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BIEHINTVS (B2, FhEEREE, 1936).
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MR BIE LR ERAEAL, ERNCERYERL CRIFSREEL B0 TR
EWET 5.

2. GPS THAl%

2-1. GPS pE®E
GPS ZFi\- 5 L in @5 X AL E 50Dy, &\ 5 BiBIBEC BB L &%
HTW20T, FHLUHRARZLLCHED (fl XY AES, 1986; WELLS e ol.,
1987), & & CRHBEBREEZER LD BAHE LD STHAZCL o T Mo TEHNE
RADHBAE EDB.
GPS Tffifishs NAVSTAR #EI2LETY A7 2% BHT 5. FRERDERY
26600 km (i1 L 20000 km) o FI§E Ba EH 0.5 EE B CHEERT 5. BuEHG
RO AED D, MBS, AVCAEREE60° FoFLLENLEBEISR TV S, &
B 3EFOOHELIEASIRS. (2, SEOTHERSERARECHMIhD).
CORETH EOEROMS TERH 4B LoBERFHTES X 51Kk 5.
WmEADX L1, L2 LIEiEhs 2 © Bl (FhFn 1.575GHz & 1.228 GHz)
M R mi RIS,
HHEhDBREEROCAD L 5 R TEIRBHRE D > TV 5 (U LiEE,
1986) .
S(8)=ApP(+)D(t) coswr, i+ AcC(#)D(2) sinwy, ¢
Sr(t)=ApP()D(t) coswy,t
ol o3

Sp(t): TRTOEENRFE - L1 OBEOWH

Sea(t): TRTCDEBF 7 L2 DBROWH

Ap P =2 — FOIRIE
Ac : C/A 2 — FOIRIE
P(t) : P a—Fofe7%] (1023 MHz; +1 %743 —1)
C(t) : C/A = — ¥ofes (L028MHz; +1 F#i3 —1)
D(t) : B#H s v v—2 (50 bps)
o Ll BofAREng (1575.42 MHz)
o L2 EofEm (1227.60 MHz).
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GPS FHHET X 2 AERE 279

RrASFIREE 7%, ¥he, R ORShARMIERCERS vy y AR TRG i
LEROEREB L - TEbd TRESLBEIhTVW5.
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%,
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Fig. 1. Schematic diagrams of (a) One point positioning (from Geod.
Soc. Jap. ed., 1986) and (b) Interferometric use of GPS.
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Fig. 2. A simplified flow chart of GPS data acquisition
and analysis.
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CHLDOBMERPVEREL ROVBRLC LD, SHOMENMEOREREE L 107
Wit rhbl bicie 2 ERNIES T %, BERARDOBREOMEITEE X LEHT
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3. GPS =51

Box AT Loir SONY #8 GTT-4000 LI $h5 il (24) Th5s. Rl
R RT. AETR2EARSETED Lo TV 5, AMROKRETILLEOZEH
<HhDH. TVFF, BEEBONEYEE]L, BE2RET. TYTHEFRET VIO
P THEEL S D TEH LCABCES. 7 v 7 FHE FRIIZEWRREE 2 PR
Lty yav.Si—x —fhnTnws, 7YFFr—7AR 50m T, ZEHCED
ERD. ZDRDT VIINBICEBINRTY, B CEYDH DL EIEORTEM
BERTEDLEVS AV v bh BB, bBAHAAT VT FRRED L SHIHNCEEL
75 Tiis B,

28 KL EROPMAEEBD T vy 7 FAT7 V536 THD. 7TVTTTRELER
BB Ay v avA— 2T REREREE LT ZERCEI NS, ZEHATEZ 7 11
5, A/D BBRER BT 54 0 ZMEIhD, EHEETF + VR AROE S hic
a— F REBCY - T HEKSh, Fioarvrrarsaeyy (DSP) widvs.
DSP Cil s oM, M7 — 2 O\FAL E”MTHhhs. ZEKE 8ch T, @

Table 1 Specifications of SONY GTT-4000.

Blfpett SONY kA&t

LB GTT-4000

/\'[7 VFEFITVT v S

pilF- v =4 7BALY » 7
FREAV N L1, (12

Tk Bt 24cm, EX 6cm
B8 (kg): Akg (7 KT x5 —)
[ZEBARE]

F o YRR 8

FRZEEEL: 8

ER ) C/a, (P)

CPU: 8086

+ v VR 1~9 #

F— zngEik: IC 2=y (1Mbx2)

AT RS232C vt GP-1B
4 2 (em):  A4(W) x 17(H) x 43 (D)
58 (k) : 16.5 ke

HEES 100 W LIF (AC 100V {#F3)
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Picture 1 A plane antenna used for SONY GTT-4000.

Picture 2 An appearance of the GTT-4000 receiver.
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GTT-4000 BLOCK DIAGRAM
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Fig. 8. The block diagram of GTT-4000.
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Fig. 4. Results of baseline surveys using a theodolite at the roof of ERI.

TOKYO  (July 6,1988)

Fig. 5. Locas charts of visible satellites. Upper figure draws inclinations
and the lower shows directions of each satellite.
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Table 2. Results of the baseline using theodolite and differences
between theodolite and GPS measurements. Alphabet denotes
each session name.

GTT—-4000 TEST OBSERVATION

Difference from Conventional Survey (Unit: mm)

TEST X y z L
1048 4504 117 4626
A 0 +1 +2 +1
B -6 +2 -6 +1
c -2 +3 +5 +2
D -5 +3 -6 +1
1987, 05, 14
15 sV Sample
6, 9, 12,
A 652
1, 13
8, 1, 13,
B 556
6, 9
6, 9, 12,
c 652
1, 13
8, 11, 13,
D 556
6, 9

—_—

1cm

Fig. 6. Horizontal plots of the resulted benchmark positions using theodolites
(double circle) and each session (single cireles). Alphabet denotes the each
session name (Table 2). Right hand inset shows SV numbers and sample
numbers used for each experiment.
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5L, BT A, B O&HIZFREROEy ¥ 3 VTOELRLFERES 7 bA 0 B
BLOERRT., FORSELE mm DRICIRE o CThBZ &35, ¥, EFER
TEREAR 2mm &, HEHEEEEAELLLRWE D BRI 7, B LEE»D
WGS84 Rt s L xDHER LR, EREOEBEIERYE 25 &, HERTHE
FTLONELBECHHDOT, T TELIERE, WEOWCIDOTHS. HE6MK
CORBBEAYRRLTHD. ChEELSATHEMUOSELYZEEL L, EORD BIKF
EEEEY 7Ry LT bDThD. ZEIVMERBC LI BETHS. FHry va VTE
Sk S ERIE X 5 EALEEREMC 1w L mm BEFRTWA I L2 5.
COBEOHBE I ENEOHTNBENREVWEELORSLE, ZoFRE GPS ©
MeBET0THA 5. BRAFOEBEE IS X H» BB -LEbh5s0T, HED
BRI BFEETCHTVWAEELZLRD. WThiee X, & mm PALE - T
HOREBELWHEREE LS.

Z ORBERAEERC X AHENIZERE L TC3bAETRIO DD TH S, AIER
CEIABHTHD S %2, EHEELHTH 46m BEOCBRELOTHY, HNEBELR
HT2BEDERTERVY, —b, FEEEREFAELh LI cES. ZoBRCE
LT, Barks 0F4g & b EE O RV EEBIE O G o\ T ERE T -
e, TOBRE OV 2RI (KATo et al., 1990).

# F23

AT O—TISBEFI 2R EHYE& GERS: 61420011) £k > TiFbhik. &
Blof@ic iz SONY #hstiathdt FER BitHcic -7, o c@#iErET 5.
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A Fundamental Experiment of High Accurate
GPS Interferometer
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Interferometric use of Global Positioning System (GPS) serves us with a tool of
high accurate relative positionings. The accuracy expected from GPS may reach to the
order of 0.1ppm or better, which is one degree of order better than the conventional
techniques such as electromagnetic distance measuring instruments. The present
research introduces the SONY GTT-4000 receivers that have been manufactured for
such interferometric use. The first experiment was conducted at the baseline of about
4.6m on the roof of ERI. Results showed only less than 6 mm difference in coordinates
and less than 2mm in length from the ground surveys using a theodolite.




