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In April 1998, we successfully verified a global positioning system (GPS) relative navigation system used for the unmanned
rendezvous of the Engineering Test Satellite VI (ETS-VII) in space. This system, which outputs relative navigation results

between two GPS receivers on two spacecraft, was the first such system to be developed in the world.
This paper describes the GPS relative navigation system and its flight data.  The first spaceborne GPS receiver system in
Japan, and a differential GPS system for an automatic landing system, are also described.
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components decomposition
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Generic block diagram of spaceborne GPS receiver
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Outline of GPS receiver experiment in OREX Project

3.2 ENBIGPSHEVATLA

DY AT A, ALFLEX 7Pz 7 TR SN,
ALFLEX 7oz 7 M3, HOPE O A\ HB)EEDT6HD
BT, 6 A8 HICATTA—A N F Y T TITH
N7z, ®412, ALFLEX A% 8 i O A TRTT 2 B A
L& &kl 2wy,

DL AT AR, W RICEE SN AFERE, ALFLEX
IR E N GPS {5 6740 b, GPS E5IZITBENIE
FNTEOT, WERTRZOMREOKRESEWET S,
e N353, W BRA S GPS ZEHEANIT ARG &
Nz, GPS2ZEHTI}, P2—FF7/ MEB22ELTH
MTHIET, GPS{EHICHENGARELMIEL T, @ik
JEDAER A & ST 5 2 L AT TE B,

EHIZ, Ya— 74 MESOUMBRTH Bl & D
BEAERDBZEATEBH, ThudE SIS GPS fikdsi 1
CRESN T DL LHRED LTI En, HE

ATHEEAHAGPSRIFH

E4. RiTFHO ALFLEX (BEIZH | FHEARBEM)  ALFLEX

DRI T, MEATRAT R B L 72 & 5 DIKBLE R,
Flying ALFLEX plane

GPSHE GPsiE S it
i

-‘_.—_—L

\
\
&

FILFL L (I i #)
GPSATE i 1

T mEmE R
La—F5{MES

GPSIES
g
77T ol
La—FFAMEE!

£ REIETTF

CPSEF—% La—FSAHES |

o2 —F 5 h
BB LR
b ATL

a—FL  GPSEIBEGPSZ{EHE MR
FIFLrP | GPSHTE L GPSR{EMROEMEE

1-H—51LEHIOyT Ya—F7{MES

EE, Ya—R3AREFEIITLOEBR P 2—F7 FHiE

Fix GPS ZIEBE TS %,
Configuration of Pseudolite Differential GPS System

Roze®a—F74 PERETI, ZOPAT LD
k%R 5 ICRT,

3.3 GPS#EWMEIATA

98 4 4 F1 2 HiZ, ETS-VINSI%ik T2 GPS HIxHI
H AT AOGE EToREAYE T Lz, ETS-VINZ, HAEE
ERB Y4y ML E BIRIANICEI K F = 4 Fii oD
OFR» SR, F A HlEH Y —7y MR 2T
LTINS > T7 FoyXr Yol LIz, £20%
AT GPS AL A7 41, 7—4"y MEAIicxH3 5 F
= A F RO A (i HEEFMT 23D TH S,
CDLATADMEER B ICRT, 2O AT AT,
Z—4y MBI EN TV 2 GPS G DT —7F
&, FrAVhlicBREnTwa GPS Z2EROT—7D
#EF A Y GPS ZRIGHA G A N2>y T4 IT TRY
FT5, Zhick), #—7» M & F = A FHADRD
HUAH G - FAh s 2 3 2,

37




e NEDSRSREN [mamemm

LK

il

y—awhiIE FrAHiEE

6. GPS#xifiniEy AT ADBH F— s PR GPS 21
B LT — 7 2T - T, F = A o GPS A5 A T H:
X

Configuration of GPS relative navigation system
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Flight data of GPS relative navigation system
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