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+ ? " 2 $ � X X = k _  _ � T k _ � J � " r 3 ^ �  _ " � F U � J " � ; � � J " �

4.3 � z � � I

� 2 Galileo 
 � � a V m ;

[2 ;18;20]

w M $ H . V [ " w 7 < T i _ > 7 > � K 	 U 7 	 U

8 H /MHz /Mcps � K

+ E5A 1 	 U $ H 1176 BPSK (10) 10 y 50 sps/25 bps y

L 2 � w $ H 1176 BPSK (10) 10 y m 	 U

D E5B 3 	 U $ H 1207 BPSK (10) 10 y 250 sps/125 bps y

M 4 � w $ H 1207 BPSK (10) 10 y m 	 U

[ E6
5 u 	 ~ $ H 1278 BOC (10,5) 5 < � � K 250 sps/125 bps p

L
6 G V 	 U $ H 1278 BPSK (5) 5 G V � K 1000 sps/500 bps p

D

7 G V � w $ H 1278 BPSK (5) 5 G V � K m 	 U

M

� L1
8 u 	 ~ $ H 1575 BOC (n,m) m < � � K 250 sps/125 bps p

L
9 	 U $ H 1575 BOC (2,2) 2 y 200 sps/100 bps y

D

10 � w $ H 1575 BOC (2,2) 2 y m 	 U

M
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� T r 5 ^ � o . � B � T � L + - � T � F U � T �  ! . 
 { p (PRS) � T K � =

Q � { p (SAR) � T � 3 � � T X � z " o  _ " � : � B � T � L + - � T � � = Q � { p

� T � z " o | % Z " � : < ; F U � J " F U � T � < ; ; � � J " PRS � T �

Galileo y ? " W 0 t 4 R � : = 2  k �

4.4 � � GPS � = j

V ! % > Galileo K GPS � 5 � � _ GPS/Galileo i P / v q " R � � Galileo E2-L1-E1

C K 7 q ! K GPS L1 C K � = " X ! t 4 � Galileo E5A t K K GPS L5 t K _ P � E5B t

K K GLONASS L3 t K _ P � + K � Galileo E6 C K o � = Q � { p # G " � , t K

[17;21]
�

E 6 o Galileo t K r I � GPS � GLONASS t K r I " 0 * �

F 6 Galileo u 5 s J � GPS � GLONASS u L s J # 1 +

[17]

Galileo K GPS < ; ! q L1 K L5 X ! t 4 " g j � e � � = � ~ - � � L1 C K � Galileo

# G � GPS # G g q G = " ; S g ^ � _ 9 � t } H % 3 � � # G r � � 3 T % > ! Galileo

PRS # G K GPS M = # G [ G o � �

� , � Galileo # G K GPS # G � [ 
 / T o G k 6 L " � = 3 $ } ! { a � y � Galileo

# G K GPS # G � L1 C K K L5 C K " � [ o � � T � 	 = 3 k _ b } � � L1 t K � 1 �

[ 
 / m e � � X � L5 C K H 
 / � P � � � 3 � g / 0 R A W K 7 \ �

� 3 Galileo 4 GPS 
 � < � � 5 " h ( . 7 S T • 1 / 
 � < $ 
 ' n � • 1 ) [20]

w M GPS R Galileo % � 0 Galileo R GPS % � 0

L1 0.03 dB/0.09 dB 0.05 dB/0.2 dB

E5A/L5 0.5 dB/0.8 dB 0.2 dB/0.4 dB

5 Galileo { A } r ` 7

5.1 � & K  
 (OS)

 _ { p o L q " � " � % � q \ - � ? \ � ? � K c � { p � 3 � { p M � � ` � B ?

\ k q * � � z o / • " r d k q b S � : k � � B � � [ B 9 ` 4 P � � / | q R | ( ? \

R c � c � { p � UTC = K � + K � c � { p k q | N < c � = K K i 8 B O

[21]
�



� 1 � ? � ' ' � Galileo z @ z � � Y 7 # l r 19�

� ? \ H G K k q - g M �  _ { p - b � � � " GNSS (Global Navigation Satellite Sys-

tem) y ? K % � � + Y & " y ? o k _ q , " � � K �  _ { p k � � ! GNSS y ? � 5 �

_ 9 | - � u P { p �= 4 o Galileo y ? � ? \ K y c g M "  _ { p - b �

� 4 Galileo 
 � � ' L ! � � ] ( � � 4 w r ) [20]

. c T 	 A ^ z d

0 w r � * � D � w � w A w

M , . 	 � m m

: 	 ] 
 : p } � � W * p } � w - Z

� � P ( � ( � ( �

I H H:15 m V:35 m H:4 m V:8 m
M , . H l t H l t

l t . 99.8% 99.8% 99.8%
* } UTC/TAI z d I H 30 ns

5.2 � k �  
 (CS)

F U { p �  _ { p " o � H - � # H { p � g h U g M " k q ! _ _ Y � � � % � "

k q o | � (1) # H { p " � T � � 4 � 500 bps � (2) Y B � ^ # G � � t 4 K  _ { p z

  > � _ 9 | W � � } k q � � : Galileo ? \ � l 
 < > N < " x o � � H G ? \ � s ^

� B �

F U { p - b " � y x Galileo � n  � � T n \ 0 � � \ ? � � � � � l 8 b S ^ " ?

\ H G % � � @ I } � 3 ^ { p 0 R v q � T z U � % > � " " { p ^ 5 $ } r Y � ) " � J

� B � T � V h U k q * � - � X X K y c { p � � B ? \ K l 
 9 < > N < " x o k q �

5.3 � o Z � f  
 (SoL)

[ U � % { p " d R r d o � % R { , U � : B < � B o � l k � • & � 3 � , U P - b

" R � 0 * � � T 0 * | � � SoL % � % � b S ^ - � � � y { p � _ ? y q \ 0 � � - � �

% - � w � o � \ � l ^ q � ? . M R a " .  � 3 ^ % � l x } { p % g - � u 6 � U �

: B o  � � � L < �  � " � 4 �

SoL o  _ " � " b % > q \ v � " # G o Galileo # G � + K � " r � ^ } > � | ) �

} > K m ) � } > � _ k � G = " � � � @ b % k q | G = " + ~ � • * � � : o � � < � �

0 . � • K : / � • � 3 ^ { p " d R + 6 o b - � L + - # w �= 5 $ } ! " " - b �

� 5 � p [ � g ! � � ]

[23 ;24]

. c T 	 � � M <

*  ~ ? n *  ~ ?

0 w r � * � D A w A w

M , . 	 � p p

: 	 ] 
 : p } � w - Z p } � w - Z

� � P ( � d U ( � d U

I H (95%) H:4 m V:8 m H:220 m
M , . L � 	 I H:12 m V:20 m H:556 m

L � d � 6 s 10 s
M , . w � 3.5� 10� 7=150 s 10� 7 /h

� 5 . w � 10� 5=15 s 10� 4 � 10� 8 /h
l f . J ? p p

M , . $ x l t . 99.5% 99.5%
I H l t . 99.8% 99.8%
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5.4 � & ( - Q  
 (PRS)

 ! . 
 { p % g q q � " c 
 / � � � - � P o � # G " % Z � y � g � � # G k q

- 0 OS � CS � SoL R � � " d R �  r v P Galileo y ? z P � " W y $ g � � � : � �

_ R .  P 6 � � % � ^ 3 e a � J � � % z R > " p P r q � 5 � r q � , P z D & � = 6

$ } ! " " - b �

� 6 � ' ) . R ! � � ]

[23 ;24]

. c T 	 � � M <

0 w r � * � D � w

M , . 	 � p

: 	 ] 
 : p } � w - Z

� � P ( �

I H (95%) H:6.5 m V:12 m

M , . L � 	 I H:20 m V:35 m

L � d � 10 s

M , . w � 3:5 � 10� 7 /150 s

� 5 . w � 10� 5 /15 s

* } UTC/TAI z d I H 100 ns

l t . 99.5%

PRS " Z " o � � 
 / � y � 	 E m # o � # G " � 4 - � _ ? y � ) q \ " 0 � � � 8

) k q z � � k b � V k b ( K z D � < ) � k b ` � s z D e a ^ 3 � V < m � % q " - �

� % { p � n V W K N O K 1  d b j 6 - � > { { p � � o 
 6 � e a ^ 3 � - � � < ) �

� & & z ) " { p �

5.5 � } � � ! F  
 (SAR) [2;21;25]

_ � z " COSPAS/SARSAT _ % V o � � Galileo y ? % � ; 6 
 Q � 0 y � - � SAR

� Q { p � � ^ � C g _ % H � l @ t SAR " z � I � � @ t � z " COSPAS/SARSAT y

? � Galileo _ % % � 406� 406.1 MHz � X SAR � Q # G � @ q 1544� 1545 MHz t � ( m V

L6 t � � V > { { p g q ) � B � h F / v " . M , � . M N r e � � Q � � ; X ! (Rescue

Coordination Centers) " � / / s � V � Q 1 - � ` { # G � Galileo Q � 0 y b % ? y 6 


< m z D (IMO) K 6 
 S B z D (ICAO) " 0 � � � ) S � � � = 7 �

� 7 � ~ � � " G ! � � ]

[2 ;4;21]

. c T 	 � � M <

c � Q � D h a ' c j \ 150 � > L $ < $ H

� 	 | B E d 
 $ < � SAR 1 P . % d � K } 10 min

~ s V � > u b 7 < 10� 5

	 U � 7 6 message� 100 bits/min

l t . > 99%

SAR y ? " � ~ V j o � q \ � 0 R � Q c < ; . M ] I � Galileo _ % Y � � Q # G � ,

V x Galileo _ % % # G J COSPAS/SARSAT y ? " . � = K _ % i Y � . M , Q � y ? �
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. M , Q � y ? v � # G * 3 V � � / ` � Y � ` { # G � q \ � = c & _ Q � , B � % > q

\ � { J " c � ^ m ! # e �

* � ! y ? � Galileo y ? - � " SAR { p � _ � g M z _ � 	 A � (1) � J ! ( X �

. . _ K * 3 ; q X " c � D v � (2) � � " • e # w 	 A ! y ? " - b � (3) _ % # G S _

� � % > ! � + ~ 9 ! � T G � � A  � (4) z S � k � 7 ! " # G � (5) V 	 Q � � ; X !

� � Q 1 - � !  " a f � / �

a f # G x o � � B # G L1 H �• H � J ! { p K � Galileo y ? c � � ! � � " % �

� B ? \ y ? � 5 � @ V .  { p - � F - � / s � @ t % � n S N # � � V q \ - � � S "

+ ~ { p �

6 � � GPS { A $ 2 ,

E 6 GPS y ? K U ; � GLONASS y ? D o � � + c • " � " � � d R Z " o V ! ? y

N O � ^ m l + K Z ; " H * ? \ � � � " G 4 | E � U � 6 ^ g " A J r S � g � � 3 � �

y ? � S q * � " k q - K U � ] l ^ ! � % >

[7]
�

GPS Z � � � " ) � o � (1) L 8 - � k q - G y � � _ % Y [ ' 0 c G b y c Y } K

� � (2) S � q \ O b g q � t L1 (C/A = ) � H G G � � (3) � R q ~ t K q o / | � � �

� � W ( ? t 4 " Q = # G v ` | � r , K 1 V " 
 / � g q v � * � � (4) . � � Y .  �

� G y � X � 1 s J x  � K n 5 X ! " # G � D - T S _ � (5) ? \ " H G � c � K \ R :

e X : _ � v � ? \ k q H G z � �

� GPS � 0 � Galileo y ? " u 6 � |

[27� 29]
�

(1) ~ V 2 W � _ S q V d " _ % ? \ K � B y ? � - b � V � A � � � K k e � z W 8

* q S � e � P q \ K J n 1 " { p s j � $ } � u � r S  z " R � � % > { p " e 
 k q

� � ^ � z � n h k b " � ` � - � ^ 3 � e �

(2) � T � � � 4 � � C K � w � z 9 } B " 9 � [ " V � � � H G % u | GPS y ? � P

| Y W + ? � y � ? \ H G k � 1 m � 3 N R k { p | B < % 0 � B o � % & g M � + K � #

G P J % g q 3 � t 4 � X GPS y ? 	 A V " g � T ? V � � � � t 4 � W � ^ q t 4 �

(3) e � % � L 8 - � r � # G b � � # G / v | ] " .  ( : ( k ) �

(4) - � 4 9 a b H "  _ { p � { p G � N - T z % 0 �

(5) � R � K : > c y r d 2 ! � GPS " � 5 g / � g � � W � " o � q \ g q W $ /

v q R b % = c / v " K GPS � ^ # G � % � K 3  S � � GPS G = � � 2 O c � K 2 O

� 8 Galileo 
 � 4 GPS 
 � % � � # � B � N u � � . � { \

[2]

0 w r � H ) /( � ) l u a ' | � 	 [

Galileo | B GPS | B � 2 Q 	

5 13 12 25

10 11 10 21

15 9 8 17
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. 6 � 1 k t _ % " { S � Z : = 8  k � x = k � � k q Galileo / v q k � � # � k t _

% " � Z � 	 X b % > { p " k e - �

7 Galileo { A m s < N

~ V % � _ % � B ? \ y ? � Galileo " k q b S m e / e � P y � � . X � K . � B �

8 { p � _ y � • � : / � B o � i U � < m � � q " R � b � & * � � 3 
 d R � T Galileo

y ? " - b + 6 � : L " � B o � i U � � q " R & g M " W � + ~ k q �

7.1 � 0 O

[35]

(1) H J A d

Galileo y ? W g M • _ . M # � y ? � b ? y H J A d " 0 R � � � B o ; n � + W g

M � " c b � Y � y ? � ) " . g # � n F y � B R a � � : � W � q d B z o + \ � � B o

0 y ? � + K � Galileo y ? P | 8 0 � % _ y c � � l � / 
 7 ! { u _ D � z c � � < ;

� J m  * q c � � " c z e | - � m  5 � � 3 % 3 _ c � K - # � � J � h �

(2) o X ' < r S

V ! P  z o q A , G � N . 
 � 0 R / k o q \ R � ( o , ) g � � � G � c � # w & �

T � X l 8 H z W � .  ) ] q � " . M R a �$ } � } � � K < > � / � � : � � Canary

� � � � { p S z � � B z + q R a � Galileo y ? Y B � B 9 b � @ < ; o , � A , ; n _

� • � 3 W ; q % � Q � � } � r y ? K � � " c [ � _ 9 | e � � � % " o X ' < � t �

(3) . M � , K i � r S

o q � . M H � , 0 R o X ' < r S X ! " � e � q d k b o z . M � � � � z c o q

� . M " ] , � B o x o , 
 < ; 1 � h & � q t [ • e . 
 " � � 3 ^ � y � � k b g z A

_ m ' Y [ � Galileo y ? � = � . M N r K < > � / R a � % 	 A H � U ~ " � % - � " g

� q W ^  g ^ � . M i � K r S 4 P � � �

(4) E ^ q i �

Galileo y ? " [ U � % { p K EGNOS # G k q � i � q | � = K Q � " E ^ q " o ,

y o 0 � + > � W % ( : k � G * � S n ) " 	 U 9 ! � � � ~ q w V � � � 3 % v � 	 E Y

q E ^ q " { p m y �

7.2 � ^ � 3 | � �

[36]

(1) i Q p >

Galileo y ? < ; P p > o , � " H * ? \ ( H G E | 1 m) � g o , 
 b % • V � � C z

� � _ p � 9 * � � p > � 9 * \ R H � 3 N " r B r S g g i Q r I � ] � � � J q � � �

l | p > � W H " Galileo / v q k % y ? K � ! � T t � � � 0 : � 4 P 9 q . E _ � k p

> " \ R �

(2) k � c � � X

l � v � q H " Galileo ? \ / v q b A , k � c � � X � 3 % z e | p � . 
 y b M %

Z � < ; ^ < c � E � i S k � � c  K * c  � g . S ] . r S i Q " g q � � - � c �

" = c T � i Q q q K P b M " o � & � { * �
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(3) i ~ o M t X ? K ] 3 � t

H * X � o i U . w " o � � � 0 R V & 4 9 k � M t c � i S < e Z � � f . w M �

� . w M H � k " o Q c r 8 
 � X G o � � 3 : _ " 4 9 i U q . � Galileo y ? % # � �

? Y w K G H * � � 5 � F c " wheel X � � � � � X � � . 
 # w y ? 4 P � � � _ � E .

. 
 H . � q � y �

� K � � X ! � T t � � " Galileo Y O q k � � c k � t ] 3 c x [ c � � { "  z 1

K ( : n + � � • K ' ` ) � 3 % z e | 	 E i S P ] 3 " . 
 �

(4) � � � B y � U � X

� S < e O z J I � E • � � � E • j B b S � � / G f � Galileo y ? " } � % - �

� U 9 e � ~ " k e - K k , - � # e � S � B � - � � S n * " • + \ R � 	 E � S "

E • b � �

7.3 � A � # x

[37]

Galileo y ? � � ? 3  " 30 g _ % % V r  - � � H * � � k e " ? \ # G � V � q -

� 1 S � � { p � � : r B > { W . K 6 L ' < F ? �

' < � W " . 
 o _ R � � � " 2 p � _ % � B 4 P < > y ? k g C � r S X ! n * /

k  z ' < � W " e c \ R � 9 | � h 
 , h � � : � o + z _ % � B y ? "  ' k � b y c

r S � V } Y " = W / � = W g �  ' k C � " � X � � & � , c m � l z Galileo / v q "

l k k � p n - � � < K 1 y # w & V K { p � � q Galileo y ? " } x k k V p n 7 ! { 


/ 
 � 6 L F k � X ; G 
 k � z � . ; o } x k � - � C � k " � q 4 � o | . . { p � 4

P [ B 9 ` K Galileo / v q � c k g p n � W � � g R z W � } x k � � K ? \ R �

7.4 � Y � % � @ l

[38]

� S q � q " R X � H G K k e - R � 0 * � � � J q q K # � � 4 � � = T * | ) g �

4 P � s . E � Galileo y ? � % t � z ; n G : " � y � � V - � � � 1 K ( � ^ � W t K

� X & 1 K ) " [ c � 4 - � ! � z � " � W �

(1) " f o � X

l | � � � H ) � � � � X 4 � . K � f � f ' " Galileo / v q b - � _ R " � X # w �

1 S � � g q c  s | " e 
 � I 0 R � c " � �  _ ; $ • d � X � � + : g M " 0 � z

S � " # f � Galileo y ? y � � T � 
 < ! k � W � r B _ � 4 U ~ y ? 4 P � � � _ 9 P

2 O + : A , e c � X �

Galileo y ? c k q � � X r , � > ( : D / ) �X � R M K Y M " : _ �

(2) i � q � � ~

1 S � q X D R q � _ ) q � � Galileo / | q K _ r � � k H * i � 3 � q � G ,

2 p � = c T k P R � .  n _ � - � ~ ( J H � 8 y � � n � ? � ) X " q � l R A , �

B ? \ �

(3) a � � d . 
 K V � { p

� � ) � q " f • " R X � z � " a � � d . 
 K V � � ~ w V _ R � � o � q " A & �

� ~  " ; s � A } k � & T � : _ o �  z 3 � j B D 0 R z � . 
 � _ 6 L i 8 K � q c

� � Galileo y ? g V 8 � a � � d - � � 4 � � H G " \ R # w �
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The Architecture of Galileo System and its Application in Ch ina

HAN Ling 1;2, ZHU Wen-yao1

(1. Shanghai Astronomical Observatory, Chinese Academy of S ciences, Shanghai 200030, China; 2. Graduate

School of the Chinese Academy of Sciences, Beijing 100039, China)

Abstract: In the present paper the architecture, frequency design, service content and exten-

sive applications of Galileo programme are introduced in detail. It also indicates Galileo's big

advantages over the GPS, and then recommends developing andaugmenting the applications in

China in a myriad of gradations and in individual aspects.
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