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FE PR b ER P BRAE A BTk, X AR AR KRR B RO Tk R A A IRk, 1 PR i BR 4
AEHATE], JRERAI ARG T AN HER DA 1 5 (Sputnik-1) . X5 TP FEE R ZH
Yoo EIRFER TR R, HORME S TR E S —Fhis EOCH B AT A AR
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TR, W EE L DESM ARG A 2K EM RS, H, —1H 50-60
ASH TG ZH U R 2, TS S R B A, HORS O B PO RE IS F 1 KA
ARSI SR, FERE < BT SIEWE” (Ariane ) KCHFIH B9 JR I, IS AS HIBFSE o0 (14 5% 5 38 )
PRIXE, PO TR 67 100 H A B0 M, JFETE 1976 4F FH LA S I Hi i & KU AL Y
CELA RLRCETRUY SRR 5 R b g XU I P R O < XA A

FERDL” 150 H P BRI BRI LAk e AR I AR B R

WU |- /74 0%
AT :
. &

'f” m
B, ",

LTS

|

“HRE N ZEErErnY

K]
] 58 25 AL 5 T A B XU OB 3 ol 200 4 A — ] 7 4 353 Bl A el FH 7
ARG, ZRGNS BN TR A RS A B, M BCHE HE WO A B R S8 5 o0 A AE RS b

HEHR IR S E T B, T3 AR LR 434 401. 650 MHz B3I E 5155, (EintEll

© FEHRKHMEG: htps: //www. eoportal. org/satellite-missions/ argos-dcs#argos-3-onboard-instrumentation-, 48 3C

XA BT AT R SO



4 1 ZERi%. M DL F“mpug” S

R A BRENZE WA, ZI5, WSR2l ST, AR
PRI, —FhR U e, T DA {5 bR 1 & SRR | L R 55— R )
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X ZRFRPEF AT A RE R i [ 25 (AR A BT S Sz B 2R A0, LR R 7 A )
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R ARAR RS (SAR) J&“fMAInE " RGN KRS 2 —, Wil H i iy 8
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XS ﬂ@LL SR E R R A, E R BRI, RAETE#T TR
ECRG, S — A A iR k26 AT Ak 7 B, (HJE, B RTINS L 2R A &
IR, SXFRTIAL A7 B A IR 22 A 2 K, MRS AT A R A R HLAR AL F 7R A 157
FILATE, 48 R0e (B T A AR ik 9 /NeT, FEBE 1976 47 3¢ E RN K42 H SARSAT X
(B EXACEH FHE 121.5 MHz F1 243 MHz {5 Fr0 28 & 5 AT E 0, BEET
1977 5B, HECHIRE N RERFERE LT T 406MHz BESERMAE M RGE, X
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“ 7z 9 2
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406 MHz ZSHIMES . SR, — 4l SR oo R A6 D0 21 16 15 5 43 Bl 45 T i A B T
XA PR ATTIAT 28 I L A B T R SO R S, B, ARG A A 406
MHz AT 55 B AL BSOS Tl ot 1 S44MHz S5 BR AL 26 2 M oty i i T RE g Ak 3t
TEAFRVE B N CE R BR5 B (B 6) P 5 EIRE A M, TRes 4T 200 &
HE, M hTE R SRR M T BIRE N RGN R RER A,
FEMBTAT BE, RFISE T PR U L AR EE 406MHz AOKCE , IF lh s e 32k [ PR 5 2% 1 45
Hil O T, B R E AT A 6 B AT S5 4 il oo i AT . P B
PRAR SRS TS < TR E A" AR, AR 1 e A A R 1 g Bk eR (s B
Rat, BHIMEINT 32 AR R MG B . X8 DU St Rtz A 1A A 0 A (F
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B T, XN THfE 406 MHz (SARAES TR0 b 1) bk i 1k TR R E%s . HiEk
IS RIERER S W7 o 24 2 Aok 1] D VA5 N | Sl e v & | E UL BRI B Y o = S O P W = o
W Z ARG B (SRR AT R E R A R PO BT Al 0

HHIRE N —H, ZREHELEMNIR TEER, BEEBBKMA, COSPAS
ARG AR, eI P T AL 4L Y SARSAT/COSPAS RUiE R Gi1E 1982 4 1E
BE . M TAC3E 0 121.5 MHz F1 243 MHz £ %0, 5 19 406MHz 14 Z 75 2R I A %
ENIBTE, BEISHE L TSCEE R (HIE ) BB RIS R, DL FR G Ak BEAH [R] i
) 3 B T L B RE 7 A B O T 12105 MHz IR 45 2 RS AR, iR IRIE I £,
[ 2010 -FF-4G, ZAB RSS20k, ik E B 406MHz RGE0E, 406MHz {5 bR 7E “ A
W RGERBAMHRTE A T2 100 T4, BT R4 DER THHD
B, WEAERG, FGERES TR SO, o7 AR i as A0 2%
H PR O R G E SN E, RISl RS B P e s B s B (K’ 7)Y
U, FEASIRIED, “IMAING” R SAT DR T HE 15 T 52 406MHz a4k, REIEHE
W IE ) Rz BA e & SARSAT/COSPAS ARG A R B . X EANF AL 1 544MHz 55
WIS S5, REigfE i 2 i RE RS0, XA LI £ 5 Kk 150 5445 5 12 AR
S/ 4 PSR ERIE], JELE 10 238 TR HEROL R, R b, Xt
FUAAMAIE " R G FATHER A E bR, e ORI T 2.5 2B A < fnfmg ™
RGP WA A5 bR 1O 8 UK BE AR T 15 oK,V ik ah, <Al ms” RGELBE N SARSAT/
COSPAS ARGt DR ZITHIES (AN, i, RAEIE), EbmB, #RA
SRR M55 B R 2 [ A rpocs R J8 B T S 26 R 557 0 X R G e — 5 < (R g A
SARSAT/COSPAS FRGE SRt AR % AIHLAY 3 A0 2 A 18 R RO Ik 55 25 6 Ja 8 3¢
Fr(ILS) AHSCIMAR MO HE , AR, RS 2% PO BREE DA b T v, DR TR ()4 B B
PR IARS LA B PRI 3 A3 B T PO BEA | IREORN ZE 0 0T i M T, RRASAE
TR g BRI 48 2R RN IR 55/ AR I 78 551X 4 4 000 70572 B B4 IX Sl B2 L iy ) ik 3
(G 5 IR 55

“AMFImE” 22 G 0 AHT ) R 2 (08 15 B AR O R A i & I IR R AB bR . X BERR N
R [IEERE ] B & 2 BT R OB AR R, AT LA A i oh
e, BN, — BPRMBVEH, HASS 0 &5 R T AR 55 RO AT 2 R [ B Be kA7 R
ARG E ZRMEMER T, B SEBUR 8 R ARG 5| TR 7 28k & H Y
SLE S, B, ATE A ECAT RIS ZR G ICER 115 BR ot il L RO Rosids
MICT R R A, IZ T ReR AR R B 250 1 58 . B REIRIES X 32 SARSAT/CO-
SPAS RGE5“MFINE” 2G5, RLEA NN TIRE, “REISEE” REMEITNIERA
AETHRED T A ETAE, Wi 7RSS & A,
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4 SREXT“nF R I E B E A X E

C AR — R vk AR H b Py T A A, (HRER T RURE A i R
PR S5 , FNTARMER B [ “ A" 2R GeA% O i AT AL] | B2 )8 T B 55 i g i1y
MITTER . AT B ATRERS AR A BORE, FRATAT LUNBOA M B SEE L 2 5RETFX
— [RJ

BRI, ALk, WRE YR ZS & — A2 A g ik, 75
JE RN S AR S VRS0 A R IR E SR F ST, X —Jrm gt 1R
FERIHT, 1975 SRR /) (ESA) LE¥E FE B UM T Moz, TR 1 PH IR 0 25 (Rl RHE A &
B —ARA AR EAEPENOE 1 T BRP ” RANE BRI B S, IR B
S 35 A LB T AR Is O ET B Raar 3 3 2009 4F 12 A fEEE R REAES T, (B
AR A) R, AR BT T (BRI B2 25 20) (TEU ) A1 BROH 3R 91 35 1 2% 20)
(TFEU) , ERYHIBC BT AT TR ARG, X HBOREA T 582 n BHE TR, HER
L 670 T o RS R 4 TR BRI X kR RO T A0 Y
WRTE SR S HESN . 2007 AERD, AR I PAFAS VEREE(PPP) TRl A K
W, 2 I AR S fe B R I R 0T A i o 5 R AL R LA, AT G2 A 1 B sy 5 R
Z IR PMERIRR, X HER T i B 7 5 TUZ MR, s /ARy Bk f i 6 5
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From D1 to Galileo:
The Road to Self-reliance in the Development

of French Satellite-Based Positioning and Navigation Systems

LI Yunyi
(Institute for the History of Natural Sciences, Chinese Academy of sciences, Beijing 100190, China)

Abstract The current study of the history of French space science and technology has been re-
duced to a kind of “launch vehicle history” because of France’s policy of emphasizing independent
access to space. However, launch vehicles are only one aspect of space science and technology.
Other elements need to be examined for a more comprehensive understanding of France’s self-reliance
in this field. Under the influence of U.S. space policy, Satellite-based positioning and navigation
systems were a novelty in France in the 1960s, becoming an important aspect of bilateral cooperation
between the two countries. This cooperation with the United States facilitated France’s mastery of the
relevant fields and laid a solid foundation for France’s participation in the Galileo program. An exam-
ination of the development of the French satellite positioning and navigation system enable us to bet-
ter understand the self-reliance of French space policy and science and technology, as well as to rec-
ognize the political and technological role of France in the development of the Galileo system.

Keywords CNES; Franco-American space cooperation; satellite positioning and navigation;

Galileo system
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