Qe Al AXSH Alzgle] uig

) A 4 h 4
T7h Zuka QeH12]. : O o O N
5 B Ay 29 wyozE WiFi, Bluetooth UWB(Ultra & L as 1 [ 'K—A

l..

43 LED AP9] IDE A48l

‘I 1_
E FART e S0 R e [ 26 Sl &

:LrELl

Fll‘

re 5.: ox, I ¥o

o

QHo] Hofurhs gHoz ApAH) 2Ae FAEA %A At (22 1] Ak A2d TAE

°‘E‘r[ ]

ey

=
Az 7
28] ol
sk 0% z2
A, rﬂOlEiﬁl_%
¥ £ G5 20 R4Sl Sk 2 T A

~N

bl
=

£

ol AlE 919 22 ol & VLCE

AQEETE. AQkE 91A] Z9 SYEFL gr2ulE] gho] DlCOg} LED

o]71 47§¢] LED AP(Access Point)s} £ET o] Q= 2 wlo]

gz oozl /o] FA5R 7= o] Slrk &3 VLC &

Skl 9b1t«] doleE Al LiFl A4 Z2EES 74
=2 1bit9] Start bite} 8bite] v|o]EH|ER o]Fof

3] LED AP¢] ID(Identification)& 43 4 it}

T AW AR S EHF

s A3 AdRata, 3ol B i dgg et (@) (b) ©

% 1 LA A A}

[28 2] $54 2% T4 (a) LED =g, (b) LED A%, (¢) &

0980

T EEGO|QEF o8 H

o)
AT

Al H



2022

Sampling sampling Sampling Sampling

Sampling Sampling Sampling Sampling

4 St 18YIE DATA

[2¥ 3] LiFi A4 Z2EF

(27 219 (a) 2 (b)e=
ws2812bol™, (b)= d-&

O~
<
A

1

s

B0 438 MRl (a)¥ LED 749l
sh= ghzuE]vto] picoolth. 2hz=w|E] 3t
LED #d9] A5, 2%5< Alojdt [1

219 (O AdE #1535 Btk 415 vlojazg UEEY
(Seeeduino  XIAO), ¥ Et}o]=(TEFD4300), DBluetooth &%
(BoT-nLES2IDU)Z T4 5o} 9t} 4%0] nlo|22 AEZe: L&
tho] =5 53 LED v de) Zuels Q148 a, vlo]az AEZ U]
Hox 2o dast zkel LED AP¢] ID & H.¢} RSSI(Received Signal

2l
o]
0] pico: Micro Python 3l

Strength Indicator) & Bluetooth 258 %3] ottZo|= APPo 2 A
£t Hrk
9]¢} o] AE¥ LED AP9] ID Ar¢} RSSI 48 7|Hto 2 Z9&

Fastaa ok £ w=RelA Adsle Azde 7E S
KNN(k-Nearest Neighbor)S 7§43 WKNN(Weighted k-Nearest
Neighbor)-4& 283} 114} 3t} o5 93] L=kl oA FA=
7|98 # a0} 7} RP(Reference Point)ol] tf3t RSSIE 27 3},
016 £kl @AM kNN f-32|= A 4,7} 42 RPE =531,
RPe] ¥ & AREAL HF A2 AEdeh 2, dd AE
AHo|nz =9 Fgwr} vk o]F NS WKNNL 7154
ate] ARk HEAE BASE WAolth 97]A, 7HEA|
ﬂ-« A d gt AEFE AA L, d,7F S5 2ol kNN
= 7H}\-]6’]— 9l

=il Al 1110}0}*' LiFi A4 ZREZo|th Aokl
LiFi 9% Z2E22 1hite] Start bite} Shit(1Byte)d] dlo]e]z Lpdt}.
dlo]BHE A%shs £ LEDo| A= 1(HSAEH)E A8tk dlolg A
Fo] AR Aol AAE F7I0E 0(ASEH)E FA8 %i%% Al

A4}, S04 00] 2R 8hit A17H %<k Thit Alzkobet 9l

H

il

(‘k‘l

[e]

°]

S
OFO

Ho
i

S =

o T
)
o,

[N
o
2
\g

€ & 3 15002 olel oldlf ehdAl S ot LED
o 54% D dvldth & wRoAE 4% ZeE

S Pythono 2 &
A7, LED 94 Alol& &

I
&
&
;&

=g g}o] picoR 9bit Hjo]E S

y

Shell
18T
187
187
187
187
187
187
187
187
(28 5] 439 ID A7}
& FARZ ST o & AR wlo]a R AEEA 9bit vl
olHE od ), 107052 YA Pk
(27 4] A4 28 33 Aol 4709 LiFi 44159 1719 LiFi
FAR Aoz o]FolA Stk E A=, 1719 LiFi $41%
o} 179 LiFi 41358 ARgato] AdS Kaatynt. 3t VILCE 9
B 7RAe] gkl AA 7HAS ) wiiel], Wi WL spAlg 2 ey
o] Wo] Fulak = ¢l Ao P2 AN
HoA AEo) A Aokt ZREZS AFE-E) ¢le]® 0 1011 1011¢] o]xl

glo|E HEZ Algate] IDE o o [17 59 o
0% A9)ak it 1011 10110] 187¢) 10742 e 258 B 5 9‘1;}‘
olgfdt Atx, VLCE B3 249 &

220 2~
EEe B F ol

i
2,
o}-}«

2 ol A 94 29F 93 VIC 7jue] S50 F9EL A
FSATE E, A 7149 A5 AFS 93 AA B304 LiFi 52
2, %9 BARAE PHse] 48 S Sz stel pico
= HdS Alofst L, 9bit Hlo|HE FAISHATE =41 Bf
53] Obit vlolElE 1b1t«] Start bite}
ghite] IDZ QAT 71 3, 9143 IDF 10452 TR 5 o
FoIAE 4215 LEDS] dloje} A4 $%& ANE golth Ed, 54
9] Bluetooth B4 gt==o]= APPo g A48k RSSI #h3} IDE
AHgdte] GrERol= AP 29 QuelFe Fof 44 399 vt
A7E AW ool

offt
ol
—
o
&)

]

ACKNOWLEDGMENT

o] ks AR EEANT) Y APoR dxdrade] A4
S who} e A9 (NRF-2021R1F1A1063845).

Zaed

[1] Choi. H. S “Trends in the Promotion of Interior Space Information
in Korea,” The Journal of The Korean Institute of Communication
Sciences, pp. 39-46. Mar. 2017.

[2] Mainetti, L., Patrono, L., and Sergi, I. "A survey on indoor
positioning systems,” Proceedings of the 2014 22nd International
Conference on Software, Telecommunications and Computer
Networks (SoftCOM), pp.111-120 Sep. 2014.

[3] Zafari, F., Gkelias, A., and Leung, K. K. "A Survey of Indoor
Localization Systems and Technologies,” IEEE Communications
Surveys & Tutorials, pp. 2068-2599, Apr. 2019.

[4] Kim, S. H. “4th Industry and Li-Fi Technology Trend,” Korea
Institute of Information Technology Magazine, pp. 1-13. DEC. 2017.

0981





