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Abstract

Indoor localization is getting more and more importance with the increasing demand for location based
service. Location based service necessarily requires the information about customers’ locations to provide them
the right service according to their changing locations. To satisfy that requirement, GPS is used to achieve
outdoor localization. However, there is no leading technology to achieve indoor localization. Indoor localization
through UWB wave and TDOA algorithm is considered as the most accurate method until now. In
implementing that method, configuration of base stations that serve as control points affects the localization
accuracy. Thus, this paper discusses about optimal configuration of base stations. The variation in localization
accuracy according to spatial relationship between an object and base stations is mentioned through SEP also.
keyword: configuration of base station, localization accuracy, SEP(spherical error probable)

1. 2

Al 7k HEl2E A F3Y] HEME Al v no XS AEEA dosts Hol Fasith
AR Eol Ao ST BE d=Fol} GPSE 53 tAEY XS 8lznd 44 92 + Urt s
A HFEel Adld EAE A o dEdEe HHE SAHNE Ve old AgsiEo A @
oA vlgde oy A FH T gy Uy YoM %o % 2 BHFS AT Roz i
H7] Q& AW AX &3 71E gole AA 7 Mulag AdE AFsE Ao ojHE Aot w
A AUdAME AZEA HAE 34T = de 7EE AEsts Aol DAt EAZRAE Ulra
Wide Band(o]3t WUB) H3t& o] &3 AUl 9% S0 ujn3d Hislctxn Ldaiz o o] 718 A
Az A&t doiA 71X H(Reference Points) H&-g 8l wlojx AHoo| A wixE 92 24 A
o FFE Y et #HATo woja 2HOHE HHoz wixsle] HAe HAu 92 =

AEE2 Aoyt Ao Basy
2. UWBS 0|2%t ALl £9] Il
UWBE |88 4l 2sle] fel: GPSe 2AF AR Aol

o
UWBHA T} o] AIZEE A2 3sta o|gA &8 AE viygoz gz 92
< GPS¢ dlxzsith L1 &= L2 W= gidl UWBZE 20)H, 9142 ZAAst=d 2ol: LuglZol



GPSSH: oIzt g2l E@ GPSAME 949 AAE vheulz w2 + qed e, Ad S

rﬂlol* zgolde AXE vy AFFA 2HL F A A FHE 8] UWB7F 2ol Hele
A olf7k YA AHE FLF olfFRE UWBS &L A4S E F Aok UWBE ¥ #49
g AR Q7] wEel Y shast oldE A g PR 2§ ok
3. &g A
3.1 &8 |
£9 ¢S HY UBWOl 22| &
(TDoA) HEC ZA

| |

R |

MR F R AR EY YT
Al 2014 (Matlab)

AB0I4 2D vl D \

a9 1. 4% 144

Agol AAE Yo o8 17 2} 29 duzZe =2 TDOA(Time Difference of Arrivals)E /\}%
391, ol& E7] Y8 Taylor Ag2el 23 W e o] &3t £ UWB A A A+
Time domain Inc.AFe] A¥E pulsOn2009 73§ 3cm ©]tt.

® ©/ /.: A : /
; ‘@ ® o ,/
| T 2 A Val S e
1 4 L5 o, GO |
I Jee T » |0 -e ]
] S e

{
|
|
|
|
[

29 2 Bl 24 2 wWolx AHo|A ulX

774 o)z 2elold WAE ABAA 7] Asl $A 7tz A=, %ol 27 80mel AW B3

ARSG. 2T o] FRAOA welx xHole] wMAE 1Y 29 Zol W} WA AW

A A%t 9 WaheA gAusic. A 2YeA Az WA Atz OY, @Y, O,
4, ©¥, @9, @¥olen . |

® L o

3.1.1 TDOAS} XI&SH HEX AIEH0|M
32+9 FzHdelM TDOA A gaoldg 37 ol#el 23 F3Hgelx TDOAE <& HAAFHE S
Faoz AL UWB EREVE I (2, y)2te oladdel Al EAstz At 7Hgstak.



ggog 7|XHe d&g st M+ UWB AW 7F 2kt {(0,0), (@), 1), (T, 42)s o (@ap yar) YEVE
Fes 2R gAd Aok Ak o] @ (zg, )0l AN EALUEHZRE U A (24, y,) 9
Ax G Ao =Zste d d2le AzrS UHA (z,y), (2h y) 0 @an ya) o X A S
Egste d dele AIRE Ateldle Aolrt EAF Rolth o zolE Zhzt HAH 3 AFI} {d), dy, .. dpyt

olgbil dtAF Ao £ Ho] £ cof Zormz gd e gFHA o AYHAr)
G,Uy= hq (1)

o] 7] A
zVO T Y cd; cdi —al — y1
Uy=|w| ro= Vs 33, Gy=—2| %2 ¥ ¢ | p=| Cl=m= 02
To

iEM yzu Cdzu Edi— 23— vy

aHd Ase) B8 ARAE P ol LAt EAGGE H1) B4 Bed 2e 4 A
o gk, |

G U=y~ (Ahy — AG U;) o)
o 7] A,
0 0 ¢f 82 +2c%d, 6,
G, =Gy+AG,hy =hy+Ah;, AG, =—2 0 0 c:52 , Ahy = 0253+:202d252
00 ciy 0253\1+é02d1\15111
C8, L S A TARE Z2AElEd YolA] BAstE 248 YeElhyEd, 37 0ola oA B E
wactn 7hA g
3.1.2 Base station2| HYix]|
ZIAH R 01%51*”— Holx ~HolH, & UWB glAd = 470, 570, 67, 8707t AH8€ A$-& 27+
ZHR&AT. a5 2e ey HﬂOl/‘ AHoO ML o]2% wo|E okzrA wlo]A Agolde HiXE

i 5Ke)
2 suA 947 Z:—zm HYEE S48 navh

3.2 & 1
A8 M E wolx 2HolMe XS AV FAH3EE H, & UWB Edavge] gx&
RN AMAAN AA 2 ALEIE DA wAEA AHR GG, %1% #ol & 2ol Ae] x|

®GHe =2 :mAHAZ g UWB Edxvige] 93l 227 (40, 40, 40)3 (60, 60, 0)ol Tt d7)A
(40, 40, 40) wlolx 2Elo]Mo] Zaam Y& HE o] Hol3 (60, 60, 0) Ho]x AF oMol
XL PA &S FEo EAste Holth o F Aol dig 100M9 $1X &4 A7 5 SEP(spherical
error probable)E %3 ®wlas] B gkoh

4. &8 2N
4.1 &3 |
72, A2, w0 44 80me} FaoIM 50074 W& FAAR $FE o TDOA Lie

ol O, O%, OH, @, OH, ®H, @We o2 2Hod uixE o3 FAHR FE2E A
of fAE &4 Edvh Zzhe] A £A RMSE: o3 Zefxoh 2t



0035 T
003 e
0025 frm i _
& wONETE b —— s
W 002 . iy
& 0015 , -
- oo o
0005 ok
0 . Y L
19 2w 3 4w 5% 6 74
a9 3. o] 2Ho]Ad wjxo} W& RMSE
Do wAE HT AS$ 94 S AF 2L ¢+ Q& A2 et F Oy uixe Mg F
A gt gubA oz dola 2ol £AF BoldsE X FAH LAV Fase FFE UHEW
o HlolA AHooAY HlA EF Y A AHITA & JFFS T JAT. @S 4709 Holx
g o)l AtkS o] Lo E Bt £ wixE Qs wlwd FFaA HXE AU AT O
Holtd @Hel A9 oA AHooAY £yt @WEY 22k Esln wjxrE FX X3dA QW
Bt 2 92 Ut £33 @OHAE ASAA T ZE HAH Holx 2HOMS HAT A
2 71 Hojd A 23 oxE VvEdd. a2dd OHTOW EE Ao A FEFHA Ao
st ddch tAaEo] wolA AHoolA ZAd A& A A2 AXE obd FHUA XeAY o
B %ol 22 LAAACTE ole YAEo] ol Aol 2A AL FS /MAE TDOA WS

T A elok e AT

£g 9% 24 oxE dlolx xHoMe BN Jv FE I A AT OH, @H
AL 1/3%80%80+80¢] H¥lZ slxlm 3, @HL 1/2+80+80x80°] HIE Jixim Utk GHe
2/3x80x80+809] H3], ®WHL 6/1x80x80+802] FuE | @HNL 80+80+809] HHE 7HA 1 vt 2HH
Hlo]x Agoldo] BT e Y3 RMSES A& 1#2¥ oS53 2o

0.035
003
E 0025 |
X o002 }
ﬁ? 0015 |
§ 001 ¥
0005 F

0

WOl A AEO[MO| OB £

a8 4 #o]lA AdHolHol EME FEI o W2 RMSE

4.2 &8 1l

Y 4% (40, 40, 40091 Whig 100319 1A A ZAE dEhli 23 5% (60, 60, 0)o Wig 100¥
ol 91x&% Ads vedn. 5 ZA%E FAHoR s 2y 4% 239l (o 0y, 0. ) = (0.0098,
0.0105, 0.0083)m ] &% ( o oy, 0, ) = (00124, 0.0141, 0.0139)me] At WA FZ9 SEPE
Hls 2 SEPE tiFH oz 051( ox + 0y + 0, ) °|RZ[2] 9% 2] SEPT 146cm°]i 2 E%2| SEP



£ o 203cm7t Bk F, ol wlolx ZHolMe] FAMT Ut a@—g— 24% 4% 0% 388 3750]
Pssihe A& Yehdch =¥ 9% 2foMe w2y ol 08F aYdNE Had Za x
AR, ol e Yaait *’“ﬁo}t 4UE Fob AARFR 2

a2Y 5 olx sHo| Mol BHAL UA B Mol 1Y 6 wolA 2Elo]He] THAL U= A WP
we oA 24 Z3 o3 =x73

5.8 E

94, UWBS TDOA 2uel%e HH5E o §38 3em ool A2 24 248 7IxE UWB E
Axulelsh B ANE ol GaA 8He ANME Wolx suoldoz WA AS o 15moltel A3
9 )

34 2AE A2 £ AAG EAL AA 24 A% vols Leloal AReT ohid WA Ex
Mols 2Holdo]l Eelam Qe ¥IAE GBS VT AL % F AN AAZ, BBl wo|
s selolel 98 RS EAAS S A9 02 Fo AHAAE 92 4 98 2 4+ At
Foz g wFolol ¥ BAYE ¥ s AU $4, 4ol o wolx xuolds 9134
2R Ue Fe okl AN A FoA AU IAY 2H LAE TAANE AE L F AN
ot WHgel uolx 2uold ZH g Wt TDOAE % AUAZ Wol Bages gA@
oY 2AY ) ol wBMoT HXS ALY W, AN x, v, z HE o] BVAI AT
S ¢+ YA WA x, v, Aol FBBA FY & A= WES PolE Bast Yok

[1] Jianjun Ni and Richard Barton (2005), Design and performing Analysis of a UWB tracking
system for space application, National Research Council Research Associateship Award, NASA
Johnson Space Center

[2] B.Hofmann-Wellenhof, H.Lichtenegger, and J.Collins (2000), GPS theory and practice, Springer
Wien, New vyork, pp278



