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Data reduction method for L1 GPS receivers of wireless sensor network system
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The objective of present research is to reduce amounts of GPS data transfered through wireless
communication in multi-point displacement monitoring system that consists of low cost Ll
GPS receivers and wireless communication devices. In this paper, we investigate the essentially
required data for static displacement measurement and present the data reduction method. This
method decreases the size of data up to 29 byte an epoch. This helps the system safely send data
to the server. Then the multi-point displacement monitoring system will become more robust
and reliable. We also develop the hardware of measurment unit and conduct some experiments.
This result of analyzing data show that the relationship between success rates and data length

highly depends on a settlement of patch antenna.
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10 100.0 90.8 99.7
15 100.0 96.6 100.0
20 100.0 96.9 100.0

#x-3 HEMNRE TICBT 2 RBE L T — 2 ROBMF

T—ER RILIRERE, 20 [em]
[min] | SA1—-SA2 | SA1—»PA1 | PA1—PA2
@ ®mmmlw
) 08 13 |12 20 | 1.2 1.4
10 67 10 |15 19 10| 1.2
15 06 08 | 1.7 | 21 | 08| 1.1
20 061 07 [ 14 ] 19 | 0.7 | 10

714 -



#F272R5L, HENGERETICBONTS, HIEH
ToTFREAUIAIIyF 7 T FeER LIz
BLOLEMRERNENC DS, JIEAT VT
FERBIEEE LTS F T T FOMEMIBE RS-
FRAT T, 1D 2 D& LERTIERERLE L <KW
TENDB. TNIL, TVTFOEENRLSD, <
WFISR /) A XDZENERD, ZRICEK D _EED
AHRICBLT/ A ABREES NED 2722 EANERT
5.

Ric, X-3%RB L, RIOABAT VT FEAD
AN RLBENGVC MY 5. AIRKEEICEL
THLIEREREFRKIC, RROAERT VTFH%55
AL LT F T T FOEMIBRRD B LIEE
DELLETZT LHD5.

(2) FPYTFFAAOBEICLZEEEENDER

R, 7T FRAAORENREL D T & OFERH
Nz, BREZSED 2 DODREEREFFICEILVOE
el —AT, REEZEZED LICEW%EENT
REL.

R4 LRSS IHITERETRS. £4%R%L, #iB
B7 o7 FEERALEEEIE, T—2EN7DL
ZICERRERIIETT B8 00, D 2 DORBRE
REURTIZIIAROERERZ. —HT, XvF7
VFFEER USRS, EREERNAECEL
LTED, T—2ENEVIEZEEETHBT LIS,

T OEME, £-5 OPMEEICOVWTEEZLS. &
W27 —2ENEWVIZE, RINRBEOE{LORED
KEWV. 2L, 5 7DEGAICBEVTIE, $HEAM (V)
DRNHEEN 10 P OBFEICHERTHEL TS, Th
BAGEEDESEDDTH 5. BIIEEE, <O
W CIEBEYENA 7 ADERNMRETEZE DD S B,
Bz HE L, ZOFHEREZD 2 HEZFHELT
W5, 9bb, [ERFERNEITINE, FhiZ0E
FHOT—2EFHERLUkWiebic, AIMBEDNRM Y
FHREINTRAZEEYDS.

(8) 7rYTFDBEIILLZHELERANDZER

R, TVTF OB K BEERFHNDERET>
To. EERTW, N FT7rTF2oR=Z ICEEL, %
e F T UFF2oRay s ) — Ot EEER
ELUTERET- 2. BFE, ELVOBETHD, ®
BOBMEDN S DOBEHEZERT S XS EE5VEYEAE
FICXRW. 77 FOEmES B BN, B
NERE T TORBREFRUZHTHS.

£-6 LR-TICHNERAERT. BT, BEAE
KHRE By FT7 T eimic@EE LIZRE &,
SRR =NCERE LR A2 EICEE LB E0
TR T o7z, ¥z, EB 58 =ZMNCERE U EBES
HIIHENRRETICBIT2EREE LW,

ETC, £ 62RZ L, BES - RANBLBIT VT
FRMEICERE LIHEAIE, ERRERISAREICE

x4 FUESEDRE BB DEMRIESR

F—2E ERRESR [%)
[min] | SA1—SA2 | PA1—PA2
5 91.5 64.6
10 100.0 91.1
15 100.0 97.7
20 100.0 100.0

&5 FURENRZBHEORMNEE

T—AE HINIFEE, 20 [cm]
[min] SA1—SA2 | PA1-PA2
@ W@ W
) 0.7 11 [ 13| 23
10 05| 09 |12} 27
15 05 ] 07 |11 2.5
20 06 08 | 1.1 ]| 23

W eSS, FEOBEBHITRETNCBII 2588 T
&, 77 RELLEZ/ICERE L TITo TW3B L,
CNEHANTEHHEIERNBNC EH9H 5. Th
&, HImC Ry FT7 VT ERET A LICED, *
WFIRR ) A RDEERBEREREENTEZNS
THdLEZONS.

Ric, BT2RBL, BEOHEMNSE/IRYFT VT
FRMIICERE LI ABVBERB I N B 5. R
KHEAWT 21X, BonREREERT VT2
WEBEXD RN ETHS. BURTIE, 4 BRI
DT —REfFLIERTHEDT, 5%, T—X8
ZEP U THROGEELZ LT3 ENNEENS.
(4) BIREROFED

T T, MEiORBEREELDZ LTS, &
T, K-9ICBERTHE LN ERRERDLEFRT.
WeEhiC IEARDVESR, MEc T —2ER L > T3,

-9 7% R% LB 2(PA) &38R 3(=H) LMk, 7—
ZEMN 10 2 HNUXIZIE 100[%) ISEWFER TIEfR
BRETEBT Lol F25i2(PA) &35 3(ZH)
Dy —ATE, v FT7UFFEFERAL, hDOBHEE
ERFIRTRIVFIRADEENRKEL BRIz 12DICIE
FRRERNELLETLIEEEZDNS. £, X
Wy F T T FEERLUREETE, 2V 7U—F0D
MimEICEEERE LI2BAIKE, 59 THIEIE 100[%) O
IEfRRERNMESONTED, HEMENOBEALNEAR
N5, ‘

i<, B-10 ICKFEAHOBINAEEDHBEZ RS, &
EDEEBRTIE, £TOERRICHBNTKESMTIE 1.5cm
LUF, #$AEAMITIE 3.0cm LU OB E CHIXMIE % 45

-715 -



£-6 T UTFOBIICKBERRERDLE

T—A2E EFRRER (%)
[min] | M — HE | s — =
5 99.7 70.4
10 100.0 90.1
15 100.0 97.5
20 100.0 98.7

KT TUTTOBEICKBHAMIKER DL
T—2E FIBIHERE, 20 [om]

[min] | HI — HE | #E — =5

m| v j®m W

5 04| 06 ]10] 16

10 03] 05 (09| 15

15 02| 04 | 07| 12

20 02| 04 |06 | 12
100 :’-,,////;- ,é» _______________ b
= ool ¥ g |

= N S e EBRILGA)
BT A e RRLPA)
® got % FEER2 (SA) A
20 - o X2 (PA) |
Lo —w - EER3 (M)

=70 S - o - FER3 ()
60 | | | 1
5 10 15 20

7 —# & [min]

B9 EEREMIC X 2 FRIEROLE

3-0 T T T T
—— FB1 (SA)  --=- ZER3 (W)
g 255 o EBRL(PA) o KBRS (D)4
9 .
Py 20L X SEBR2 (SA) |
H_ Rl I e r‘%*sﬁz (PA)
%
- 1.5F |
%
i>|- 1.0 .
£ 0.5; 1
00 t | L | .
5 10 15 20

5 —% & [min]

10 SEERARAHIC & BKEFERIRERE O b

29 byte ETIRDT T LN TE. Thuc kb, #
MRIBEIC K 37— 2R EOREN LMD, FEk
AEldaseedlc, KEEEMEENE LN
a3,

2. BliGEE (vAr7uaybu—3) ZPHWTE
BICEBEZFREL, SEEBRZIT-oT.

3. T VT T RADERERRAICERE U TERZITV,
IEfRRHRET B BT — 2R L EFRE
FEORBFRAERN . ‘

Ko, SHROMEFEZLTICELDS.

1. BTN ZEEREICEHT 5 2 LHER
HE Lo TVAED, 5% SICENaEEZE
BTEBZ XS0, IEEFOT—2LBEEEES.

2. TNETRELTE S /— RERAVERERRT
Holzhd, TNEBTEEICHEREL TEREZITV,
VAT LEERORERETNS. :

3. (EBENkic kD, EAMBHEDERICBEN
T 24 FFLL EOEKEHHIMTA 2 X 51T 5.

SE

ETER. 272U, TORINEEIZD ETABEDOH
EEOIEERERETEL, TO2EEE LD TH
5. 2T, AT ARG DBERFTHMmE N TR,
¥z, ERRERDEL E LRI, RyFTrTF
a7V — b OMMEICEEEE LGS ORINFEE
MRLEL, BIE7 T EFERLUZGEXD L EE
EOWRERZF/T. 5%, TOLDZEREBARERT, £
BoOEHEErmLEIEECLicEY, NvFTUTFH
ZHEAUSBE THEEEOEMENERBETITA
LHEEFELTHIRENDS.

5, &
AARORRZUTICE LD S,

1. GPS ZEBMNHNT 27 —2 DN, ABlCpEx
RO AZEEEST ST & T, 1 epoch DF—R%

- 716 -

1) AME_E, M.Elizabeth Cannon, {&7/KAI—, H/IFEZ:
GPS IC K BHBEMNE=ZY VTV AT LORH, L
REEEEREE No.546/VI-32, pp. 157-168, 1996

2) MW, L HE, FENEE, EKAl— GPS itk B
R EHARR O CLEE & A28 TR Fi%
DORFRAEDORKGE, LARZERER]E No.715/111-60, pp.
333-343, 2002

3) YEmH, ERT, LR, EH&E5L RTK-GPS %2
TR ZERD R L RE DR, TARZRR R
No.729/111-62, pp. 177-183, 2003

4) ZREEE, ENREST, FOAERA, M YRy U~
JEMh, WEEBAZ LR, 2005

5) FA8z, &SIRAE, RS 1 JEE GPS ZEH LR
R LAN Z AW SR Z0EH S A7 LORFE, ISR
BEEE, Vol. 8, pp. 645-652, 2005

6) http://www.xbow.com/wireless_home.aspx

7) Hofmann, B. - Wellenhof, H. Lichtenegger & J.
Collins (2001), GPS, Theory and Practice, Springer-
WienNew York. )

(2006 & 4 A 13 H %)





