36 5 Vol.36 No.5
2008 9 Journal of Hohai University Natural Sciences Sep. 2008

DOI 10.3876/j.issn.1000-1980.2008 .05 . 024

1. 210098 2. 650051

GPS

IGS  GPS
GAMIT

mm GPS

GPS
TV698.11 P228.4 A 1000-1980 2008 05-0693-04

20 90 GPS 10°km 10-8~10"°
cm mm GPS
' GPS

GPS
34

Xy =Xp-1.

{Lk = AX; + &,
Xk = Qka—l + FCO;[,I
@y _ Ak Qk F——
|:|E &, = 0
EE W, = 0
EEOV & & = Pk8kj 2

ECOV (O w] = Qkﬁkj
Cov @, & =0

&

P, O,
0. X,

Oy Kronecker k=j 1 ks#j

2008-05-18

ES-SBSM- 06 -01
1962— GPS



694 36
{E X, = Xoo
VHI' X() = COO
1 ~ 3
Ky o1 = @1 X0,
Eck po1 = @ p1Cy k_1q)T + FQk—lFT
BXk o= Xp o+ e Ly - AX
UCy = Cp o1 = JAKC, 1
Ji Ji = Cp 1AL P+ ACy AT !
2
GAMIT’ GPS 2
2 ITRF 2 ITRF
GAMIT
quasi-observations
1
Eljﬁl%:n k 0 0 E
w1 O Dl 0 0 Atk+1 k 0 0 Dka O [ 0
O O 0 0O 1
Dyk+l O %) 1 0 0 Alk” k 0 EDyk 0 B 0 EAt%+l 0 g
G B o1 0 0 Ay, 02 O
0" 0= Qg PO Oy B 0 0 Las,, ,,H%
OVxaO O 0 0 1 0 0 [OVx:0 0 2 0
O O |:||:| O A 0
Vyia Eb 0 0 0 1 0 Vyeg O Blgyr s O
5°""'H 58 o 0
vz, 0 b oo o0 0 1 Uz, O g 0 Atyyy 4 g
0o 0 Aty U
vk a Vo Wy Vg '—— AV 2 2,
1
ka+l |:|
By O
k+1
DO gl 0 0 0 0 0gg A
k+1
Ly = DMHE: g) 1 000 O%EV g+ A
Xk+
2D oo 1 0 0 oy ™!
Vyk+la
DVZk+1|:|
Ak+1
6 7
3
3.1
1GS Frp @ GPS d

O http //lox. ucsd. edu.



5 GPS 695

0 GAMIT .
BJFS LHAS SHAO URUM
WUHN GUAM IISC  IRKT 8  1GS 1997 ~ 2004 16  GPS
GAMIT 0.003m 0.003m 0.01m.
0 ITRF2000
16 q Nrms 0.4 GAMIT
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1 Nrms 2 IRKT
Table 1 Nrms of single-day baseline solutions Table 2 Estimates of floating velocity at IRKT station
Nrms X/ mm a”! Y/ mm a”! Z/ mm a”!
001 0.19 1 -28.44 -5.03 -2.70
1997
182 0.23 2 -23.33 3.81 -6.45
001 0.21 3 -25.04 0.35 -4.70
1998
183 0.27 4 -28.77 1.05 -9.11
001 0.20 5 -23.89 -0.42 -2.71
1999
181 0.22 6 -31.31 -8.49 -2.12
001 0.25 7 -22.35 4.49 -6.15
2000
182 0.32 8 -23.93 2.79 -6.02
001 0.24 9 -19.53 4.37 -3.20
2001
182 0.28 10 -31.61 -3.29 -7.63
001 0.22 11 -26.63 -3.19 -2.74
2002
182 0.25 12 -19.82 9.38 -8.50
002 0.28 13 -31.52 -8.96 -1.85
2003
182 0.27 14 -25.94 0.82 -6.06
001 0.27 15 -21.77 3.72 -4.79
2004
182 0.31 -25.59 0.09 -4.9
IGS IRKT 1997.0 X=-25.6mm/a Y=0.5mm/a Z= -5.4mm/a.
IRKT IGS
1 mm/a
4
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Floating velocity calculation in GPS crustal deformation monitoring

LAN Xiao-qi' GE Heng-nian’
1. College of Civil Engineering Hohai University ~Nanjing 210098  China
2. Kunming Investigation —Design and Research Institute Kunming 650051  China

Abstract Based on the dynamic Kalman Filter theory and the characteristics of data processing of GPS crustal
deformation monitoring a calculation model of floating velocity with a dynamic Kalman Filter was established. At first

the highly precise coordinates were calculated using many periods of data from some IGS stations and GAMIT software .
Then the obtained coordinates were considered as quasi-observations and the velocities were considered as unknown
variations and were computed with a Kalman Filter. A comparison of calculated and measured data shows that the
presented model has a precision of several millimeters. So the model can be used for floating velocity estimation in GPS

crustal deformation monitoring.
Key words GPS crustal deformation Kalman Filter floating velocity
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