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GEOM ETRIC ANALY SISOF SINGLE SAR REMOTE
SENSING M AGE POSITIONING

X NG Shuai, XU Qing, HE Yu, LAN Chao-Zhen
( Institute of Surveying and M gpping, Infomation Engineering University, Zhengznou 450052, China)

Abstract: The iterative positioningmethod ( IPM) based on digital elevation model (DBEM) isan importantway in object
positioning or mgp revision with single ranote sensing image The geametry principle of synthetic gperture radar (AR) -
IV has not been clear © far In this study, the iterative calculation processof SAR-IPM was analyzed by using geometry
theory based on distant projection of SAR image Two known variables, slope obliquity and incidence angle of initial posi-
tion, were chosen o derive the gpproximate convergence criterion and the convergence peed function It isfound that slope
obliquity and incidence angle are leading factors for the convergence and convergence peed of SAR-IRM. Experiment re-
altswith smulated data and real data have proved that the gpproximate convergence criterion is accurate and reaonable,
and the convergence eed function is correct The resultwill help o analyze the geametry relation betveen the SAR image
point and the correponding ground point
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IRV ) . [5 7]
( ) ,
’ y &R
* 1 y %R |FM
(digital elevation model, DBM ) ' e
(23] : : AR :
141 AR ,
DEM AR IRV ,
(iterative positioning method, ' ' AR
:2008 - 12 - 21, :2009 - 06 - 18 Received date: 2008 - 12 - 21, revised date: 2009 - 06 - 18
: (40771142) , 1: 50000 “ "
, , (Y0801).

(1979-), , , , , , Email: xing972403@163 can



462

28

P
[\ 5
\ -
| A:aBEir""
An -~ Zy
D4,
% Z
BI‘L.:A: y
S U - T
(a) (b)

Bl 1 SAR R IPM AU B AR EE (EMHESR) (a)
WSAE B (b) ZiEs

Fig.1 Sketch map of iterative procedure of SAR-IPM on pla-
nar surface ( profile of a fore-viewed slope) (a) convergence
(b) divergence
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Fig.2 Sketch map of iterative procedure of SAR-IPM on pla-
nar surface( profile of a back-viewed slope) (a)the elevation
value of point A, is higher than point O (b)the elevation value

of point A, is lower than point O
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Fig.4 Sketch map of iterative procedure of SAR-IPM on gen-

eral surface (a) profile of a fore-viewed slope (b) profile of a

back-viewed slope

1500 m
1250m
1000 m

750 m| |

50m:

250 m

/5 ¥3:H DEM
Fig.5 Real DEM

4(a) (b) ,

O
B0 a,,

:B,O a,,B,0 0a,,

n-2

AniAy = d (G @) (15 g, 1)

(n=234 ) . (9)
(9) , a, tgt
t@ <1! nLrDAn-lAn =0 )
AR IV a,
ai +B [OvT[ /2]1 ai 3
. (Xi
: (8)
2
21
[7] DEV
AR
DBV , 1
1 L)

DEM 1 0%,

(b)

Bl 6 SAR 18 IPM B9 PRitB45 R (a) IPM MG IR
DEM (b) U

Fig.9 Practical results of SAR-IPM (a) DEM calculated by
SAR-IPM (b)iteration number map
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Fig. 11  Theoretical analysis results of SAR-IPM (a) a map
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Table1 Statics of various types of pixels n practical and
theoretical results of IPM ( smulated DBV )
DBV

45422 242572 3657
(12 8%) (68 3%) (1 0%)

87390 200604 45625
(24 6%) (56 5%) (12 8%)

61809
(17 4%)

355209 5406
(100%) (1 5%)

6 (b) : , :

2 I (
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Statistical results of various types of pixels in
practical and theoretical reaults of IRV ( real
DEM)

DAM

Table 2

127304
(7. 1%)
12079
(Q 7%)

1631036 119558
(91 4%) (6 7%)
1746261 4333

(97. 8%) (Q 2%)

11716
(0 6%)

1786215
(100%)

16159
(0 9%)

6(b) ’ ' !
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