11
(Global
Positioning  System,GPS)
2 (single point positioning or absolute
positioning) (differential positioning or relative positioning)

(DGPS)

| (Baseline length)

International GPS  Service (IGS)
(precise satellite orbit)
(precise satellite clock correction)

(Precise Point Positioning  ppp)

PPP
2 (Dual-
frequency,LI L2) (Single-frequency, L)
2



Satirapod and Homniam (2006)

2
IGS 9% . Beran
et. al. (2003)
1.
3
2
12
121
(Single point
positioning)
2
(Pseudorange measurement) (Carrier phase measurement)
1211 (Pseudorange measurement)

PRN (Pseudo Random  Noise)



P(Li)=P+c(dt- dT)+ dob+d00p+d,ol +E (1)

P(Li) L ()

dt ()
dT ()
dab ()

d 10 Li

1212 1 (Carrier phase measurement)
fo
(Integer cycle part)
(Fractional part)

Ambiguity

0(1)) = p +cfdt- dT) + dob+ AD- dom + Ai-Ni+8  (2)



dab
d*p

dion/Li 0

Xi
Ni Ambiguity

1.2.2
Positioning, PPP)

lonosphere-Free  Combination (L3)
LI L2 (Rizos, 1997; Leick, 1995)

1221

Li(

Li( )
()
()
()
)
()
()
Li( )
()

(Precise Point

(2) d iolV/

(Satellite orbit error)

Li



IGS

«*y, N

International GPS Service (IGS)

broadcast ephemeris
11
Broadcast ephemeris ~260 cm.
Predicted (Ultra rapid) ~25 cm.
Rapid 5 cm.
Final <5cm.
30
30
1222

« | A
11
)
IGS (1GS, 2006)
[
Real time - daily
Real time  twice daily 15 min
17 hours Daily 15 min
~13 days Weekly 15 min
Final Orbit Sp3
15
15
(2547)

(Satellite clock error)



IGS
1223

1224
(lonospheric delay)

6 4 8

Refractive index
8

(Receiver clock error)

50-1000

(ionization)

Refractive index ( )
Refractive index 2

4 Refractive index
1 9



(1) (2) Refractive
index Jekeli (2001)

lonosphere-free  code and phase

( 1) ( 2)
2 (Witchayangkoon, 2000)
ep(L1)=Z H+5E) 9
Gp(Ll) lonosphere-free code and phase ()
P(L1) LL( )
0(11) LL( )
1.2.2.5
2
90 %
10 %
2-3 0
20 - 30
t 1% (
2538)

(Hofmann-Wellenhof et al, 2001)

Ao = J -Ds )



NP = 106( -) (5)

Alp = 10-6fNTPds (6)
Hopfield (1969)
NTgp= Njrp+N T (7)
AMufl (8)
Ar:|0-j[NTpds 9)
ATrap Trop y " Trop
A ¢
= 107N ;mRis+ IO AN~ds (10)
4810e
N"=77.6-T NIp =77.6 B
A
—
T gavy
e ( )
Saastamoinen ~ Mapping function  Neil Witchayangkoon (2000)
13
131
1.3.2.

GARMIN



14

1.5

Rinex,

133.
1.34.

141

142

143

144

145

15.1
152

1GS

, 10

cke

SP3

, 10

30

, 15 30

(Precise Point Positioning)!

IGS

RINEX



1.6

15.3
Matlab
154

1.5.5
1.5.6
157

16.1
16.2

163

Cu03
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