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MR OME (3230 : We took notice of the PHS positioning service used practically
in the field of logistics and a method for raising the precision of the PHS positioning
method was devised; then the positioning system using PHS and a radio beacon was
developed and evaluated. The loss and theft of distribution equipment that is stored for
a long period of time or shared equipment is a growing problem. To prevent this, an
equipment management method that uses a public wireless network positioning
system and a method for recording the movement status of transportation equipment
that uses accelerometers was devised. The validity of the system was then verified.

AT R TERR
(AL« 1Y)
[ERPSES [ 12E 2 o &
200 9FE 900, 000 270, 000 1, 170, 000
201 0% 800, 000 240, 000 1, 040, 000
201 14 800, 000 240, 000 1, 040, 000
201 24 800, 000 240, 000 1, 040, 000
R
&t 3, 300, 000 990, 000 4, 290, 000
WHTESTEY - #e A

PR - IH : (0 - AREHE AL - S KT ¢ 2 %
X—U— N ERE LS (EER

1. AFFEBME YWD & TEMEA LT F A7) —CfHTE 3
T4, GPS <° PHS. RFID % H\W\ /=i ZENHEHE T, M ESCEBIT 28 A EENX
B EBYY AT AN STV, Z\, UL, ENEEA— MLEREW

% < OB, BRI/ OSSR Tk,
BN D S — AL AR g 2 A ks
Bz ERFERENTWA2, PHS 2k 5
NIESBMRY AT DX, AT DRSO L& DE
AT A RPERNZ & BN THALERE & i@
ENARETH D Z &, BRMEIEEE 2D

72, BINCKREEof N EREhTnb, 8
£, MIZBIT DBFOWALITEE S 2 A2 Rl
. S EOTREN S, 2T F Ok
JeBhik, EE ML — A DB & Vo 7oL
EREICHT2TEMERLTEY ., N
Eom Bz mRo@EEa A N EHEE



HOEE L LEEN TN D,

PEICBVTIE, 8000 HELLE (AAD
20 %) @ PHS SRMBPHEHINTEY, »
SHEIX= T 538000 A (TEU, HA
D 4 %) OMEKETH D, PEENICEBIT
7 Wi 05 A e RO 5 i D FA AL LM 1T % <
kLD T v X S ONEEHEZLEALT
WHHEARBELZ N,

2. WO HB

LITFD 2 >&fMAEHET-, ALK DH
BEIIDMEN, EREE DE A D 22 i
i PHS JI7 > 2T AICHOWTHIZE - BI%s %
179, WRDO7Ta N2 A THIEE AT LD
AT\, BIGICBT 5 Y AT AOFRME
WZDOWTHRGEEZEAT 9,

(1) PHS HHufR &SR E OF|H O H Tl
RN RATBE R, ok L@k 2 3R+ 5
FEDB LR ERRGE, W ~EEET DimAIE
PHS RO L L, WiRDER %2 TS M
THZ LKLY, MRCENITHE S
WS ERBET D HikEBR L, PHS ¥—
EATY THIZBWT, &Y o O ERE
EREBETL, I B inSolm
PaD FE (FEN OB B JeE) D
RONFREIC IR D,

Q) aryTFrFeyy—E01 » AR
DT L2 WEARKI 2N B D Wi B Eh Rk 2
DOPNLIZINT, A L2 HIEIE PHS 12
L BB &2 4T, PHS SAROIEEE I KX
WEE 2 A2 ORI A RBELT 2 HIEDOER
ERGEEAT O, BElgE OB ENE (RI1X, I
FEGF & S AR IS N LB B 2R O IR B AR ME &
FERTHEICKVHET D, OB, B
B 28 O FEEA SO U K O B8 5 15 K OV K
FEFICHEERITHY>ZEDTELT LAY
ALEBRT D,

3. WD Ik

(1) 8t ERIc VTt a7
T TS T NEER TR % RE
SOEMEM A T 5, B TR, O PHS
N AT BT K0 SR ONE & B0 fim
MW7 T R TR RBE DN E DNLE~E

BB PHS AZRMEZ @ U CHiRITERE &2 M7,

AR ZBERIEICT 2@ WmMANLEEIN
DM A TR 2 PR, AR~ )
® FOPHS A% A B U CHERICE 5 &k
., 7 —0OEEEZ AN THAEZELE VD
FlEE 5, EABRHEI, SRD ID Z24ET
572002, ARERREET— FIZX D8RO

BEENEZET D, KRFEEL TG ZTTV,
PHS @ERFTREHIIL D 90%LL D His Iz 38 T,

SRR ATRETH D Z & 2R T 5,

(2) BEMEROBEEILHEICHOW T, W
< OO & M E L= BERE v
T A5 1R K O Bh IR oD 38 B2 0 e R E D)
B EEBRT D, BEFEOWTiTRIC 3 il
TNEERE G2 B, 3 sy O NEE D 2 FFn
EAGEE L~ L L, ZRENORED & X
DOMEEL L DRE I EBLDT — X %
B, EELET —Z O —AbEITV,
Wi R OBBIRRE 2585 B T o FH
FiEEHEET D, 51RO N E I R IE T
J A RIESCR B RE OO IR FE e RAE O —7E
IRz B 208t B L, HIBIEE
EHEEERT D,

BE L2k K O 2 W28 o
FKERFER LD | WROMEEFE T LY X
L L PR ASRERE DSk B A 1TV, PHS (2
K DL & SRR oM E R 2 BE LT 5,

4. WFZERHE

(1) PHS F:Hh/m o> & REREE ORI D I TrIiE
SRR A[REZR, PHS (L fE Him A 2 BV 1
TR R LTk = R BT 2 HEOBR L
MFE 21T~ 72, HiElX. £9°. PHS OEHm
YRR & WAL k0 PR kS
W OREWEAL B 2 4EIR L, R WiciEs Lz
PHS SR O DB A G456 Z LIk
0. SNEMERZLEINT SN HOTH
2o

©) PHS termina

vk )
g Prsemnaly @t

@gtufg/ v &
Buzzer -t .. .
Radio beaco\PHS posné%?\l/%% |
@ :
@

PHS cell station T

X 1 (L& R DR R FIE

ZOFETORRO NG EEL=Y T (K
TABHEX) A=Y T (TEERMT) o
DOHILNZ I 1T D FEFEFEBRIZ L Y HEN DT,
PRFRIZ, PHS JEHURTERIC L 2 i G AL
EOWREBRZE LV PHS WA EIR O
AREHL A & DR & DFEBEN KR E W& X
AIRE & 72 B, MERSALE O SEHRIERRZE LR
75 PHS Wi AR FEAE BN O FEMT AT REHIAL E T D
SEHEREE L, SO Y TIZBWTENREN
102m, 143 m TH Y /=Y 7BV THE,



ZTNZEHN 241 m, 328 m TH V., EEINAHE
ThbHIENbI-oT=, PHS BT E I
Belgi T A¥RmMET T Iz onT, ~U L
ToTFh, a—F )TV I AT T, NT
RIT o7 s LTEX LN, 7]
W (KRELD ANy ZIZAB) NdH Y., 10dBi
LEOFRIERH Y | IEERRE N RK & 72
55 EBERE (5 FPLIN) IR FTEETH B
F, a—F V7V I 2T 0T FDOHRTHY .,
BRI AT & (ERHIESR) OMRRERICEE
IR U7, AR LT2IRGR Y AT A D3EFET, PHS
v ka7 Z A% (PHS35L, NV
), a—F V7V s &7 75 (DAU-102-14,
FHBARERLE), - A X T T
(LA090-0S, 7—/N7 v Ko7 —tk) THY .
MEEIX 1.5 kg TRPRMER D D, FEEOB
FIE 30 LN T 3228, BRFEIFIEIC,
B P& VT BEBE T & AOA (Angle of
Arial) EE WD Z 22k, L FVER
MNARETH D I LR TE T,

Error range Longtude

of PHS ing |
\ 3 < .' — '." EJ;.G&ZI

Latitude

Field Intensity(dB g /m)

S o : ~ T 105,660

139,755 13956 139.7568

Propagation property
of the transmitter

139.7544

X 2 i AR FE(E BBk OB & PHS PUNZRRAE D
g

(2) Bk oBEHEILAIEICE W T, 18
1R RE S OV Bh IR oD 412 Bh 51101 4 ok 8 5 %
WTATo o, BEMARBEIL T\ b & & L
ELTWD EZITBIT2ZENENOREENK
DOIRE OIRME O FEEN B~ T ) B A
BENE LVMEEZ B E L, BMELL EORIED
a3, BMMELLT ORIE OS5 1351k &
L7z, ZOHEIZIBNT, Witz R
EEEEVIELHRET S Z LT, mADERLE
B R 72 A 2 00 3 B 72 B E & (i {E
WG HEEEZER LT, vIalb—va il
XU IREEENZILT 2551 i /e
ERARESIND 2R L, K 3 ®
Threshold (non—classified) & Threshold
(reclassified) IZ, &N ZFN#b=% Hu
e ltHuninwe XOREREEEE T~

T, EEAEOESICEHRL, 74 KU >~
T HETRAITH R 88% DR THENE L
PVHEHRSD Z LR LT, S5, KH
EEILAEANE LIEWRDOEELZITD, 1
H 4 [EOFHAIOGE, E LI-BE) ¥ —
(23T PHS OV 7% 5 6D T 0. 5mW
THEMERRER S RN FEBLH D 2 & & iR
L7z, b=z X 0 irPlevic a2 R e+ 5
TNAIY X LEMEH LR, RO
WCEBWTHREEICHENEN & 2R L
77

PHS |2 X BHINL & SR O NHE =8 % B &)
b3 270, P— NEMEE LT, — N2,
WEAF > PHS JINIRERE & . SR~ PHS /A% [H]
Wz i o 7ok Re . BIAALE 2 RoanT 5
GIS BEREZ X T 7o, SR ~DIFHRBEITIL,
FITHAR D IBEFHHEEEEEZ IV FEIEIZIE
I35 PHS {EE Y = — /L D LED @ fikT /%
H—VEHRABO~A /7 nara—H
DA 5 2 L2 X 0 SR OHIE Z21T - 72,
AL, WER, HEEY2— (M7=
I Ea—%), BEEEHAA T, Ny
F Y, PHS BV 2 — /L THERL L. 60 P T & 1T
B - 2 IRHEZITV, 1 BIOREYFH R
AR E Uie, AL - HIERELIAN O REE I
REV2—VEHENET—RFNIRETDHZ
EICE Y SRR DOEEE N FIR LT (K 4),
AR 2 Wi B C O i R PR & 3
ARETH D Z & BMR LT,

1
... Moving 4
! 1.2
DALY o ranirahec s e A
% Stationary 1.0 o
= o
g ﬂ"Threshold(non-reclassified) 0.8 g
> HRAL . ifi =
3 0.04 s s Threshold(reclassified) 06 F
g =
0.4
0.92
-0.2
0.9 :
0 1 2 3 4 5 6
x108

Number of samples

X 3 BERERBOY I 2l — g

- Set the threshold of movement
= Control power supply of a PHS module
«Receive moving status of an equipment ]
detecting the pattern of LED luminescence Positioning
server
Microcomputer HCaII

Intensity information of
waves from cell stations;

LED
PHS module

Constant output | “ ol
. Microcomputer
Accelerometer

Picture of the terminal

The composition of the Terminal
for Judging Equipment’s Moving Status

B4 BHAS L7oiiR & O AT DO



ZOTNIY X LEHNE AT ATL
D BEIBRGCHIMBIE RS2 N U T E L,
BHNEREE T D, T O, WEmm ik - 1B
o —EBEL, B (N7 v 7Bk,
arvrt e vy —VEHE, BEREERE) O
RENGHA R O EFH O % A X > T & RTE
L., SKHEBINZUTHD Z el
oo TNENORHBIZBWTHERER (B
. SRR O . WEPR AR Y) X B
@ﬁ@@%t(hﬁﬁ%@e)kﬁmﬁwﬁ
EORBBAEDRERZHET HZ & THD
NHZ EWbhot-, iz, TOEBRBE~
v 7R U T MR 12 38 ) T 50m 12 3R
L7z 6 DOPSNLE % 95%DFEE THIBI T =
HZ ENbnroTEY, B AR & OFH
THIELIZLD, BEMKD S 2SO
EDFIFMERICTZ DI LR LT,

5. ERFEERE
(WFgefzE. Wt
1T

Gy e ONEEERTT 78812

CGeskamsr) B3

O FHHE, MMEE}WﬁEL%ﬁ% m
HERE OB EHEIC X D Wik es
%%@EﬂE,V47HXﬁFD:&
A, BHA, Vol.b4, No. 203, 2010
pp. 10-21

©  BUF BB, JIURE SEL, R HE, THH
Vs, AR A O T2 S E A AR HE
BN & D mEig R RAL, ~A( 270
AHbv=7 R, A, Vol.54, No.
203, 2010, pp. 10-21

©® EHHE, JIFHEIL, RRE, PHS I
{7 & SEHIEE T — # |2 L D Wik et
BUET NI LD, A7 n
AHbv=7 R, #EiH, Vol.53, No.
202, 2009, pp. 129-139

¥k G134
@D Y. Kawahara, H. Yoshida and H. Hosaka,
Location Management of Equipment for

Physical Distribution Using
Accelerometers and Public Wireless
Networks, 2nd International

Conference on Applied Social Science
2012.2.1, Kuala Lumpur, Malaysia

@ Naoaki Yokoi, VYasuhiro Kawahara,
Hiroshi Hosaka and Kenji Sakata,
High-Accuracy Positioning Method
Using Public Wireless Network Based on
Recorded Radio Propagation
Characteristics, IEEE TENCON2010,
2010. 11. 23, Fukuoka, Japan

® JFEEIL, HHE, JIEEL, RIKRE,
Wit 2 B Bt 0 72 D D YR B B o
HEERE, 2 27 BIAARrR Y MFEET

i Es, 2009.9.16, #9431

@ Hiroshi Yoshida, Yasuhiro Kawahara
and Hiroshi Hosaka, Study on
efficient PHS position tracking
system for transport equipments using
accelerometer and supervised machine
learning, SME-I1IP/ASME-ISPS Joint
Conference on Micromechatronics for
Information and Precision Equipment
2009. 6. 18, Ibaraki, Japan

(XE) Gr14p)

(D VYasuhiro Kawahara, Hiroshi Yoshida
and Hiroshi Hosaka, Service Robotics
and Mechatronics, Springer-Verlag
London, 2010, pp.159-164

6. MFFERHRK

(D BFFeAREE
JIJR 4554 (KAWAHAR YASUHIRO)
HOERT: « B0 - W=
FEE %5 : 10422403



