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Galileo Æ�9
&,/���H�I 1,2 ÆLJK 1

(1. [9j;��I=7e&�I= 200030 � 2. [9j;��CP\��)G 100039)(��+Æ�/;M" Galileo z�#&N1z5#�u5S��|q_6z�0f#lr
T
L~"#� GPS z��1#v7
AQ`ZL$� Galileo z��i7T\��&h℄#lr.~"#e	, ? ��51Y�9�Galileo z��v��`&�C�℄�CGNOS (Y7/! Galileo 0�$�`sz�)+��P2�P129; P228.4 ��� 	��tX�A
1 �j��GkbE�rd"�B_%y? —— Galileo y? [1] o2W�Sq"%�_%�B?\y?��oR�t4rI�#GR���%%0y�S[��Sg\"�B?\{p+6�g!""-b0 GPS y?�V�A���Kke�"%0!%�L8-"�r�BoKB<"�%_y{p"G�N�+>o-�! _�[U�%�FU�+grSK�Q{p�v�.?y!%���q\"0�����kqrdK�
brV� [2] �

Galileo y?o6
P~"
o�3^P~G?P*% Galileo y?��!6K�B_%y?"[U~-K�[�5obr5R"�X�P[�% Galileo y?{p~&�kb_K. �_y�kb. _KN� Galileo y?.MK"�^.M,K�!R+To5GkJ"�
Galileo y?"Fx_x�4"V�)P~k!"S�KP~-�!kb [3] �

Galileo �ZO�2�l86ÆS���� 2001dX�k�[*�R_iF)_%�B*�"P~�kH�h6"�!�P�~z�h6;�P Galileo y?"tvS�KCpgh6oVkH"� Galileo y?"dRP~k!��=��6Æ#wo�Ra"RX�_%�By?^oVGk)J"_R"!��Th66SJ�"RK6jmUP�B?\"R���Fv"�KY&h6E�rd"_%�By?"=
�tvS��_YK#� Galileo y?�h6"S[��%g\"kqWz_R"+9ab�.b*
~.:L! Galileo y?"%M0y4"�t4R��{p^5y�/e"kq�� v$ib�2004-10-13 � �8ib�2004-11-03



� 1 � ?�''� Galileo z�z��Y7#lr 11�bS�K}!�� GPS y?�0"u6���Th66SJ�"RK6jmUP�B?\"0R�-}!_YK#� Galileo y?�h6S[��%g\kq""d�
2 Galileo {A�<M[)Dr

Galileoy?okHKkoS!=-}"�Z��XkHdR� z);WgM"mpK�[2p0�rv�koSdR� o�NrK�k".MNr"?b�_YK�3I> [2,3] �
Galileo y?"dR+6o�

(1) ~VkbE�rd"%�SVj_%?\�By?�-��HG��ke-"?\{p�=
e�m^grSK.
�_oV%�2W�Sq"%�_%�B?\y? [2,4] �
(2) b%�E6 GPS �U;� GLONASS y?e�Sy?"�[�5�2Oq\%�Dk_q=W/vqRxH��y?"�T�n%�y?�TzP�?y?\�B"0� [3] �
(3) -� _�[U�%�FU�+grSK�Q{p�S[��Sg\.?y%���q\"0R�rYe
"I}HG?\#w�_8F�z_%�By?")A [2] �
(4) b%%>�1S+~
m-�{p�|g?\`�Tb��R^<Bq\���%-z+~R�"�y��:lkK
k�B�oqo0&�TWz!4ET"kqun [4] �= 1 $}! Galileo �Z"
��l��?b1K^Lo�_Y1KT^J�B�� 1 Galileo �\�r<D��_ [2,4,5]2 M d � a 82M A 1998∼1999 |B3-CP2M B1 2000∼2001 -℄Au|BU	2M B2 2001∼2002 |L|BU	2M C/D/E1 2003∼2005 ��U	�a\N�4J?2M E2 2006∼2008 (PO�

2008∼ g���
3 Galileo {A$'O2{6$

Galileo y?�R�
dRd2_���gM [1,7,12] � (1) E�|�!�By?� (2) k��!y?�: GPS �5� (3) �B{pKy
{pb��%�.�Ko�bS� (4) Wz�B{p"L8-� (5) E�| Galileo "DW �y?� (6) �t�=KQ�{p� (7) �t6
y
KX�zD� (8) b%YBFU<>#w��T_HR�� Galileo y?"0y4":E 1  k�"x 4 �dRNr"o�%�RaNr� �RaNr�S�RaNrKq\℄I [2,4∼6] �
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F 1 Galileo z�#1z5#F [6]

3.1 �fdlq���Nro| Galileo y?"E�{p�dRxo�K (Space Segment) K.MK (Ground

Segment) ��Nrzo�
3.1.1 �;84

Galileo y?"o�K$}�
(1) _%%�_%%�x 30 gX3 _% (MEO)zo�"G℄�rI�x �E" 3�3 MH (�E 2) �3 "fNV 29993.707 km ��(V 56◦ �C93 Hz 10 g_%��X$}Wg+q_%�"k_�Wa
�^3�=W3 HY['0"_%�XGo�{pU����,a�V 14.4 h [1,2,9] �3N"_%S�RRo{u_"�"k_�'0Y[
�;q{J"_%�_%t�_%�P�O"+� z3 30 g_%"R��-bK-#�IDo�="�xE 3 k_��.b�� Galileo _%Hj�.�"�=�QK�B�I4
 [1,2] �
(2) _%�I
Galileo _%�Ix�B�IK�=�Q�Izo��B�IdRoV!-��B{p�$} _{p (OS) �FU{p (CS) � !.
{p (PRS) K[U�%{p (SoL) �C^{pDz 3 ��BCK (E5 � E6 � L1) ��~
PJq�X��CK�A,���|C��B#GPJ$��^�C��CX�z�T#wn�th�
�#GK�B#w�_%H[o�J;S�ieK�4l�V�_ L CK��[Bq



� 1 � ?�''� Galileo z�z��Y7#lr 13�\ [13,14] �o|_HZ"��B�Ix_��	"o� 2 �-B��qQCuO� (PHM ��f?-�_%"dRq\) � 2 ���qt4;n (RAFS �_%"+q\) � 1 �^N\�XKrS�	 (CMCU) [1,15] ��=�Q�IdR$}�i�t (UHF) /v4
� L CK��4
�

F 2 Galileo &� [1] F 3 Galileo `& [1]

3.1.2 �2=4.MK"��o.�bo_%rSK2prS�_%rS<;PX�tKPr (TTC) H,�/�r%��e�P_%".
�X2prS"�%�bS^P�B2pX"J!�b
(:?3K
�=K) A,rS�X?L+-#w�<; MEO_%�YI�.MKdRxPr,�rSX!K<>N< 3 �Nrzo [1,2,5,6,16] ��$,rI:E 4  k�

(1) Pr, (Remote Stations)

GalileoPr,$}PX�tKPr, (TTC) �2pH,, (ULS)�Galileo�X, (GSS)�7J
�F�g3�$,�R_-�Ra"_��q4�
1) PX�tKPr, (TTC).MKz 5 � S CK" TTC ,�C�,Ol 1 � S CK"=)4
 (Tke-rv�PJk�WM+q4
) ��"NV 11 m �3�$,b�X�C�3 H"Cg_%�_+�>{�y�"G
C0�
2) 2pH,, (ULS).MK$} 9 � C CK"2pH,,�C,z 3 � C CK4
�| 27 M4
�Xe
H�OR 26 MENV 3 m "4
Ry_� z%�YI2p#w� ULS N<%>�ORz

18 g_%=
YIL+-#w�l8H2Wq\Rk_/v� 3 �=K
["L+-#w�
3) Galileo �X, (GSS)

Galileo �X,N<b/v Galileo_%�B#w_y	�KbMgM"#w�3�#w%�P Galileo rSX!A,�
�.MKz 30 ��X,�"GdR� P L CK#GA,/vK7;�X L CK#G-� 4 ^{p�| OS � SoL � CS � PRS �C��X,z�9/
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F 4 �/NL%-sJ [6]v��W9q|/vL+-#w�+W9q|�B���1}�'0
�V1kieoL+-�/� GSS 3NR�oV!%>Cg_%PJb- 6 � GSS ,�X��_
�LoL+-#wYI2p�
(2) Galileo rSX! (GCC)

Galileo rSX!o Galileo y?"J!�"$} z"rSK�
Ra�dR-bz?3�
�=K�%�L+-#w"X?� Galileo y?
�"Wt�_%"�XKrSy��)"{p�dRzoNr:��
1) _%rSRa (SCF)

SCF �r z�3_%KrI|%�" TTC ,���CK�"
-�H��B�Tgj
(~V2pH,,"V+) �

2) 2prSRa (MCF)

MCF WgM%>2p�r�-b�X�-b�XK2py?.
�b"e��+WgMP GSS,/v�"�TA,Iqrv���CK�"
�^Xf�2pK�l2pH�
��
3) #w[oRa (MGF)

MGF oS/��Ra�"�YOo,�"�T-X��#w�3�#w (�B#w�L+-#w) kx GCC [o�TkxKNR+�|KN �y? ERIS (External Regional Integrity

Systems) K�=Q�{p (SAR) y?Y� GCC �
4) ?3�
�=K�
Ra (OSPF)

OSPF dR� X?_%�BS��$}�Tm#y��
�?3y
���
�%Æ���%\�&�f�o�#GHGX?�
5) L+-#w�
Ra (IPF)



� 1 � ?�''� Galileo z�z��Y7#lr 15�
IPF dR� X?_%L+-#w�,V%�YI�q\�"0Lo_�K
�m#�Ty��
�&�e
#Gt_�%��"#Gt_ (SISE) ��r OSPF"#GHG (SISA) A,0P�[o��L+-m'=_y� SISE � SISA Gz
�q\K&�
6) H*y
Ra (PTF)

PTF dRV_%�By?-�ke�f?"
�Sd�"� ��rS"bM�Wtf?"%\�FhX?\_�t Galileo y?
 (GST) "����� GST ��X%\&�
7) 
x{pRa (SPF)

SPF "dR�bo-��T�#K���_9KN{pX!�# Galileo �T [2] �
8) .Mp
rSRa (GACF)

GACF �XKrS.MK" zzoNr��Xe
 M&C ��o""J!�b�
(3) Galileo <>N<
Galileo <>N<"~qo% GCC K GSS � ULS y TTC ,&�/����N<$}_%N<�/K.Me
�/���/gj<ez�=X� (FR) �/�Y�qN℄I (VSAT)�/�VSAT+FR �/�+K� ISDN (uPUp{pN) Tk_~V VSAT/FR "+q�/�

3.2 �e lq�� �RaNrxL+-�X, (IMS)N<�L+-rSX! (ICC)KL+-g;, (IULS)zo� IMS -� �L+-�T_y�Q{pF-�"�T�,Vx IULS E/nJ%�Ra.MNrH,��P_%�3N� �bS^{p-�1kE�gq Galileo "L+-H,�/< �YI �L+-#w�*%C�q\b%v�PJx�gM(�| 25◦ "_%Y}"#G�%�{SkR 8 � �-.MRa��kb_K. xhFP�. Galileo y?A,L+-�X".MKzoE� �Ra� �{p�kF� Cp�N���n�
3.3 �H lq��S�RaNrx..Nr"o�o Galileo ?b1K"WNr� Galileo �Z$}R�K_YW�eI-..Ra�_?yW�+~0��:z�q\PSN. "?\HG�L+-K�
��#GEm&-bzS�"R�� Galileo S�RaNr%g�T�.0R#�y?-b��:��Y�. :qd��s�:/ /}hKr -�H*"�B{p_ys^�B��K�"
z�|4P�!_%y?���S"q\-�o|.."?\K<>{p��k|..�e{p�S�RaNrx_�R+"o [1,2,4,5] �

(1) ..H*�BR+"<;l
9�T��n GSM � UMTS YI.._r	9#G�9|q\	9%ÆK\_�FhP-[�/99�[Dvt_�=
�
k_-�K��HKK�
�&L+-#w"U������^z"#w�j RTCM � RTCA Dk_qk Galileo ���T�
(2) ..�HG�BR+"<;l
9�T��n GSM � UMTS YI.._r	9#G�9|q\7���CVXG (TCAR) �/9%ÆK\_�FhP-[�/99�[Dvt_�����^z"#w�j RTCM � RTCA Dk_qk Galileo ���T�
(3) ..�e�BR+
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�<>gj�:q GSM n UMTS �k�eq\���"bM�A,?\��_q\VX!"gjX�0R���q\�4_%#w (:%Æ&) �_�Jx��?
� (TTFF) �30q�!gjb%�v.	 m!"_%#GX*?}r�"\R�3�_%#w
kgq\℄I�Jo�#G (SIS) "�t�H�-�kq-��_{pVX!"gjX�
�<>%q\℄Iv�"XX�fXK�
Ra��\R7�V��fq\℄I�x|�VG0R7;y/v��"_%#w�x��?
�R�J!�X�t�H#�!��H��^gj����| _{pH"�t#Gk_AWK	A�t�H-b�
(4) ..#�kq-�BR+"-�..�e
X_%��� [2,22] �gq\℄I�#�!_%WN�k_�tS|�Kkq-R�*�9!�Fyk�"_%�..XX#w�	 Galileo _%v�"XX#G�0�x||�"bMs:G�=W�}H�gXU����

3.4 ��6-�q\℄I"o.�bo�q\Ke� Galileo y? -�"�^_%l
9�B{p�"W+_��b [2,4] �E//v Galileo " SIS #G�pzx �KS�RaNr -�{p"/s���!?\�By?y<>y?�5�+K� Galileo /vq
Wz<;xo;n_Q�r�e��!�b"��
���:�% Galileo Q)℄IxoA;[B9`�gCW+?\�B�b�xoBo�B�b�gCq|o,
eI�xoA;k��By$���h
-�?\�'<�X{p�
4 Galileo {Av6T�
4.1 �`U��

Galileo y?%-� 10 �{6v_"�B#G��gqt4rI� 1164∼1215 MHz (E5AK E5B �* L CK) � 1260∼1300 MHz (E6 �X L CK) K 1559∼1592 MHz (E2-L1-E1 ��
L CK��m L1) tKH�3�tKD�|l
9�B_%{p (RNSS) "t4bS��X!t4KtKrI:E 5  k [2,13,17] �

F 5 Galileo z�#u5sJ [2]



� 1 � ?�''� Galileo z�z��Y7#lr 17��t4 1164∼1215 MHz bS^� Galileo y?%Y� 4 ^#G�
(1) X!t4V 1176.450 MHz "WP#G —— #G 1 K 2 ��t4bSo 1164∼1188

MHz (E5A) �#G 1 "�T��4**�V 25 bps �#G 2 G�z2O�T� _TmV�t#G�dRV!9|q\#��t-b�
(2) X!t4V 1207.140 MHz "WP#G —— #G 3 K 4 ��t4bSo 1188∼1215

MHz �#G 3 "�T��4V 125 bps �"=N�tL+-�TK SAR �T�#G 4 �#G
2 L%�=�

E5A K E5B #Go�4
["�g�k_%"GW��
�3N}"E�o�-�HGK9~G��t4 1260∼1300 MHz bS^� Galileo y?%Y� 3 ^#G��X!t4V 1278.750

MHz �
(1) r�}#G —— #G 5 �0<;;�%J�*%��%-�""R�dRoV!?y;�P�4-"R��|9o�R{
m�
(2) FU�J"WP#G —— #G 6 K 7 �bVG=kq-��HG"VXG7�-b��X�#G 6 �z�B#w��#F�T��4V 500 bps �kq|FUZ"�#G 7 �#G

2 � 4 L%�=��t4 1559∼1591 MHzbS^�Galileoy?%Y� 3^#G��X!t4V 1575.42 MHz�
(1) r�}#G —— #G 8 �0<;;�%J�*%��%-�""R�dRoV!?y;�P�4-"R��|9o�R{
m�
(2) +WP#G —— #G 9 K 10 X�#G 9 �z�B#w����4V 100 bps �=N�tL+-#wK SAR #w�#G 10 �#G 2 � 4 � 7 L%�=�

4.2 � J WXX=xWy$ −1K +1zo�"�=
� (=f) Kt�"+~-U�+?"_%zo+?"2$�XX=k_ _�Tk_�J�"r 3 ^� _"�FU�J"�;��J"�
4.3 �z��I � 2 Galileo 
��aVm; [2,18,20]w M $H . V ["w7 <Ti_ > 7 >�K 	U7 	U8H /MHz /Mcps �K+ E5A 1 	U$H 1176 BPSK (10) 10 y 50 sps/25 bps y

L 2 �w$H 1176 BPSK (10) 10 y m	UD E5B 3 	U$H 1207 BPSK (10) 10 y 250 sps/125 bps yM 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 GV	U$H 1278 BPSK (5) 5 GV�K 1000 sps/500 bps pD
7 GV�w$H 1278 BPSK (5) 5 GV�K m	UM� L1
8 u	~$H 1575 BOC (n,m) m <��K 250 sps/125 bps p

L
9 	U$H 1575 BOC (2,2) 2 y 200 sps/100 bps yD
10 �w$H 1575 BOC (2,2) 2 y m	UM
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�9�B�'������� 23 Z��Tr 5 ^�o.�B�T�L+-�T�FU�T� !.
{p (PRS) �TK�=Q�{p (SAR) �T�3��TX�z"o _"�:�B�T�L+-�T��=Q�{p�T�z"o|%Z"�:<;FU�J"FU�T�<;;��J" PRS �T�
Galileo y?"W0t4R�:= 2  k�

4.4 �� GPS �=jV!%> Galileo K GPS �5��_ GPS/Galileo iP/vq"R�� Galileo E2-L1-E1CK7q!K GPS L1 CK�="X!t4�Galileo E5AtKK GPS L5 tK_P�E5BtKK GLONASS L3tK_P�+K�Galileo E6 CKo�=Q�{p#G"�,tK [17,21] �E 6 o Galileo tKrI� GPS � GLONASS tKrI"0*�

F 6 Galileo u5sJ� GPS � GLONASS uLsJ#1+ [17]

GalileoK GPS<;!q L1K L5X!t4"gj�e��=�~-�� L1CK�Galileo#G� GPS #GgqG=";Sg^�_9�t}H%3��#Gr��3T%>! Galileo

PRS #GK GPS M =#G[Go���,�Galileo#GK GPS#G�[
/ToGk6L"�= 3$}!{a�y� Galileo#GK GPS #G� L1 CKK L5 CK"�[o��T�	= 3 k_b}�� L1 tK�1�[
/me��X� L5 CKH
/�P���3�g/0RAWK7\�� 3 Galileo 4 GPS 
�<��5"h (.7ST�1 / 
�<$
'n��1) [20]wM GPS R Galileo %Æ0 Galileo R GPS %Æ0
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) _{poLq"�"�%�q\-�?\�?�K
�{p�3�{pM��`�B?\kq*��zo/�"rdkqbS�:k��B��[B9`4P��/|qR|(?\R
�
�{p� UTC =K�+K�
�{pkq|N<
�=KKi8BO [21] �



� 1 � ?�''� Galileo z�z��Y7#lr 19��?\HGKkq-gM� _{p-b���" GNSS (Global Navigation Satellite Sys-

tem) y?K%��+Y&"y?ok_q,"��K� _{pk��! GNSS y?�5�_9|-�uP{p�= 4 o Galileo y?�?\Ky
gM" _{p-b�� 4 Galileo 
��'L!��℄ (��4wr) [20]. 
 T 	 A ^ zd0wr�* �D �w �w AwM,.	� m m:	℄
: p}��W* p}�w-Z��P (� (� (�IH H:15 m V:35 m H:4 m V:8 mM,. Hlt Hltlt. 99.8% 99.8% 99.8%*} UTC/TAI zdIH 30 ns

5.2 �k� 
 (CS)FU{p� _{p"o�H-�#H{p�ghUgM"kq!__Y���%�"kqo|� (1) #H{p"�T��4Æ 500 bps � (2) YB�^#G��t4K _{pz  >�_9|W��}kq��: Galileo ?\�l
<>N<"xo��HG?\�s^�B�FU{p-b"�yx Galileo �n ��Tn\0��\?�����l8bS^"?\HG%Æ��I}�3^{p0Rvq�TzU�%>�""{p^5$}rY�)"�J�B�T�VhUkq*�-�XXKy
{p��B?\Kl
9<>N<"xokq�
5.3 �oZ�f 
 (SoL)[U�%{p"dRrdo�%R{,U�:B<�Bo�lk��&�3�,UP-b"R�0*��T0*|��SoL %�%�bS^-���y{p�_?yq\0��-��%-�w�o�\�l^q�?.MRa". �3^%�lx}{p%g-�u6�U�:Bo ���L<� �"�4�

SoL o _"�"b%>q\v�"#Go Galileo #G�+K�"r�^}>�|)�}>Km)�}>�_k�G="����b%kq|G="+~��*��:o��<��0.��K:/���3^{p"dR+6ob-�L+-#w�= 5 $}!""-b�� 5 �p[�g!��℄ [23,24].
T	 ��M<* ~? n* ~?0wr�* �D Aw AwM,.	� p p:	℄
: p}�w-Z p}�w-Z��P (�dU (�dUIH (95%) H:4 m V:8 m H:220 mM,. L�	I H:12 m V:20 m H:556 mL�d� 6 s 10 sM,.w� 3.5×10−7/150 s 10−7/h�5.w� 10−5/15 s 10−4
∼10−8/hlf.J? p pM,.$xlt. 99.5% 99.5%IHlt. 99.8% 99.8%
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5.4 �&(-Q 
 (PRS) !.
{p%gqq�"

/���-�Po�#G"%Z�y�g��#Gkq-0 OS � CS � SoL R��"dR� rvP Galileo y?zP�"Wy$g���:��_R. P6Æ�%�^3ea�J��%zR>"pPrq�5�rq�,PzD&�= 6$}!""-b� � 6 �').R!��℄ [23,24].
T	 ��M<0wr�* �D �wM,.	� p:	℄
: p}�w-Z��P (�IH (95%) H:6.5 m V:12 mM,. L�	I H:20 m V:35 mL�d� 10 sM,.w� 3.5 × 10−7/150 s�5.w� 10−5/15 s*} UTC/TAI zdIH 100 nslt. 99.5%

PRS"Z"o��
/�y�	Em#o�#G"�4-�_?y�)q\"0���8)kqz��kb�Vkb(KzD�<)�kb`�szDea^3�V<m�%q"-��%{p�nVWKNOK1 dbj6-�>{{p��o
6�ea^3�-��<)��&&z)"{p�
5.5 �}��!F 
 (SAR) [2,21,25]_�z" COSPAS/SARSAT _%Vo�� Galileo y?%�;6
Q�0y�-� SAR�Q{p��^�Cg_%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� (mV
L6 t��V>{{pgq) �B�hF/v".M,�.MNre��Q��;X! (Rescue

Coordination Centers) "�//s�V�Q1-�`{#G� Galileo Q�0yb%?y6
<mzD (IMO) K6
SBzD (ICAO) "0���)S���= 7 �� 7 �~��"G!��℄ [2,4,21].
T	 ��M<
�Q� Dha'
j\ 150 �>L$<$H�	|BEd 
$<� SAR 1P.%d�K} 10 min~sV� >ub7 < 10−5	U�7 6 message×100 bits/minlt. > 99%

SARy?"�~Vjo�q\�0R�Q
<;.M℄I�Galileo_%Y��Q#G�,Vx Galileo _%%#GJ COSPAS/SARSAT y?".�=K_%iY�.M,Q�y?�



� 1 � ?�''� Galileo z�z��Y7#lr 21�.M,Q�y?v�#G*3V��/`�Y�`{#G�q\�=
&_Q�,B�%>q\�{J"
�^m!#e�*�!y?� Galileo y?-�" SAR {p�_�gMz_�	A� (1) �J!(X�.._K*3;qX"
�Dv� (2)��"�e#w	A!y?"-b� (3)_%#GS_��%>!�+~9!�TG��A � (4)zS�k�7!"#G� (5)V	Q��;X!��Q1-�! "af�/�af#Gxo��B#G L1 H��H�J!{pK� Galileo y?
��!��"%��B?\y?�5��V. {p-�F-�/s��t%�nSN#��Vq\-��S"+~{p�
6 �� GPS {A$2,E6 GPS y?KU;� GLONASS y?Do��+
�"�"��dRZ"oV!?yNO�^ml+KZ;"H*?\���"G4|E�U�6^g"AJrS�g��3��y?�Sq*�"kq-KU�℄l^!�%> [7] �

GPS Z���")�o� (1) L8-�kq-Gy��_%Y['0
Gby
Y}K�� (2) S�q\Obgq�t L1 (C/A =) �HGG�� (3) �Rq~tKqo/|�����W(?t4"Q=#Gv`|�r,K1V"
/�gqv�*�� (4) .��Y. ��Gy�X�1sJx �Kn5X!"#G�D-TS_� (5) ?\"HG�
�K\R:eX:_�v�?\kqHGz��� GPS �0� Galileo y?"u6�| [27∼29] �
(1) ~V2W�_SqVd"_%?\K�By?�-b�V�A���Kke�zW8*qS�e�Pq\KJn1"{psj�$}�u�rS z"R��%>{p"e
kq��^�z�nhkb"�`�-�^3�e�
(2) �T���4��CK�w�z9}B"9�["V���HG%u| GPS y?�P|YW+?�y�?\HGkÆ 1 m �3NRk{p|B<%0�Bo�%&gM�+K�#GPJ%gq 3 �t4�X GPS y?	AV"g�T?V����t4�W�^qt4�
(3) e�%�L8-�r�#Gb��#G/v|℄". (:(k) �
(4) -�49abH" _{p�{pG�N-Tz%0�
(5) �R�K:>
yrd2!� GPS "�5g/�g��W�"o�q\gqW$/vqRb%=
/v"K GPS �^#G�%�K3 S�� GPS G=��2O
�K2O� 8 Galileo 
�4 GPS 
�%Æ�#�B�Nu��.�{\ [2]0wr�H) /(◦) lua'|�	[

Galileo |B GPS |B �2Q	
5 13 12 25

10 11 10 21

15 9 8 17
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�9�B�'������� 23 Z�.6�1kt_%"{S�Z:= 8  k�x=k��kq Galileo /vqk��#�kt_%"�Z�	Xb%>{p"ke-�
7 Galileo {Ams<N~V%�_%�B?\y?� Galileo "kqbSme/e�Py��.X�K.�B�8{p�_y���:/�Bo�iU�<m��q"R�bÆ&*��3
dR�T Galileoy?"-b+6�:L"�Bo�iU��q"R&gM"W�+~kq�
7.1 �0O [35]

(1) HJAd
Galileo y?WgM�_.M#�y?�b?yHJAd"0R�Æ�Bo;n�+WgM�"
b�Y�y?Æ)".g#�nFy�BRa��:�W�qdBzo+\��Bo0y?�+K� Galileo y?P|80�%_y
��l�/
7!{u_D�z
��<;�Jm *q
��"
ze|-�m 5��3%3_
�K-#��J�h�
(2) oX'<rSV!P zoqA,G�N.
�0R/koq\R� (o,) g���G�
�#w&�T�Xl8HzW�. )℄q�".MRa�$}�}�ÆK<>�/��:�� Canary���Æ{pSz��Bz+qRa� Galileo y?YB�B9b��<;o,�A,;n_���3W;q%�Q��}�ry?K��"
[�_9|e���%"oX'<�t�
(3) .M�,Ki�rSoq�.MH�,0RoX'<rSX!"�e�qdkboz.M�Æ��z
oq�.M"℄,�Boxo,
<;1�h&�qt[�e.
"��3^�y��kbgzA_m'Y[� Galileo y?�=�.MNrK<>�/Ra�%	AH�U~"�%-�"g�qW^ g^�.Mi�KrS4P���
(4) E^qi�
Galileo y?"[U�%{pK EGNOS #Gkq�i�q|�=KQ�"E^q"o,yo0�+>�W% (:k�G*�Sn) "	U9!���~qwV���3%v�	EYqE^q"{pmy�

7.2 �^�3|�� [36]

(1) iQp>
Galileo y?<;Pp>o,�"H*?\ (HGE| 1 m) �go,
b%�V��Cz��_p�9*��p>�9*\RH�3N"rBrSggiQrI�℄���Jq���l|p>�WH" Galileo /vqk%y?K�!�Tt���0:�4P9q.E_�kp>"\R�
(2) k�
��Xl�v�qH" Galileo ?\/vqbA,k�
��X�3%ze|pÆ.
ybM%Z�<;^<
�E�iSk��
 K*
 �g.S℄.rSiQ"gq��-�
�"=
T�iQqqKPbM"o�&�{*�
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(3) i~oMtX?K℄3�tH*X�oiU.w"o���0RV&49k�Mt
�iS<eZ�Æf.wM��.wMH�k"oQ
r8
�XGo��3:_"49iUq.� Galileoy?%#��?YwKGH*��5�F
" wheel X�����X��.
#wy?4P���_�E..
H.�q�y��K��X!�Tt��" Galileo YOqk��
k�t℄3
x[
��{" z1K (:n+���K'`) �3%ze|	EiSP℄3".
�
(4) ���By�U�X�S<eOzJI�E����E�jBbS��/Gf�Galileo y?"}�%-��U9e�~"ke-Kk,-�#e�S�B�-��Sn*"�+\R�	E�S"E�b��

7.3 �A�#x [37]

Galileo y?��?3 " 30 g_%%Vr -��H*��ke"?\#G�V�q-�1S��{p��:rB>{W.K6L'<F?�'<�W".
o_R���"2p�_%�B4P<>y?kgC�rSX!n*/k z'<�W"e
\R�9|�h
,h��:�o+z_%�By?" 'k�by
rS�V}Y"=W/�=Wg� 'kC�"�X��&�,
m�lz Galileo /vq"lkk�pn-��<K1y#w&VK{p��q Galileo y?"}xkkVpn7!{
/
�6LFk�X;G
k�z�.;o}xk�-�C�k"�q4�o|..{p�4P[B9`K Galileo /vq�
kgpn�W��gRzW�}xk�ÆK?\R�
7.4 �Y�%��l [38]�Sq�q"RX�HGKke-R�0*���JqqK#��4��=T*|)g�4P�s.E� Galileo y?�%t�z;nG:"�y��V-���1K (�^�WtK�X&1K) "[
�4-�!�z�"�W�

(1) "fo�Xl|���H)����X4�.KÆf�f'" Galileo /vqb-�_R"�X#w�1S��gq
 s|"e
�I0R�
"�� _;$�d�X��+:gM"0�zS�"#f� Galileo y?y��T�
<!k�W�rB_�4U~y?4P���_9P2O+:A,e
�X�
Galileo y?
kq��Xr,�> (:D/) �X�RMKYM":_�
(2) i�q��~1S�qXDRq�_)q�� Galileo /|qK_r��kH*i�3�q�G,2p�=
TkPR�. n_�-�~ (JH�8y��n�?�) X"q�lRA,�B?\�
(3) a��d.
KV�{p��)�q"f�"RX�z�"a��d.
KV��~wV_R��o�q"A&��~ ";s�A}k�&T�:_o� z3�jBD0Rz�.
�_6Li8K�q
�� Galileo y?gV8�a��d-��4��HG"\R#w�
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(4)  /�:/RaWZ /K:30R?
�X�_�^�+:��Je3NX�go�'<� Galileo y?"�;g��3��~"Lo�+K�o| Galileo y?"k-.
y?�k_�XKWZk�"\Ry�jB�y�	X-��n"�GK�4�ze|�J'<F?�

8 �$�Z80"$ Galileo 1�%�at{A$$fh6.� ��.n���S�)D.�g���B�?\WEoh6J�Y&K6j"RX"W�_Rg/�EbSd��x|J�KQg"Y&�h6^oVl8H GPS {�"q\CW� GPS "iA^Vh6��!V�"J��
KQg�
�� GPS ��|�E6;�;W"o�KS��h6 GPS q\M&oW��
)4�z7!-&*��b"
�Rq�X��E�d GPS "kq-�ke-KL+-&�℄Gb?yh66SJ�"RK6jmU%g\�S[�"�B?\"0R [42] �
Galileo y?~VSq"%�_%�B?\y?%�%�Lq-� _{p��Tx|"BY"/B%Æ�%\	9K9�[Dv	9℄��*�t_��e
�B?\"t_Æ�bI�Gb?y/�q\"0��X��"y?"kq-�ke-KL+-&=NGb!�%>�|govq"[U�%{p�FU{pK�Q{p&�x|l^m!h6M^"9�[	9#w�h6/�" Galileo �t/vqq\e
?\"HG4|��S�g�_YK#�

Galileoy?�h6S[��%g\"kq�"�X6. " Galileo/�#�_ry? CGNOS

(Chinese Geo-stationary Navigation Overlay System) �Vh6 ($}h6a7. ) Galileo q\-����v��ke�%"�B?\{p�Wz_R"+9ab�X6. " Galileo /�#�_ry?���|kH_Y"P GPS "%o/�#�_ry? EGNOS (European Geo-stationary Navigation Overlay System) [26,27,30] � Galileo /�_ry?"o.��o�P Galileoy?" 3�dRt_Æ (_%%Æt_�_%\_K9�[P
Galileo#G�B
["
�Dv [33]) A,V)_�xW�dr,�TX6M^" Galileo_%�tN",Xp#��}CW�t_Æ"t_/9H (mV/�_r	9#w) �,V<;�T����q\�q\/vq�?\7�XP3�t_ÆA,	9�_Æ�	Eq\ Galileo?\HG"Z"�X#���dRe.�=K_%���~gjo [28,31] �%dr, !"/�_r	9#w<;.�,��P.�=K_%��=K_%_ Galileo L1 t4V�C�%_r	9#w�~ Galileo �B9biY�q\,��q.�=K_%��_r	9#w"E�o�WgM�=K_%#G"e
��b����� ���:h6�j 1 G (JG 110.5◦)"��MkÆ8�X6ya7. �=
x|�T��� Rq"�Ct4� Galileo _%#GWQ�q\/vql0K�<#��k_E//v=K_%��"_r	9#w�+WgM�=K_%kYBr�"XX=K%Æ&�B9b (h6�j 1G&�g=K_%℄z3N"b�) [28,29] �3N3�=K_%RoVoo"
X�_% [22] �	X#�!q\"_%XXÆ�AWK-�! Galileo q\"?\HGKL+-�
8.1 CGNOS ��C*

CGNOS y?rV 3 Nr�.My?�o�y?Kq\, [28,30,32] �



� 1 � ?�''� Galileo z�z��Y7#lr 25�
8.1.1 �2=B?.My?xW�dr,�� 10 �on,zo" Galileo y?%6�tNK 2∼3 ��X,zo��dR��o��^BH*.!�;"on,H�oR Galileo y?"
t/vqK�f?G"�qt;�."G�tK/v Galileo _%"XX��C�\K�B9b&#w�,V<;�T<#N<%#w%N���dr,�dr,�T3�#w��}�P| Galileo _%"/B%Æt_	9�_%\_K9�[
�Dv	9��%3�	9H__r#G<;.�=K_%YBP Galileo q\��X,"~qo�X CGNOS -�" Galileo _r#G"L+-�9*-#w�_%>q\�%gq��X,RzH*".!�; (�I}) �oR�5/v GalileoK.�=K_%#G (XX#GK�B9b) _ym#_r#G"�t/vq�"G�T/v�"_r#wA,?\���W� ��"�X,?\t_i;�H (: 10 m) �"�|�2?
�^ (: 6 s) �dr,kK�k�K}�dr,"�Nr�~�$} Galileo _%"HJ3 �%\\_K9�[V)"��&�℄kx%� Galileo y?rvX!Lo�dr,?0[o�k"_r	9#G�k_Æ�%� Galileo y?rvX!"�~o.H�5! CGNOS dr,"�~�Xh6 �-
Galileo �TRxX!T�5! CGNOS �tN�g��h6%� Galileo y?rvX!Kh6 �- Galileo �TRxX!e
Ho.�5! CGNOS .My?"�~�
8.1.2 �;8B?

CGNOS o�y?x�gkq|X6_%�By?".�=K_%zo�.�=K_%"~qo� (1) iY.Mdr,[o" Galileo y?/�_r#G ($}%Æ	9�%\	9K9�[
�Dv	9#G) ����� Galileoq\� (2) YB=K_%rX"XX=K�B9b���ooX_%"~q�#�q\"XX#G�_%>q\e
?\"L+-Kke-��TZ��y�kd2%h6�j 1 G&=K_%zo CGNOS o�y?�3�g.�=K_%"#G℄b*E.��8�X6y�a7. �X�℄^kq|h6rd"_%�By?��By?"dr,krSYB_%"XX=K�B9b [28] �
8.1.3 �F7G

CGNOS ";nq\klz�t Galileo /vq�=

kWz/v.�=K_%iY"_r	9#w"b��q\, Galileo /vqX"<!k%>3�_r#wbe
.E/q|q\ /v�" Galileo �i�TH�,Ve
.7}q\,�;�x| CGNOS ".�=K_%kYBXX#GK�B9b�g� CGNOS /vqkb�5/v Galileo #GK.�=K_%#G�_%> CGNOS q\"e
?\HGÆ� 5 m �
8.2 CGNOS �+>:y*
L+-�kq-���bSK?\HGo CGNOS y?{_R"��K;�
8.2.1 ��/E [23]y?"L+-K;oKy?�Gbq|�B
�y?y
�q\Y}K�"b��y?K�
�W�V 2 s �{SGi; 6 s �y?"L+-k<;:�
a�e�� (1) dr,��
�on,",X�T
�P�TU�A,��Krv�,�GP�"�T� (2)�X,P_r	9#G"U�A,�JK{����dr,&��#wU�GE
�Y};Ngq"K�#w� (3) q\/vq<;rdL+-�Xg^A,U����{��e
_r Galileo ?
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�9�B�'������� 23 Z�\HG�y?"L+-Rxon,��X,Kdr,!=e��g�R�on,��X,Kdr,C�z���ke"�T<>N� CGNOS Rq.�=K_%iYdr,"_r#w�*E.7\!<>g/�=
 CGNOS q\k_	S�.�=K_%/v���"XX#G���	E!/vqrdL+-�I"b��
8.2.2 �:FE [32,34]P|W��B'"�Bq\ (:Bo�B4&) �y?k%>z 99.9% _H"
�-���B{p��x| Galileo %�x 30 g Galileo _%zo�"Gb%> 99.9% 
�^-�"�B?\℄Wz*�"HG�V��CGNOS qX6_%�By?"=K_%"XX#G�#�
Galileoy?�k4��4:=T��h6M^?q Galileo_%�B?\" GDOP (Geometric

Dilution of Precision) HV 4∼5 �<; 3 g=K_%#�V GDOP "Hk&� 2 �v�.	E!y?"kq-�
8.2.3 �93 [28]

CGNOS"HG#\|dr,-�"_r	9#w"HGy�	9#w">(�P|q\?\HGXF�"
#\|/vq"�Z�yKS/N�k"o��_�{K&�! CGNOSt_�ÆPX,X�"o��/vq�Z σre V 0.3∼1.5 m (1∼5 ns) �S/N�k σm V 0.5

m �_%%Æt_ σse V 0.4 m �_%\t_ σsc V 0.3∼1.5 m (1∼5 ns) �9�[Dvt_ σioV 0.5 m ��! σot V 0.5 m � CGNOS X�"wt_ σG k=V
σG = (σ2

re + σ
2
mu + σ

2
se + σ

2
sc + σ

2
io + σ

2
ot)

1/2 = 1.04 ∼ 2.32 m .' CGNOS "e
?\HG:= 9  k�� 9 CGNOS �sr��E�
m�t Galileo |B Galileo |B + [9a'�D|B (CAPS)���z 4∼5 ≈2X �z ≈ 10 ≈ 5k_b��-� CGNOSe
?\HG")���o&*/vq"�Z�yK	E Galileo%\	9X"
�=KHG�

8.2.4 �05DA16C><
CGNOS _r	9#w"� �4P/�_r Galileo ?\"HGWzbr_R"o��W�Æ��_%%Æ	9K9�[Dv	9#w":_0*d��kRq*d�"� �4�<e# 30 s �X_%%\	9�x|_%\J��tCB"o���	9#w"� �4k*v�kR�V 6∼10 s [28] �

8.3 �C���
CGNOS o Galileo y?�9�_Y"X6_%�B?\y?"zq4P0�"yr�qX6_%�B?\y?"^zpÆ ($}.MKo�pÆ) �z9.�=K_%iY Galileoy?"/�_r	9#G (%Æ	9�%\	9K9�[Dv	9#G) �_y3�=K_%"
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The Architecture of Galileo System and its Application in China

HAN Ling1,2, ZHU Wen-yao1

(1. Shanghai Astronomical Observatory, Chinese Academy of Sciences, 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 and augmenting the applications in

China in a myriad of gradations and in individual aspects.
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