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Abstract: We propose SOL that estimates the location of many smart devices ubiquitous in an indoor space
with only three anchors. The location estimation error of SOL using Bluetooth Low Energy (BLE) is about 2
meters. In this paper, assuming that in future service robot is applied to dynamic environments such as fac-
tories and construction sites, a localization with high precision will be required due to tracking service robot
movement. Accordingly, by applying Impulse Radio UWB (IR-UWB) to SOL, we propose a localization of
which location error is several ten centimeters. Furthermore, we show its effectiveness by implementation
evaluation.
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Simultaneous Localization And Mapping (SLAM) [20] 7%
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Fig. 1 System components of Self-Organizing Localization.
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Fig. 2 Location update in Self-Organizing Localization.

%, MEHZED/ZOD 1 OFTHELIE 1 ATy 7T LT 5.
BEAT v T TORLEROHEEIEZIRAE L T 5. B
J — N ID EHROBUS /4R, WA Y Y2ty FT—=2 0
HERG, AR SOL OFTEM T ECo#fEir 1/ 7k
L, 88 SOL ot R e EifEefite 35,

3.4 EHESOLICEB XY — hTFINA AfLBHE
AT SOL TR A v 2ty b7 — 27 &k ik
/= FERWCEBEICMENEEZIT) . %448 SOL T
BEAPDREO TSRk EFIHTCE L L, R
DT ENEEZERT 5. £HESOL D7 VT X
LIIDTOFETHITONS.
(1) 4/ SOL 7V ) X 42 & A hriE ez
(2) T R AR e
(3) #EE D4 A M) OFEICHE A
(4) B/MEOFEICHIEE & e Y+ 2 b)) &R
A B SOL I2 BT A ALEHEE 7 v T XL LT OF
NECTHEmS 5.
[Step.1] %/ — FOHfEEMBEZ T~ ¥ LIERT 5. LIk
tEDOBIEICBIT S/ — Fi OHEEMEL w(t) £ T 5.
[Step.2] %497 SOL 1281 5 / — FOMfr EI5IE 4R 2
RS, /= FillBWTEBIEZIT) NG — N
R 2. MEBIESR S — FIZEHRSOL I2BIF 5/ — F
AR BB S ¢ [ H OB IEIC B 2Bl A9 (1) LT/ —
FPH7 v FHIZ1228RLT, ThE/ —FmEl,
J—=FikmEOMBEHEET) YA, 7 — PR
(B 20 F#) a0V &) BERRECMHE (2 B
HA) SACEERGER - F (2 B M (K2
AR |wi(t) —wm(t)] (K20 FE) 2HNT, /—Fio
BIENZ PV (22 ) VOO e (2 ) %
X(Q2)DELIITERT .

1241



[EHRNIBFERIEE Vol.61 No.7 1238-1248 (July 2020)

R~ | e B

fz%%ﬁiﬁiﬁ .WI'.\\A”'— ~~ Py
".I’ S HaEIRGEE

2. W, /=K

\2RiEBEI R 1727 -
Y @%/

S O HEIRIERE

SS

2RI/ —K
I DEHE
|

I—=KI1D, \J J—RID,

BIEGE BISEE

(c)

3 i/ — N M ARa DR )EHE
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BRAEYELI IR A, FEHE SOL 3EEOBE / —
NGB W5 2 e, —fa / — N HHE
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WTKELZBERZGLIEIIRY, TOL) BE4Ee, 4
B SOL (I B HEEREEE & M S E 0SBk 7 5.

4. EHE SOL NIR-UWB 7 /31 XEH

BEH/MEIEAE)ET L) R0 Ry FOREHERME %
ERT)EHISOL 7V T XL0|EX(TH. E 4|
SOL ~ IR-UWB 7584 A =] L 723 & m/xTA%
X % RS, FEROEHE SOL IZBIF A A~ — h TN A
AEY 2= VIZIR-UWB 754 A% W7z 7% 5
AKETIE, +v PT =7 0BEPSHERH TR Y %
J—=FEFRKRLT L. (ERFRITBIFS BLE O T /¥R
T =Ty 7K B — NI R O MR 72
BIZ BLE 7854 A% 5 IR-UWB 78 AZEHE4T ) .
IR-UWB 7351 Z TIRIEF I8V 2D RTOF (Round
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IR-UWB 7351 ZA ClaBs; /7 — FIEROIES L ONlE
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(1) HEO 70— F¥ % 2 NlECHEE — N5 U,
(2) LRtHER: 7 — FAZ=F v X %3,
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Fig. 6 System configuration in implementation experiment.
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Table 1 Physical parameter in experiment.
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Ik — M 4 (ID:4, 5, 8, 9)
B/ — N4 4 (ID:3, 6, 7, 10)
8 — FRE)EE (cm/sec) 10
EERIEM cycle (sec) 180
F2 ERHRICBITENNT2—F1H
Table 2 Parameter in conventional method.
SOL D ZEFTEH (sec) 1
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SOL 2B AR EEIERI% S9 800
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IEEER 7 0.992

£ 3 REFRBIFLT A—-51H

Table 3 Parameter in proposed method.
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