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Abstract 1In order to solve the problem that the InSAR atmospheric correction is limited by the number of SAR
image and weather conditions, a new tropospheric delay estimation method is proposed, which is based on the ter-
rain and meteorological elements. The zenith tropospheric delay model is constructed and the zenith tropospheric
delay is estimated by taking the GPS network in Beijing as an example. The result shows that the precision of the
model is similar to the GPS tropospheric delay, which is amounted to mm, and can meet the requirements of InSAR
atmospheric correction.
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Tab.1 Elevation of GPS stations in Beijing

3 #4 T34 (m) 35t 7 W45 (m)
BJFS 46.6 PING 28.1
DAXN 37.6 THKO 331.6
SHIJ 65.6 MYUN 71.8
CHPN 76.2 YANQ 487.9
CHAO 35.3 ZHAI 440.3
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Fig. 1  Prediction frame of atmospheric delay
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Tab.2 Comparison of ZTD between the prediction values
and GPS( unit:cm)
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B_]FS T&M GPS
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ZTDan-ZTD s -0.11  0.29  0.47
DAXN T&M GPS
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Fig.2 Comparison of ZTD in each station



%53 1] X FEHEAT BT HOE AR BER A GPS X2 L IR fEL Al A5 63

BRI GPS AR ZAER 9% SR T 1 em,
5 &g

ARIAELE G WL IR EE R I LR LA T %)
R SE AR A AR, i -5 P B R AT g 3
TIEIERAEE  GPS X i JZ= S IR AH FUEL, 25345 e A
RN Z IS AG AT , AL SRS B R
7 mm G, FEAT] LA 2 InSAR RAIE A ZER

2 % X #

1 Ding X L, et al. Atmospheric effects on InSAR measurements
and their mitigation[ J]. Sensors 2008, 8.5 426 —5 448.

2 RIS, AF. BE T GPS B InSAR IR/ SE IR AL IE J7 B 5T
L] R & 5 Bk 5 /35,2012, (1) 1 141 - 144, (Ju
Chengyu, et al. Study on method based on GPS for correcting
InSAR atmospheric delay[ J]. Journal of Geodesy and Geo-
dynamics,2012,(1) ;141 - 144)

3 EH KL, k. BT BP 2R 9 4% 1 0 )2 SE R T

ST LT ] KM &5 Bk 5l Jg 25,2011, (3) - 134 -
137. (Wang Yong, Zhang Lihui and Yang Jing. Prediction
of zenith tropospheric delay based on BP neural network[ J].
Journal of Geodesy and Geodynamics,2011,(3) ;134 —137)
JA4E, B, BEL. GPS X2 MR M E R K
H InSAR 3 FIBF5T[J]. 258 4z, 2009, (11) :1 - 3.
(Zhou Jinguo, Cui Shuzhen and Peng Junhuan. Tropospheric
delay correction model and its application to InNSAR[ J]. Bul-
letin of Surveying and Mapping,2009,(11):1 -3)

TREE, 45 InSAR RAR2EMUE i 23 G E T 52 T
BT 515 B2k, 2008, ( 4) 911 — 915. (Xu Jia,et al.
Spatial in terpolation methods for correcting atmospheric
effects using interferometric SAR[ J]. Journal of Electronics
& Information Technology, 2008, ( 4) :911 -915)

F & LT RR ML Y GPS X i J2 48 3R 4 (5 Jr = 0F
FELT ] R M 5 3 5K 5) g 24,2010, (3) - 132 - 136.
(Wang Yong,et al. Study on zenith tropospheric delay inter-
polation nethods for different terrain[ J]. Journal of Geodesy
and Geodynamics,2010,(3) ;132 —136)

(L3555 1)

LT RO, 5K AT HE , SR, T A R A fie /s — 3¢
TR GPS ARl [T]. R & 5 ek sh )
##,2011,(5) :88 —=91. (Zhao Hui, Zhang Shubi
and Zhang Qiuzhao. GPS height fitting of weigh-
ted total least — squares adjustment [ J]. Journal
of Geodesy and Geodynamics, 2011, (5): 88 -
91)

12 RN, 25 g, SR BN U0 TE GPS
PGB LT ], W Rk (B AR
BR) ,2011,39(3) :323 - 326. ( Yue Dongjie, Li
Lirui and Guo Peishan. Application of principal
component analysis in GPS height fitting [ J].
Journal of Hohai University ( Natural Sciences ),
2011, 39(3): 323 -326)

13 5KAKIH, %5, 35T Bayesian 1E 0| fk BP #1245 0 4%
(9 GPS e[ J]. R & 5 k) Jy 27,
2009, (3) .84 - 87. (Zhang Qiuzhao, et al. GPS
height conversion based on bayesian regularization
BP artificial neural network[ J]. Journal of Geod-
esy and Geodynamics, 2009, (3) . 84 —87)

14 F5RM, 55 BT BP MM 48 5k GPS /KifE
AR [T ] DU AR (R BB 2R
2009,34(10) :1 190 -1 194. ( Wang Shuwei, et
al. Conversion of GPS height based on BP ANNS
[J]. Geomatics and Information Science of Wu-
han University, 2009, 34(10): 1 190 -1 194)

15 RUAKR, 4l FEThrE i BP phz k2

16

17

18

19

20

[ GPS e[ 1. R 5 eksh 1127,
2010, (1) :123 - 125. (Zhu Weidong and Li Qua-
nhai. Conversion of GPS height based on stand-
ardization momentum BP neural network [ J].
Journal of Geodesy and Geodynamics, 2010, 30
(1): 123 -125)

AR TH, 54 B JE TP L5 A BP pfi 22 [0 2%
AR GPS e[ ] Rl & 5 b ek
3 112%,2010,(6) :91 — 94. ( Hou Dongyang and
Zhang Shubi. GPS height conversion based on
combination methods of surface fitting and BP
neural network[ J]. Journal of Geodesy and Geo-
dynamics, 2010,(6): 91 -94)

RREAfEE. i GPS mRR R B L M &M
Ik MR 2R 740, 2007 ,24 (4)
244 -246. (Wu Liangcai and Wei Zhiming. Con-
version of height by genetic neural network meth-
od[J]. Journal of Zhengzhou Institute of Survey-
ing and Mapping, 2007, 24(8) ; 244 —246)
Golub H G and van Loan F C. An analysis of the
total Least — squares problem[ J]. SIAM JNumer
Anal. , 1980, 17 883 —893.

Markovsky I, et al. The element — wise weighted
total least — squares problem [ J]. Comput Stat
Data Anal. , 2006,50; 181 —209.

Schaffrin B and Wieser A. On Weighted total
least — squares adjustment for linear regression

[J]. T Geodesy. , 2008 ,82. 415 —421.



