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A Study on Positioning Anonymous People and Onymous People
Using a Sensor Network with PIR sensors and iBeacon

TOSHIHIKO HATA™  KODAI KAGAWA™  TAKASHI KUBO™!
YUYA NITTA™ YUKI MONOBE™

Indoor positioning technologies to position people with devices such as an RFID tag and a smart phone are progressing rapidly and
begin to be used for various 020 services and smart security systems. On the other hand, surveillance systems with cameras and
range sensors to position unspecified people are used widely in security and space utilization planning. Some useful systems and
services are possible by using the positioning information of people with the devices (onymous people) and people without the
devices (anonymous people), such as a security system for patients in a hospital, an intruder detection system and efficient client
services in a large-scale retail store. We consider techniques to detect and estimate positions of not only onymous people but also
anonymous people. We use positioning systems to detect the devices within a relatively small area around an antenna such as a
hands-free tag system and iBeacon, and sensing devices to detect people within the device detection area. In this paper, we show

Vol.2015-UBI-47 No.14
Vol.2015-ASD-2 No.14

2015/7/28

some results of elementary experiments for the system with PIR sensors and iBeacon, and consider its feasibility.
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Figure 2.1 Applications utilizing position information of
anonymous and onymous people
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anonymous and onymous people
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Figure 2.3 Methods to detect people in device detection area

3. HRERFRINRE UYL iBeacon ZRLV= L
EREHV AT LA

2 BCRAREEBTATT7O—2L LT, AREICEE
RIFRINR T o, T3 AREIIZ iBeacon & W= AT
LEZBZ D, BEURIRE I AOFE, ERIEA
DEE LRI TE A2y, HBIHIESCRAILEEE 72 KR <
FIAEh, FEFICLMTHD. F7-, iBeacon D & — = L3k
EHEMBEE CLMTHY, Av—hFT7+rDEKRE 020

2015 Information Processing Society of Japan

Vo0l.2015-UBI-47 No.14
Vol.2015-ASD-2 No.14
2015/7/28
P —ERZA~OHFEND, —RICERLZ S RIELARZ T
W5, ZHDEMAA DM TR Y A S e s
EErtrYxy hU—2L, EANIZEBICEET S L
Lo EAE LIEAEOMNBEEZRET S 242,
LB L iBeacon DFE L, Fh & MAE
OEFBAERICOWT, TR~ %,
31 KRERFNMREUY
WA ERDBAREZNHT DL, TORZFLF—%0]
I U CHMBAE L, OB IR U TRl ER 2 h
Ihd. EERFRAME VX oBEENREFAL, A
KR EnbRELN Db T FIMRERIMTS. 2 2O
EBRTEAVDT 27 Ve T, ERTFOHNETE
DMEZIZL, ZOESESERETLHZLICED, A
OEE ZEUE R BEALIZH Le AR MR L T 5.
EHIL, ZLRAL U XERANT, HEEOEF & — it
DHEFITHT BT ORMTY THRET S, ol
V7w ABNBERTLE, BN 31 IR T X5 7%
NEENELND. —f&IZIE, BEOBIM=Y 7 2T
27N RZRY, RFEEOB) E 2 M 5. [7]
BRI P EEEM @ EEFICZMTHY
SEVOT- O HT HAES THEE) O T/hI
FRBAHIECR A0 72 &, FERICIRES RIS Tn 5.

G‘ TUFRAL YR
4

F a7 VI

[\
F 4 RE200B, Lo X NL-11( A A +v53Iv24)

BATH B F a7 ey BATHE OB B

—_— - — >

TLRAL R J\r-

HME5

M31 Fa7ABv P LigiEs
Figure 3.1 Dual type PIR sensor and its output signal
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Figure 3.2 Location service with iBeacon

33 MERHS AT LA

FHICMTEE L AT 7L LT, AOB#HND HRE
Hlf SN DT COMBERTHZE 2 5. EARMIITERK ST
MIZHR > TEITTH D& L, HIMEHE TS Ik E D45
TR e ET 5.

EEARARE Y 2O TEITHE O AL H M 2R
T DL B b TWDENR[T], 22 TiE, ADOFE
BT INEE P E LCRIAT . BEAE ORAKEE
EEODLIOIE, ALT A AORMFEHEZ TE 57T
INEL LT, BRINEPHICRIFFIZFIET 5 A ARG TIE &
V. FD7EDITIE, K33 1RT X YT, EERRSE Y
Y OREEIAZ, BT OEE B N— LoD, BT O
fPE’S:/J\é KTBEIICHETD. —F5 iBeacon O i

, ~RICFIA SN D B —a U EEORE, HEmET
T%#%tw:/hﬁ%pmfétb FEARMZ T ERIR D
WRmEIE & 72 5. REBRRIC TEROZEME rssi 2 H1E
L, BEndips Eiixmed 5 L oig, *#EEN L rssi
B2 RET 5.

BB E X7 L L v RIS LY B
ERETDH. SEOERICAWEZZ LRLL XL, 2.8m
DE S PHE IR 5E, RER 7mX 4m O P % i
HTHLICEREFI SN TND., 22T, K34 17T LD
W, 7V RNV b AD—8E E=— LT —T T~v A7 LT,
P T ANTHY Im IF OB 2 B ET D .

2015 Information Processing Society of Japan

Vol.2015-UBI-47 No.14
Vol.2015-ASD-2 No.14
2015/7/28

B B
E%iﬂﬁ? AN gAY <y stk el JER T
TNV R TRHRIE /
EEEIEAE S — L, K7 k<
/‘\

iBeacon oD% Zn i
HEFR A Ch IV ERR
< 6{E EI IR TR
R RO S N

.\ /.\
/

jé%*ﬂf%ﬁﬁ/%kt—
HEE OO R

Figure 3.3 Detection areas of PIR sensors and beacon

devices in a corridor
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Figure 4.7 rssi for a receiver moving: shielded in a breast
packet and a slacks pocket, and not shielded



THHRAL A TR
IPSJ SIG Technical Report

5. £&OH

B4 L IELEDOMEFROFEFIM & EB DA
74?7%ﬁ&,A%@ﬁ?éﬁﬁﬂfﬂﬁk/#&Tﬂ
A RERFNT % iBeacon ZAWTZ U AT AERE LT
7;%ﬁﬁ%ﬁ%@ﬁTétb@%@%ﬁ@%%%%Lt.

FERER 72 R A PR LT BeRETH 5 A%, iBeacon 128D
#E%%ﬁﬁﬁﬁﬁﬁﬁgﬁﬁ@~of%ék%26 %
BEIRBECZ A OB HIEIC XV ZE BRI T 2%

T 5w, ﬁ&%f@1%%@iiﬂ%¢é@fi&<
JiE T84T OFIKI O T CER IR ORI IS & A0E
WEETHT Tu—Fn"EZLND.

S1%0%, Gk IERITRHER O T b G oD C I SRR A Ak

Bel, TOMBICHESEMBEHETNEERTTD.

S5 H

1) BUFTIEE, /MRERE, SRS, S, ‘“ardrxarta
—7 4 7 EBNREOMBERRR, 7 8 REE T2,
Vol.92, No.4, pp.249-255(2009)

2) G M, “BHHTENIA,” BTV br=s X,
No0.1109, pp.27-41, May, 2013

NNV ATV — NBEEH AT A
http://www.mitsubishielectric.co.jp/building/security/hands_free/

) BRIZ, “N& R 2GR, ” HWLEE, Volsl,
No.12, pp.1575-1582(2010)

5) M ACTER, PASTEAT, M, SRIRSEAT, ‘L—Hke ot E A
W BRT R I A D B BEH R, AR L 2 — X, 5,
pp.145-148, 2005

6) Wiz, M, FrEA, AiA R, ABRAHAM M.
GOLDSMITH,” # 7 #ti# & R R T 2 ZEMICBIT 5
FEHEH A O A L BB X OB O HEEIZBE 3 5 — /M
AT 2R FE S, Vol.2014-UBI-43, No.4, pp.1-7, July 2014
7) WiRGE, wEEXR, WA, ROEHE, =i, NgEt s
Pxry b= EHWA~Y— e —EERRARE VI
X2 Nigi i E HF ROKRIZONT —,” EHRAE 2SI
%, Vol.2014-UBI-41, No.5, pp.1-8, March 2014

8) MAMM,” B—a TEFR,” k=12 hr=22Z, No.
1151, pp.21-35, January 2014

9) bJEEZZ,” iBeacon N> K7y 7,7 i AHRNS, 2014

2015 Information Processing Society of Japan

Vol.2015-UBI-47 No.14
Vol.2015-ASD-2 No.14
2015/7/28



