2022

UWB 373 A k-NN7|5 A4 XZ=F9 ¢

7] Sk, O] 5Tk

=)
o‘l‘%‘*

G FE: AA

w55 ofo] B (F:), x5 v o}

*Jmk6b3b@naver.com, **limel8110060@gmail.com, **dmlee@tu.ac.kr

A Design of k-NN based Indoor Positioning Algorithm
in UWB Environment

Moo Kyung Jung#*, Gi Ho Nam#*, Dong Myung Leex*s*

*(Goodmorning Information Technology, *+*Tongmyong Univ.

L

oA AT

714 (Wireless Personal Area Network WPAN)] €} 7)o ]l Ado] Waow

E8taL UWB (Ultra

Wide Band) % o] &3 AU Yx1=9= Foj& = NLOS (Non Line of Sight)& 13+ =& 94} wjio] 243 =9
ARt of7|E 4 9tk o] TAIE sEs) HOHHL TWRE o8¢t AYE4 holvt A4¥E3H (Triangulation)&
0] &3 992 29| 29 B4 (Compensation)o] 2 L3t} % =A== TWR (Two Way Rang ng) 7ol A Anchor9}
Tag®] 7] %/\’% k-NN 7]ubo] A} A 942159 e &S Abetet Ater dagsS ALk HA gho] ohd S0l
AHEEE 7% ElolEQl AT gk A3 Wil 7]1E] Hilz" 9] dagFd vlaEl o Al f%qa &g gez
oA,

1.4 &
Az 2P E Jusles] FRA B

Fohe AR 745 FoA BRF ANE SEHOR ATHE 7144

Fow vmsn ok 59 9259 se

M 4 AL Al 1 910

ABE BE A, A, Y, 8

2] 71848 2 (Location Based Service, LBS)‘:O] 253 9

29 92| &9) o)A AH&5= GPS (Global Positioning System)-* 2
AASAN A= AHEB17E o 7] Wil Ad] 9259l M = Wi-F
EF52, UWB (Ultra Wide Band) ¢ <A F4%2 7%
(Wireless Personal Area Network, WPAN)o] & 1 Atk 22 o]
Ve ¥ 5o A TR Qe A5 (M BEAAT A5 540R
Sate] Wt wj e AvE By 7L 35}[1]

WPANY o] 7|4 3 UWBE & AL o &4 th3 2470
gk Wi ettt A wEel Aul Hxlé%q Al 2 %
ULt ofn ofZ3 44 o S2E 7|dE2 UWB IS
of gAlste] thaka AASAMH AE AT OPF- e}l 23y UWBE ©
45 ] SIXE7|e FHHoE ATdor & HAEo] Bol Holgl
= AAolth[2]

2 71418+ (Machine Learning)dl] #+3F 4] o] sof o] ube} Ay
A= HEE HAst At s AFrh s o] FolA L Q)
7IAI82 55 dolHE 7|We R dlo|EE HHshE V&R X]Eﬂ

% (Supervised Learning), BIA% &5 (Unsupervised Learning), ~12]
i 73} k57 (Reenforcement Learning)S &3 SH45 dlolHE 243
t}[3]

o ##4T

21 UWB

UWBt= 494 9 2831 AlA 9} 2o] the 59 7|3 2] 7440
gashA] ghor e godE) Mg wx Q8 v F
Lo|29) g W] grEvhe HS 7P<11 am. TE 2o oz
) e Hx gge v A
Anchor$} Tag7te] HAE H]O]H (Burst Data) Ao et TOA
(Time of Arrival) 245 &olat/l stB2 UWBE AW HAS9 0l o
$ frgaihi4]

UWB #74¢l|A] Anchor®} Tag 7+e] AgE54e 17 13} o] TWR
(Two Way Ranging)& AH-3}o] o]F0]ZIt}. t_round A+ Anchor7} 7

ZAE AAAE $A #IHEE Tagel §H HAAE T3S wo
AIZE & AR 24 WA 45417 (Round Trip Time, RTT)S YEl
Ui, t_reply B¥ Tag®] SHAIIF £ A A7HS @t} t_pe A=
274 WA B Y AR YERH T 717] 7] $5440 215
GEAHE 4] (1)2 Fote] SAHD wekA F 717] Atele] Azl 4

U

troudnA - tre lyB
t,= T 2y 1)
d =1, c(Cqu s, 299792485[m/s]) @)
22 kNN gx2%
k-NN (k-Nearest Neighbors) ¢iLg]& 7]9} 7)uk 2279 Fo] &
Uz 54 dolelel /Mg sk ke dolHE e dagFoltt

k-NN 23252 815 43} glo], HZ& vlolEl7} Sol9g o), 7]& o]
ole] Ato]e] A& FAste] 7P A ke wlolHE Awsta M
dlol8 AAFA glo] Zzke] B2 (instance) T+ o]-&ske] HF/3]7]
S WS AT k-NNS A 34 e wet 1 A3 24 det
ek[5]

0209



2022

mmmmmmmmmmmmm “—w—»«w_w_,w »
o—— zrep{iﬂ

e L

# +

time time

7} e o] 9] A d H ﬂEﬂﬂﬂ& of 93] 2 (3)7} 7o
Ak,
d(A4,B) = V(22—21)2+ (y2—y1)? 3)

A|stE k-NN7IE A $1A59) dudF

31 AL

UWBE ©]&3 A 91X59= WPANY| E} 7]l Hlsf Fxdo] §
Lo E & }1 %)= 2 NLOS (Non Line of Sight)2 ¢18+ &4 ¢4}
izl -7 2kt %H 7;%4%7} op7]E 4= 9lth ol #AE sAs}r] ¥
A= TWRE o]&3 AgSA gholv ASHE o] 8¢ 94 59
Froll i B (Compensatlon )o] st}

32 Algksle= k-NN7IHE Ad] $13159) s 7d

1718] UWB Anchor®} 370€] Tag(a, b, ¢)7F Qltkal 7F48kAL $-4 o

= Abol9 AFE TWRS o]&-3te] Abgtt) o] gt k-NN ¢aE]5e]

dlo]e] o] LAtk At
sfo] HASH 1
(Triangulation) &2 UWB Anchor?] $Jx&

€ 71 gk el kNN daeg s
EZJQE} 7474 g].eg] 7%3] %Lo 5}04 /\L *f‘%k
Akgkt,

fia) o}m

Distance
Tag{a}-Anchor

Distance

Distance .
Tag(b)-Anchor a5

Tagic)-Anchor

KNN{K-Mearest Neighbor}

>

3

n

T

]

g

-

& a3
1 a 1 a2 (. I current
Euclidean g al L—1F ~data
Ohlancel g E ad
MNormalization 3

time sequence

Coordinates
I 2 ARk arelge) Al

33 AQtste daelF

Alkek= Sare]Fe] wlolE 4 Wk 13
Anchor¢}t Tag 3t} 712 gk dlolgE ARt 1 v+, 7%‘14 %k Ho]E]
& ote] ofd HlolE 9 k-NN ue]Fg ko] AR ol uhe 712
#Ee FAHEE B4 71 A el kNN garglge dojil
Holg Aol & mlaste] AA#]1 M9 dloleold A2 ghe W

o kNN elEE Bate] 712 doleste] oAt wAE A% o
3 Aol AL, o] 2% kNN $FOR Bolal A dlo
HES J WES A3l o dolel g nAslel uag,

KNN
{K-Nearest Neighbor)

Distance value between
Tag-Anchor

Distance(a, b, ¢)
Tag(a, b, c}-Anchor

Calculate distance from
previous value through
KNN algerithm

d(A, B)= sqrt {{(x2-x1)"{2} +(y2-y1)"{2})
A = current data
B= al, a2, a3, a4

Data Inspection
Correct the error value
by applying the average
rate of change of the
existing data

A Wt

Predicted Coordinates

a9 3 A EaEE dHelH

V. 3% d79%

i = A = UWB 3 78‘ oA Anchor®} Tag®] A < k-NN 7|4t
Aqx Al YA 59 dauFS AQEAT Ade s F4
AT grol obd 9ol AMEH = 712 wlolH <l A & ZASH] Wi
o 719 X159 gaEsed vl o dAAA SHE T USs AL
Z o) okge] AL g 2 A F9 el digh BAE HsiM e o
£ 7AEE dHs FleElor g a8k, AT AlEdoldy Al E
Ao A9E Fato] Al k-NN dauelF A8 A $9) 45 A5E

AN e Aol

- kﬂ

ACKNOWLEDGMENT
SR HEA 2 AREN/ DA SWEAH
2 F3Y 59 5(2018-0- 018740301001).
RARIARA ISR E 0] BB21EH A

e
Mo g M

flo to rIr
£ e £
-

9
e o [U}L

>
2 g oo rie
o

>
o
i
)
o,
i

ZaEd
[1] KISA, “Domestic and overseas location information industry trend
report”, May 2022.
(2] J. Ma, X. D, C. Shang, M. Ma and D. Zhang, “Improved Extreme
Learning Machine based UWB Positoning for Mobile Robots with
Signal Interference,” Machines 2022, 10(3), 218. Mar. 2022.

[3] R. Sheikhpour, M. A. Sarram, S. Gharaghani and M. A. Z.
Chahooki, “A  Survey on semi-supervised feature selection
Pattern Recognition, vol. 64, pp.141-158, Apr. 2017.

[4] G. Cheng, “Accurate TOA-based UWB localization system in coal
mine based on WSN,” Phys. Procedia 24, pp.534-540, 2012.

methods,”

[5] Ratsgo’'s blog for text mining, “K-Nearest Neighbor Algorithm,”
https://ratsgo.github.io/machine%20learni ng/2017/04/17/KNN/

0210



	UWB 환경에서 k-NN기반 실내 위치측위 알고리즘 설계_v0.9(최종)
	책갈피
	_Hlk111474966
	_Ref111208474





