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1.GPS A<

o Space-based radio-positioning and time transfer system
O Provide accurate position, veiocity, and time (PVT) information
« uniimited number of suitably equipped ground, sea, air and space users
0 by the U.S Department of Defense (DoD)
o Comprises major syst gments

— Space, Controf and User

2. GPS System
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11 User Segment {(<-2131) 3. GPS Signal (cont’)
. ists of i pecifically designed to receive, decode, and ol S 1]
process the GPS satellite signals
1176.45 MHz 1227.6 MMz 1575.42 MHz
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o Carrier
* L1 - 1.5T542GHz, CfA code, P(Y) code, Navigation Message 11 Navigation Message (cont’)
* L2 :1.2276GHz, only P(Y)-Code * Superimposed on both the P(Y) code and CIA-code
L3 CARRIER 188,42 M2 CHEANA 2EA, WASAO 2 A WAy, A3 S SA IR
'-") LTSIGNAL
*25frame© 2 T4(1,500bit)

LA LoD LM
iR ) T —

NAVSISTEM DA1A SO

®\ B 1 frame =5 sub frame
P CODE 18.23 Milz {300bit)
12 CARRIER 12276 Mz

= L2SIGNAL 1 5Ub frame = 10 word

EnDnnnDonDD,

n PRN (Pseudo-Random Noise)

W
Code frewsm.yi Chip rate pesiod Application
CiA Moderate Accur: 1 word = 30bits
. ] IR Be Accuracy wo Qmm THTILLT
P About High Accuracy
8]
(ectse) —l 2 ! 10.23Mbps 1 week T
8 9

4. GPS #/2/{cont)

o GPS Receiver Operation
* In order for the GPS receiver to calculate a PVT solution

* PVT Caiculation

@ User setmatches the CIA- code : 22 20 CA3H0F AI2IXE pAt

' [ A N O I V2 |
Sdeﬂlcll-cm:

User Cib-code |37
AT

AT :correlation 0L RS0 QM

@ Strips off the Data. HOW gives Address of P-code match 3 AT, R=CaT,
Time B, < C.AT,

N).ngmon Moowat 14 (o0 signals AT, R, = CAT,
Message | woid . ' . DA,
. — SaeMe o vl Transmitted Re=CAT,
i TR G et el by satelie B
: (C=Spocd of Light)

AT 4 o,
P-tode Auto-comelation ]

© TLM : Telemetry
© HOW : Hand Over Word 10 1"




® User set performs the NAV Solution for position

Pseudo Range Position Equations

Rl =CAI; (Xl‘Ux)z*’(}"l_Uy)z*(Z]_Uz)z=(R1_Cs)2
Ry =CAT; H U+ (5 -0p) + (2, -Up) = (R, )
R,=CAT, (3= Ug) + (5= Uy) 4 (2 - Up) = (- Cp)’
R, =CAT, Ky -UpP + 0 -Up)+ (Z,-Up) = (B~ Cy)

R = Pseudo Range (1=12,34)
X,Y,Z;= stmtmn(l:l)}ﬁ)
Uy, Uy, U, = User Position
C,=User Clock Bias # Clock Bias
Satellite clock bias : 300km{1 ms)
Receiver clock bias : 10m~toom
I SR MR OE)

5. GPS Time

0 UTC (Universal Time Coordinated)
* provide the capability for time sy ization of users

0 GPS Time
* satellite clock{¥ At ALH)2 GPS A & &2
* cesium clock : long-term 1 rubidium clock : short-term performance
90 N2 210 A clock® ojb} >UTCSL 2/0] XS

D GPSTime ® UTC{USNO) 2 V1 &

lype =ty = Ay
Aty = At + A+ A

A + Leap seconds
2 (GPS Time®t UTCZ 0N Y
4yand 4 :]u:wnnmageu o8t

USNO : United States Naval Observatory(0| 324 20))
-HMA EE NS fRE 7Y

6. GPS Services

0 Standard Positioning Service {SPS)
—»all GPS users
L1 camier ALS : H 25 N Yo #2
T2 Al @A : 160m

o Precise Positioning Service (PPS)

—only to d users, mititary purp

LIL2 carrier AL : D25 A& 2
SPS S0 J&(+B AN 2t : % 18m)

0 SA {Selective Availabiiity)

<O ZYHOA SAtE Do BSHE AL, HY AN BR)E AY UY
*SARE 5 U= YT SAAANPUA A BE2 AL H

+SAR B3 QU ARKLE 1K 3B A WS 5% B () 100m
UA o2 3N YE

+200041 53 12! 0|20l HH o= A7 AWM GPS HHTI
MRS FaEE A UaY
" DAS (Anti-Spoofing)

* P{Y) code & 255 50 FAAKC 0188 WA
*DOPSEE 38 ®ils

7. GPS 2il{(cont’)
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Selective |- 20009 5§ 12, O WES BN AAE 00

Availablity |, gof O1¥ J1% 2 @Rt

o DOP (Dilution of Precision)

#SA B 0% Q&
# 825 : 50-1000km
S5 : 50km A ®

+ Y WX nEHCE 00|
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DDOP R vi=DOPT

+ GDOP (Geometric DOP) LZELEE B
+ PDOP (Positional DOP}
+ HDOP (Horizontal DOP)

+ VOOP {Vertical DOP)
- TDOP (Time DOP)




8.GPS 8

o 8 & {Navigation) 20}

o £X(Surveying) 20t

o &2 A2 3 (Precise Timing) 20}

0 MM 273 ( Attitude Determination) S0}
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+DGPS center : 12 (A 2HY 23 A%f)
+DGPS Site : 274 =

o SE U9 2200 200km 01 LAY AL

o

Message type : type 3,5,6,7,8,16
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3. DGPS System

2 A I

RTCM {Radio Technical Commission for Maritime Services) SC-104
RTCA {Radio Technical Commission for Aviation Services) Standard

o0 DATA Link
* NATHE 018 : 30-3000KHz, N?E““’HM’W} Elég Ab
—» &2 coverage ZU 2 I IR0 ¥F 30 223

+ RTCMSC-104 41

- GlolEl EMFZU ot o) 2 Y A AE U DGPS 84, DGPS + ], DGPS
A28 7Y 0t J4A RASDGPS I & |2 Bvte] A5t 48




4. DGPS &J1|

oDePS el F#c
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5. DGPS U 714

0 J|E=2 (Reference Station)
FH IS BE A4 oA N2 BFX S& A3 SARY HE

0 Y 22| 4(Control Center)
JIER, SURMSK Station), 2M39 2 YUHBHZ AN D SA

0 Z M3 {Coverage Monitor Station)
DGPS &% A& JIEX & HolY 39 NAKE BY AFLNHG

o EAY (Communication Network)
JAFED, SR ZAR B2 B8 A8 BUY NABORPSINIE BN

AR PR (FFIAFI INANF)
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IDF (imermediate distribution frame)
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6. DGPS Coverage
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< VLBI : Very long baseline interferometer
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