2 (The 2nd Korea Artificial Intelligence Conference)

k-NN 3 PSO 7|4t
L8d

=

A A S R st

]X :]1:_"*

g abe) 7l e shan A AE ey

oshl19@kpu.ac.kr, jgkim@Xkpu.ac.kr*

Indoor Positioning with k-NN and PSO for an Improved Location Accuracy

Sung Hyun Oh, Jeong Gon Kims*

Dept. of Electronic Engineering, Korea Polytechnic University

43 311

WA g 29 ARES

2 %roil*it 19k 9] 2

Zﬂ >

PAZAY dlolgjm|o]x9} HA AFEAR] $1A]o] T RSSI #h<
1117‘3 XLQL@.D]_. o]u:H Nxﬂ /\]__&1].;_',51 7].1} o];Ga]. x\]jl\— Z9]
g gdS A ghei) °l+ xﬂ?&% Gl s
PSOE §33ty AMgste

A 71E

I.Ag

o] EEAl 7)%o] waaty} 3 LBS(Location Based Service) #a-<
et 71EEe] uET rk 7]EelE GPS(Global Positioning
System) 7]&& 7|Wto & Alg,]ﬁﬁo]]/ﬂ HwA =8 29 A2 AT

g 4 gk ey Aughde] B Aol b AsEd S &
AR GPS 74S A &sl1dle dA7F EAET. ‘ﬂrﬁ}/ﬂ olgfdt FAE
&A3l7] 218l WiFi, Bluetooth, UWB(Ultra Wide Band)&¥} o] A1)
AA HE7se TV EE VMo R 2L ZARIEE AT
150 Fas AT ool HATHLL

g A AA F9] 71eS ANRAAQ EAHol} FFo] Exof upzt
STEAAY, F88 d2E A3 B APENA 1Y 222 Y8

= s Y, dE Ul g HWJ/‘] i“o“ —% A LAY, diFrtE
Al AR H Y 22 LBS 71ES AEs]

53 e Al 9A U5 AT °] Al ]*% el AFH =]
WiFi, Bluetooth, UWB o] $ltt. 12]aL 719 A 591 7]l A=
g 7o gate 7sd) U9 AHSHA] S W] &A% o
oA dubdorE WYE 7N R k= Tles tiE AEdtal 9l
= Toﬂ A %= RSSI(Received Signal Strength Indicator)E 7]4¥Fo.2
a5 Agstel AR AF B ]

g 91
GO 12 9 AUEE A& 7 ] wRel 7P R AHEH

< 2021 AR e Aes ke s
o A& | ﬂ?%‘ (NOOO2429 A AAG A LA

R= F)o Ag e dmATade] AdE
o} el A7-9) (NRF-2021R1F1A1063845)

rgo] Al&tE WA LBS(Location Based Service) 2Fle] &7 A7star it LBS AFelA 71 F2.3k o]4¢
718k MU A 35} 14 A AHEaEe] YA E A sil FA4slok gtk o] $HAe
gtk ey AUstdd A=
‘Hﬂﬁoﬂ XULQ Wiki 5418 AME-ste] ALSALe] YA E 59
29 +3S 98] RSSI(Received Signal Strength Indlcator)9Jr Adslo] HlwA =& ANLE AFele=
ojuf Sz}l TAlA 7} AE EEE wjX|gk $ RSSI @t 5738t FAZUY wlo|g o]

At B

éﬂ 0}0# A w859 §71A] 7]l
£ &3} PSO(Particle Swann Optimization) &12|Z9] %7
S HjEste] HEHO
719 oujske 7H/ﬂ% 9 A=

89

‘3}‘*61 HX]

73-% GPS(Global Positioning System) 52 3|
2 Q18] GPS Al2=lS A-gsh7]ol AgAolrt. upebA
sk 71l gl A-ate) WA, AREAF 9]
BAZIY 7IHS ALt
225 FEE o]F 2Rl @Al A=
k-NN(k-Nearest Neighbor) ¢t

o2 A8 AR 29a ABAClNE Bl kK-NN 2
= aAe SUT + o

&8k, AR 914 5915 913 RSSIE AHEEt) AR YA E &
A7) fal 2716 FAZAL W& F=35kal, FAZAY vloE o]~
o} A AFEAF2] RSSI %k AFolol k-NN(k-Nearest Neighbor) & 1L2] 5

E

& ASE KON delFe P80 PalFe) 2] QUG AT
) e AHEE, ol 29 ATE AN % HE 29 AelAe 9y

@ 5 Q=S W
2 =29 280 HE AR 917 Z9E AT TAH 3] el A

Alaka, Algdold Asts FAR o % 3N e & =1 48

I

2 =EoA]3= 3GPPAA AN 2] 23]~ 374& vuke 2 B3], A
Al 8748 17 13 Zom, 3713 120m X 50m o]tk AAE 340
A % 12709] AP(Access Point)7} B3 5]o] 910w, APZF 7+ 20mo|t).
2 =T A Algkehs Alzgle] A Al AL E‘r#i} 2., ”W 3

g 7S A&t 54 Aol dlgk YAZAY djolEmo]x
TFEYT o] F, AEF] wHA] 7] k-NN 2 y_a]%% @1%5}@1
0

10m 20m 20m 20m 20m 20m 10m

S50m

120m

(23 1) 3GPPelA A AW 23]~ 3+

160



2 (The 2nd Korea Artificial Intelligence Conference)

AHEAS 1 AHH MEEIES EFIT, E2H MEXIES 70
0.2 PSO $eiZ el 27 $AGL L A, 99 el Y52 )
92 Fasiel AgAe 942 et A

Egith o] % PSO ¥are]
A
=

APS} M7Ie] SP(Sample Point)7} AuigHg o] wix| =itk 7p4 sict
EE SP= 2F APRF-E 9 RSSI §h& S5t =

o7 PAZIY dolgHo]2E FEdT 55 BAZAY vlo|HW
o|~& ofgfe} o] xHE F itk

RS = h} hrln hlu 1)

okl oX
i,
=
0
|2
2y
o
N
=

n n n
AR L (i

o714, ki ndHA AP mAA ME EE Abo]o] RSSI #< e
Wk FAZUY dlo|Huo] 27t F5H F PSO ¢1gF9] 27|99 S
Agtetr] 98] AEdEe] @M 7142 k-NN €ugEs 483
k-NN& A28t 5 d7HA) 7]e= o] g 54 33 Ul k 719
7V 77k ElolHE Fe dagsolth ThA] wal, AR A 2
8 7 Q8% k7he] SPE 3= Alolth k-NN date]E2
A= HHaolr, A28 glolE7} S0 = Al 7] Hlo]E Ako]o] A
Y2 A o] LES A k-NNS 2dS HER 13544 g &
7] ol Instance-based Learning®|2tal &2]7]% g} k-NN& A
22 W © 7 Euclidean Distance®} Manhattan Distance”} ¢lth. & =

A
PE E=&she W2 ook 2.

AHE S
WA, kel WA ALEAE SIAlol e RSST % 24 241
e obdlsh o] £3F 9

ST [, 12, oy B ey B @

-

o}71A, hl'e nd A AP} A2} UE i Abel 9] RSSI gkolth S4H A
221¢] RSSI 7+ A=< dlolgZ 7HAsta BAZUE o] wo] ~
#2ke] Euclidean Distance Al4He &3 714 <143 SPE =&3Ht),

N

= U;RSSI_ Hyfssr = Z (h;z _hzl)‘z 3)

n=1

d

ism

o714, d, & UE i¢ SP mAte] 9] Euclidean Distance® <]w]&}HH, 3l
2 gkol 225 UE 19k SP me] 13 g lolr}. o ko] 7Hd A
gk SPE 7IWto.2 PSO ¢uelse 27] 99 9E Algditt
PSO ¢ag]F2 A% A dagFoln, &g Ul as
wjzste] A9 d8 &5 5 9k ¢
219) A 9149 phests} F 2412191
YAEL pbest S} gbest S 7|HHO.2 BHAS- X3

st} gaE|Ee Hu iHE3lgd = ARSI ki
A% FRAT ol wio] M 7 Aol sebule Wale vehi
V,(t+1) =wV,(t) +aclpbest; (t) — X, (t)] + 4)
ac [gbest(t) —-X ()]
X, (t+1)=X,(t)+ V;(t+1) ®)
t —w,. .
w — wmax _ (wmaXT leLLH) (6)

A7, Vi (t+1)& 7 el ok S8y, X (1+1) %= 2

(£ 1) AEdeld stetrle

St =
APS 75 12
AE EQE 7 A7 3.6,9(m])
k % 3,4, 5
kel 7 10
APe| A¥ 20dBm
@ € Winax Wi, T 2,03, 1,04, 10
6
5. ©—k=3
E | ot o
g4 ©—— Best match
EE o 5
0? {7
1 =
0 L |
3 6 9

Distance between Sample Points [m]

£ 29103 4% v

k] g A E YEPLE a= TMEAT, o $EAS, 0o B4
It dA HEElS T A ukE 32 Yekid,

Ak 71H Y AeH7FE el MATLAB 2017bE 7)6kste] AlE#ol A
S FFEAh AlEe oA AH-E o EE [ 1] AlstAch A
BelolAd Avb= 17 2ol JERlow, o7]4 ke e 3, 4, b& AA
3, AZ ERAE F A7t Wste ol w2 x| ALEE wuws)
t}. Best matchv 7Hg 13571 %2 SPY Fiagke UEY
g 2ot} Aol A BT 4= gl%o], ko] Fho] 37 44 o) 7}

gola & gl w3 SPE 7ol F
F e AL I § e, o) PSO

T = I
w50 27] Aol AobdFE e 29 JRE 5L Y

=
ol
oX, ¥R

b

o U

o i N
O

I
|
> or

Erol A= 3GPPell A AAIE A 932 S A AREAe] 914
29 AREZ Mk A72 FPAT WiF SAE 7o s
AHEAES] SIAE S913] S8 BAZUE, k-NN, PSO €185s &
gate] AR AlEF ol Ans T8 xekel wAdA FEHE
PAZAY go|ejwlo]~o] 7] X k-NN Larg] 5ol A k gholl we} &
9 Agwrt dER S S8 & U9l =Rl SPAF 144 0] 3m
olal k gk 49 w 7MY =& 59 AEE IATS sk 5,

[e]

z
A =4
nelFe) AHaHE 5o 291 AAE ANE AB ATF A

+
=

[1] Zhang, Y., Wang, H., and Wang, H. “Indoor Navigation System
Design based on Particle Filter,” Proceedings of the 2016
International Conference on Intelligence Transportation, Big Data &
Smart City(ICITBS), pp.105-108, December 2016.

[2] Zhao, C., and Wang, B. “A MLE-PSO Indoor Localization
Algorithm Based On RSSI,” Proceedings of the 36th Chinese
Control Conference (CCC), pp.6011-6015, July. 2017.

[3] “Study on channel model for frequencies from 0.5 to 100 GHz
(Releasel4)”, 3GPP TR 38.901

161





