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Saastamoinen (Hofmann-Wellenhof,2001 : 113-116)

ATip= (0.002277/c0s z) (P + ((1255/T) + 0.05)e - Btan 2)

AT
Z (Zenith angle of the satellite)
P
T (Kelvin)
e (Partial pressure of water vapor)
B
) 2.1
2.1
( ) B )
0.0 1.156
0.5 1.079
10 1.006
15 0.938
2.0 0.874
25 0.813
30 0.757
40 0.654

5.0 0.563
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JO =JP JO tN'a+ '5j0 (2.5)

JO Z0\(0 -0 JO
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AB i,k (34)
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®KBJ=jp KO + NKB+/5)0 (2.6)
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Hopfield Model Saastamoinen Model
Cycle Slip (Pre-processing)
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2.2
(Alfred Leick, 1994)
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moving  window (Standard Deviation)
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(Functional or Mathematical
(Stochastic  model)
matrix)

[(x)=11
fagx )= 12
D(*)=1
X /

(Expected quality of observations)
(Covariance marix)

C nxn
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(Weight
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(P)
P=C"1
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(Convergence)
X 1 X 1
X 2 X 2
X0
3

(Linearise function model)
(Linear algebra)

Taylor’s series expansion)
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(D)

(Correlation between observation)
(Inverse)
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(213)

(First  order



17

Ax =L+V (214)

A Design matrix x M
(Partial derivative)

faf2
ax 1 X1
df2 df2
dx 1 dx 1
a/2 52
L (Observation vector) x 1
)
{fix*))
-/,
L= [2-/27°) (2.16)
x (Parameter vector) mx 1
V (Residual vector) X1
4

(Normal equation)

(AtPA)x = AtPL (217)



X m x 1
(2.15) X
x = (AtPAY "AtPL (2.18)
X
XIs= x° +X (219)
Xk
(Iteration) X
3
Xk
(Convergence limit) X
X
5
(Estimate residual vector, V)
(Covariance matrix of residuals, CE) Unit variance
(Gl) |
V=Ax -L (2.20)
cy =p~'-A(AtPA)-'At (2.21)

Unit variance



(Expectation value) Unit variance

(Covariance matrix of parameters, Ck)

C. = (ArPA)-
2
Oy. 9xir Ox,x
2
=| %xx, %y Ox,x
Tx.x, Tk, Oy
parameters)

(2.7)

&iIt) =P Kt) +NXB

PIt) = P It)- P H0- P )+ P K0
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(Correlation between

(2.24)

(2.25)
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p = V(X' -X,)2+(Y] -y, )2+(2-2,)2=I(X,.y,,Z,) (2.26)

X.y1  Z1)
X iO,Y;O, Z,O

PO = U<h -x,002+0" =Y, )2+(21-2,¥ = 1(X,,¥,0,2,0) 2.20)

Xa' 1y11 Z
1oy
2, =2,0 + A2,
AX1 AY1, AZ,.
(X,.0,y 10, Z.,0)
(AX,. ,Ay,., AZ,.)
f(X1y.5z,) [ (X,0+AX,,y0+Ay,.Z,0+AZ.)

[ (X,y,.2,.) = (X.0+AX,.y.0+Ay,z.0+AZ)
f(XD0,Y,0,Z,0)+y ( ,0.2,.) " (2.29)

1y ("0y,Z,0) la/(A0,y,0,2,0)* +
ay,O az,.,o
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AX'. AY1, AZ.
(Partial derivative) (2.27)
df{Xi0,¥10,Z ,@_ *I'*D
aX,O Po
V(x10r,0,21L) _
0YD Po
¥ (X10,v10,2 1) 1) -4
aZ,O Po
(2.27) (2.30) (2.29)
p = r,-7"'-*" AZ, (2.31)
Po Po Po
(2.31) AXn AY1,
AZ,
(2.25) P Y
(2.31)
(2.25)
z -1 B
¥z - M- ax - A ay, AZ,
g g PRO PRO ! P BD
PBO+Xxj ~x* "AB +-— Yb0-AYL1 +2Z] ~1» AZ, (2.32)
P bo P bo Pbo
o AXAS -Y'AOAYa+ Zk-2 Rpz
P ao pK)
tbu-xjRxMay, ~JmaYl ~740
P ao Pao P ao

(2.32) (2.24)
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2.3

®AB. . (.,u0+rs0 tPa~Pa) . (aXB"B +aYB"¥B+ aZB"Z., + NMB(234)

4
123 4 1 (epoch)
Design matrix (A), (L) (X)
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(2.33)
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ral 0 az2 X 00
< azl 0 x 0 (2%)

hax@ a® azl 00 X

®'ab + — (~Pbo + Pbo + Pa - P a)

(2.3)

L: Am+'/\(.Pbo+Pbo+Pa-Pa)

"® "ab + -M(~Pbo + Pbo + pPa - pl)j

AYb
A7 (237)
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