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Abstract: Previously, we proposed SmartFinder with Self-Organizing Localization (SOL) as an indoor lo-
calization system with just three anchor nodes without prepared measurements. The SOL which is based
on Self-Organizing algorithm can locate many mobile smart devices with high accuracy, and its dependence
on infrastructure equipments for localization is extremely low. However, it has the issue that its accuracy
deteriorates on a small number of smart devices. In this paper, to resolve the issue, we further propose SOL
with topology multiplexing, which virtually amplifies the number of devices by handling mobile devices at
different locations as topologies of different devices, and show its effectiveness for improving accuracy with

implementation evaluation using smart phones.
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Table 1 Feature of conventional indoor localization.
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Fig. 1 Composition of SmartFinder with SOL.
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Fig. 2 Topology multiplexing with SOL.
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Fig. 3 Lifetime for topology multiplexing.
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Fig. 4 Virtual mesh network on global/local SOL.
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Table 2 Environment and equipments in experience.
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BEhT N 2K 1

TBE) 7N A A DOBE)EE (m/sec) 1.0

F 3 FEBRIIBITSH SOL D/8F X2 =%
Table 3 SOL parameters in experience.

EEE R n 0.992
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KIg SOL 12 B1F % ML E s IE [l ¥ 800
JESHT SOL 128\ & 15 1E [ 54 400
AR IAR S v 2.0
bR T YL REACGRFEHAR (sec) 0 (Fek420), 30, 60

Tohio T, EBRICBIF KA Y V2t y NI =27 DK
TN AFE, 50 TN AT b ART VS ECREIR A
60sec DEREFIZHBIT S 110 TN 2 (EILT81 A 50 &
ERE)TNA AL BN 1sec B TlnE SN AR bR
O DfEHRE HE) ThbH. —F, KB SOL Of g
BRI RX v v aty T =2 OFNA ZH LR
ML [5], 100 7734 A DK EAEERREIZFEBRICH 2/ —
M PC (CPU : intel Core i7 3.5 GHz, A-<E") 2,133 MHz
DDR3 16 GB) T 200msec L FTHA. L7zh > T, K
SOL FEATE M 10sec 1B W T 5,000 7 /34 ZA DRI X >
Yaty M= EHWCNBEHRETEEEZOND. JH
At SOL 1B W Tid, 1 /AT SOL T 1 731 A #{EHEE
T5HZ LD 1/100 D 2msec LT L HHE S, 1sec FH
12500 7854 ADMEHENIELEZLObND., D Loz
ENS, EBROBEICBI DL P RO VL EACEE B
I & 2 A e LR AN O RS IR T X 2T L
LR b,

2, EIETFNA AL T VTN AOBEB L
BTN ADN— N ERT. BE)T N AD)— MIA
74 AR E L TSRO R E 2@k H Y,
BEBOKESE 0@ EFIHT 2 L E 2 TRELT.

el DOREREE RN, HEw S N/-KT /N1 ADNE
B DL — 7u/bﬁ%%uﬁﬁ*ﬁ#tbf$ﬁ¢5

5.2 EEER
5.2.1 BEFEERE -3 AKX EDLEE

X 6 127 /N X, fEIT N A, BET/NA A, Fh
Fho RO VLENIC L AEHEEE RSB A
EERT. MR YLET WG E, 10 TN ATH
2.5m, 30 7/N4 A T# 1.8m, 50 7/3514 A TH) 1.4m OfL
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Fig. 5 Deployment on stationary devices and route for moving device.
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Fig. 6 Average error on location estimation.

BEEE LD, 10 TN ATRBFERE—a Y RO
BELFEEORKRELEEZ SNLDL. —Jf, iBeacon % &P
WA m ¥ —a v RIS E 2 R T 212305 L b
S5mMECERE—I VPR ELRDEEZLN, ZOY;
A, 15m x 156m OZEIZIZ 9 HOES Y —a v 2 HET
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TR —a ¥ GUARRR) %8BT 5 M CEMEDH 5
EEZ D, 30 TN AL 50 TN ATIIIBES L OENR
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MLTHL DB LI TE 5.

5.2.2 ~ROJZERFERBIC & 5 B

ETNA ATOFEREE, FIET N ZA2510 508
&, kX (MRe UL BRI 0sec) &KL T,
RFEHAT MR VL ERFHIM Z 30sec &5 LA
L, 60sec L5 & EHIMAPTAH. —TEIETNA A
230 H, 50 B, FHRERETWAT L5, 106D L
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LRl O FEBEFAMRE TS PRI VL EICE L TRD 2
BHIZOWTERT L.

o [FILTNA AT O RRAI A E T D58
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X 7 147N 210 12812 M RO VS ELR L
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Fig. 7 Histogram on link length of virtual mesh network for 10 devices.

" Without topology multiplexing

Number of Links
Number of Links

Actual Link Length (m)

Lifetime for topology multiplexing: 30sec

Actual Link Length (m)

Lifetime for topology multiplexing: 60sec

Number of Links

Actual Link Length (m)

X 8 =T NA A0 ICBUTBREAY Yoty NT=2DY ¥ 7 B

Fig. 8 Histogram on link length of virtual mesh network for 50 devices.
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Table 4 Number of links composing of virtual mesh network.

Osec 30sec 60 sec
10 nodes 54.56 310.833 517.33
30 nodes 465 1,249.56 | 1,884.39
50 nodes | 1,272.83 | 2,596.44 | 3,672.61

X 8 117N 2550 1281 A P RO VS ENL L
ek 720, F RO L EARELIE A 30sec, 60sec, &
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I 60sec TEATLHA LD 7351 2830 bREY
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SOL 7V XA 2E, 7/54 ARHExBEEE & 784 AR
FEPREE IS RIEANRE, A & b MMM 2 e T 5.
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Fig. 9 Correlation between actual inter-device distance and relative inter-device dis-
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