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Development of the multipoint displacement measurement system based on a low cost L1 GPS

receiver and a wireless LAN device
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The objective of this research is to develop the multipoint displacement measurement system
for infrastructures. This paper describes the developed prototype of this system and shows the
results of the field experiments. This system consists of a GPS server and sensor nodes. A low
cost L1 GPS receiver and a wireless LAN device are equipped on the sensor nodes. A GPS server
is able to gather the GPS data received at sensor nodes and to estimate their accurate positions
by analyzing the L1 carrier phases. Field experiments were conducted with three sensor nodes.
The results show that the positions of the sensor nodes are monitored by the accuracy of a few
centimeters. The integer ambiguities, that are needed to estimate the accurate position, are
correctly determined in 10 minutes in the experiment.
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2HEOERTIIEBEMNICHA 2 NVRY v 75 ET
Eoiz, ZEBOT VT FEERPLES 40 cm BE L
LT, EBRBE, MoOEREROT-DIZT 7T F0RA
FHEFanHxE T, ZE1T 2L EER L
T, NuTF UREINTBB TR T L. K512 2
BIEHOERTOT T FORERRERT.
2EEDERTOZET — X121, &K LAN &3
DEMEBONET —FXKERSHER LN, ZOR
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K-5 2EBOZEERTOT T T OEE

i, R LAN O L T\ A EREIIRENE D
TZOEEENTRL, F72EL DR EORRITERY A 72
WIBFT CIXERIE SRS S5 Z &3 720D, GPS
server & /— ROEMKR EZ A0 @IB L7z L & ICERE
PERENT —F R kbhlztEXLND. £, Y
AINAY T HEHEIETCTEY, K-3 TRLEZE
DThD.

5.2 RETF—YIORITEERORI
SRERTEONZT—ZE2MEITL, /— KOAE
D DIEERR, BHENA T ADRERTHE ] X% H
N7z, AR, ERFENIZOWTRT.

(1) EBEE/NA 7 ZOREMINE

£, 10T —# 2V TE LWEBEE AL 7 R
EZRELE. 20%, EHRLEZET —FZ0LEN
BIAREGDHLT, BRENA T AOREER
Bl BT A NOREEIE34y, 547, 100k Lz =
DEER, B AL MY HT RS 2 5 B o
ZMLARRLEHEIT . ER1 DT —ZITK LT
i3, ZER1E22RE, ZE#H2L32RMELE LT
FNEN 600 BIOFEEZITo7Z. £, EBR2DOF7—
I LTI, ZEH12288, ZEH2L 352K
HRELTENEN 1200 BIOFHEETo-. HERR
DOH, ELWEHEAA T AEL KT b00HE%
Bz, BITEIKTEIDZZ LIZL Y, BEEAAL T AD
WERHELZRDTZ. F2ICERL LER2TELN
o7 —ZIZKT DR ERT. 2L, EBR2I1Zo
WTCIET —Z RENRE P20 T — 4 E 345 TDE
Ha{Thihot-.

(2) /—ROMNEMERE

I, B/NEICEEEAA TANELLRETEZ
BEI, RAROEEZELHEL, TOBRERZ 2K
FLEREIZT TRk, EEREL 2ELIEE 20 &

K2 BHEENA T ARERDE

EBR1 | ER2
F—5E ] | B %) | e (%)
3 96.8 ~
5 98.2 94.3
10 100.0 99.4
£-3 17T

R-3 HEESNIEEEORERED 2 FE

FEBR 1, 20[cm] | EB 2, 20[cm]
T—ER (]| KFE | HE | KE| HE
1.2 2.0 - -
1.1 2.0 1.3 2.2
10 1.0 1.6 1.2 2.0

(3) BMEZS UV & BHTEOBEEL

FEIERR 1 OF—F 2AWT, BEMEORRE(LE
Kjo. fETTI, ETBREIT —Z0&RYIO 10 5% A
WCIERMERBEEANA 7 A L ZE R OEEMEEZRE L
7. ZTLTC, ZOBEENA T AOEEASL LT, &
MOE=FVTOTNITY XLILY, FRELITO
IEBEEZHE L. BES1223RAL LTERA
2 DEEREE R DT FERORERME L ER-6 12T, K,
77 713 k2B NS a4y, EW B4y, UD Y TH 5.
B Dt IHEE S A7 FEARE O RERIZ LT, 18I £3.0
[cm] & LTW5. £7, BEIIBHIFLGD O OB
M 2] 2T BF, SKE 41 cm OEZRT.

B-6 220, 727 OEEEIIAKFESRT +1 cm #2
B, SfEAM T3 cm LFORBETHETE TWVWAZ
EBRND. SREHF R DOREENKEF RN~ TEN
DI, KEFAEIL 360° £ THOHMICEENRESND
DIZx LT, S AT AT 180° LOVEENEE &
NZNNLLTHB.

6. &

AFFETIE, HERIIRT R EREEY DL -
EE2E=F ) TTDODEEEMERIT AT A
ZHEETOHILEAEMNELT, 2070 M E A T
HLUEIERRZITo72. UTIZ, ABIREOMRESH%
DREZRY.
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BRI S LOBEIERE 4]

M-6 #E iz EORMA(L

6.1 AMFXOBE

FAFFETIL, ERICZAEMEHV AT Lo 7 k
FATRERL, ERBRABZ 2ok, /— ity
FT T T R Ll 1B GPS %51 & FER
LAN ZAWTERILZ. £/, / — K boF—4%
ZI5, BT, BT 57 S THD GPS server [
#L, /—FPCIZA A=AV LTHEHLE. Zh
WCEY, BRIV AT AEEET D LN TE.
Ta NEATEROCEZEERTIE, ZERENR
WBA L, YA 7R v FEE LT WEERED
BOBAEAEELC2ROZEERE2ITo1-. ZER
BERBWBAIE, /—FOMEBZKEFH T cm
RE, SiESMT3 ecm UTORETE=F Y 7
L EBTEAZERL Moz, —FT, 7ot on
A Z NRPEAHEIERT D X D RRERENEN
BEIE, YA AR o TBERTAEENEDH T
ERGmotle. FOERFRERITAF AR L BHilE
KOFWHTED., EOLIRIADOE ZIZH A 7L
Uy 7THEZTNEEH, IR TO2LERD S
BN, —FHT, ZERENEVRRIIBANTE, /— K
ONENREE SN TS Z ENEHDOREIZE, b
T T ANEFERND TR A AR v
EEETDHZENTE, ZEROMEL LRICKRD S
ZEWTEBZEERLE.

6.2 SHEOFEE

SHOMEE LCE, £, WEEHEMAAYT
VO AZEIET Z ENETbNnE. J—Figk
T HENEEORLITER LAN BRICESLCINTES

D, EENLERVEFIOIA T —TE-RITHRE
OHEEETHZ & CHEARMZEITZEBLETH
5. Eim, BETLIT—HEHEYNIASATy MEL, E
LSBETERD -2y MO LTIIEET 2 &
D RREIE BT O LERHD.

B L LTI, T ha®ETs2 Lz
A, ARy FTUoTFERERLEDN, ZoT7 v
TR E L TELT, THoOEMKELR D
DI VFRADEEELZ T E N, FOInd, AR
RSN TH A I7NVRY oA LTV &
%, RERMOBEDT T FERTSLERD B,

T, FENTTASY XAFWEL, BEEALT R
DORERDEEEDDH T RKETLHLERDD. SEO
BT, BRERIEERTEZAETTLITA DS
=, Bk, FOLIBRBHICKMT D O0E L FEM
W, FOMEEHELD Z ETRERDOM EEX S
VERDD.

iz, MEROHSIBBEY OXH L HET D
1Z0E, 10Hz BEE TH 7Y v I RAREE S 5 05
N5, Ziuk, GPSZEEONRT r—~v A% LT
57y b L< X MEMS IEE #7212 X 21BMEME &
DNAT Yy REOLORRETLILNENDD.
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