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Abstract

SAR imagery can overcome the limitations of electro-optical sensor imagery and provide us information

which plays a supplementary role. But it is necessary to remove a variety of geometric errors in SAR imagery.

An accurate geometric correction of SAR imagery is not easy task to achieve, though some techniques and

theories are introduced. We also have difficulties such as transformation problem between ‘International
ellipsoid in Radarsat system and ‘Bessel  ellipsoid. Two widely used correction method, one is made by
simulated image, and the other by collinearity equation, usually use DEM. In this study, the merits and

demerits of geocoding methods respectively and the effective method for Korean terrain were found.
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Figure 1. Slant range image of the study area

Table 1. Characteristics of Radarsat SAR data

2 He
SAMPLE_TYPE COMPLEX_INTEGER
LINES, SAMPLES 19564, 7044
PRODUCT_REFERENCE SINGLE LOOK COMPLEX
SCENE_ORIENTATION 350.8409424
SCENE_CENTER_LAT 36.301023( 36° 18°03.68")
SCENE_CENTER_LON 127.228212( 127° 13'41.56")
8}4 707 (PIXEL, LINE) 11.5957451,8.1170216
Num. of Looks 1
&) 2} 1= (range, azimuth) 15.0m, 9.0m
QAL 27.719 degrees
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Table 2. Number of points used for geometric correction in DEM data
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Figure 2. Flow chart of geometric correction process for collinearity conditions
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Figure 3. Flow chart of geometric correction process using simulation image
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Table 3. The coordinates and errors of GCP and check points

. 494 & HE Residual

WS Error

X Y X Y X Y
2 | 691375 487625 | 324907671  4038522.523 0.19 047 0.51
4 | 448375 1288875 | 321649721  4033897.344 -0.14 0.34 037
5 | 1063.620 1817483 | 331865651 4032600953 040 047 0.62
10 | 914937 802.562 | 328734.545 4037440475 0.22 0.56 0.61
71ZH | 14 | 1446507 1619703 | 337851976  4034463.981 0.05 0.04 0.06
16 | 978942 1837.992 | 330511744 - 4032309.008 0.55 0.04 0.55
18 | 927851 2795820 | 330392933 | 4027370.130 0.09 026 0.27
19| 432125 2364375 | 322202162 | 4028458.236 0.06 022 022

RMS Error 0.54 0.71
1 | 1033.897 1122036 | 330828632 | 4036065.326 3.00 -1.09 3.19
3 881.687 961.562 | 328267.102 | 4036513.045 345 -5.30 6.32
6 | 1134713 951.897 | 332273925 | 4037155.403 591 2.09 6.27
7| 46955 1146696 | 321920351 | 4034663.198 2.76 0.97 292
21 | 33728 1510341 | 320034559 | 4032566.772 0.60 7.96 798
Ang O | 653962 141956 | 324039.101 | 4040106.029 1.10 -18.83 18.87
11| 719535 812.12 325590953 | 4036972.982 0.84 173 778
12 | 1207.040 1169484 | 333559304 | 4036254460 7.60 8.13 11.13
13 | 1080.562 2786.687 | 332754729 | 4027766.505 3.60 6.73 763
15 | 1208.875 351.875 | 332923212 | 4040481.859 11.27 13.18 17.35
17| 979.505 2597.91 331094.806 | 4028490.014 142 262 297
20 | 487.847 1857773 | 322671693 | 4031109.933 236 -0.89 252

Figure 4. Scatterplot of ground control points and check points
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7} olE ATk 2o 94T 9949 APHL o83 By T2 A g AHSElth B
4= ARALS ZAZ 23 A Z¥0) BYFS 0 LAk Ao, Rt A4

ZAEE D3l AL okt

Table 4. Tiepoints of the simulation image and original image

_ QA R o] Residual
W3 Error
X Y X Y z X Y

2 1033.875 1122.625 1047.375 1384.875 35 027 0.11 0.29

4 563.625 218875 652.625 54.125 10 0.26 023 0.34

9 838.875 3007.375 927.851 2795.820 64 029 021 0.36

7 169.500 | 2434.500 432.823 2363.000 10 -0.30 -0.23 0.37

3 241.875 1372.625 447.562 1291437 55 0.54 043 0.69

6 1074.187 2087.562 1063.620 1817.480 100 -0.59 041 0.72

8 890.625 1022.625 918.597 803.559 17 0.56 0.55 0.78

5 596.812 643.187 691.875 485.875 20 -1.03 -0.89 1.36

RMS Error 1.08 0.90

1 252375 | 1935.375 477.625 1845.375 15 -0.03 -11.60 11.60
3) FAXAA %

FAZANE A7) 98 ANEH] s, 1 9o HEARE AYAAFAARE ©)
£ A9123% 349 s B, FUZANAN A R £FA YA IE00) Besd
EFOA AolA e AR S Fach ARG H thFA DEME o83t UTM $922 7|3tE
Ae s@T) E 55 A7I1FEH 2AEE e
4) 2 =

ARNERE BAZ ARANE PoHE P olge] ANAE AY7IEH AA) 247}
A& ANG B 93 24 DEslck sz, il Flol Fire Modes) 34€ A1)
}\

8} Standard Mode, Scansar Mode 591 B4IAE 71E3E B&s1A ARt s o=
o A7 EATE ©]43817] sl Gl A4 FEet ol A= dASHE Fine Moded] A
AR G4e T BAshs Zlo] Bt BA FRES ok AR dAske A8 o
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Table 5. Ground control points for collinearity conditions

. q AA T A o) Residual RMS
X Y X Y Z X Y

8 2432.12 7264.37 322202.16 | 4028458.23 10.0 0.24 0.06 0.25
1 2691.06 5386.93 324907.67 | 4038522.52 200 0.06 0.32 0.33
9 2487.84 6757.77 322671.69 | 4031109.93 10.0 0.35 0.27 044
7 2927.85 7695.82 330392.93 | 4027370.13 46.0 0.40 -0.32 0.51
2 244696 6191.90 321649.72 | 4033897.34 55.0 044 047 0.64
3 3064.06 672093 331865.65 | 4032600.95 100.0 0.11 0.72 0.73
10 | 2979.50 749791 331094.80 | 4028490.01 67.0 -091 0.73 1.16
13 | 2881.18 5861.68 328267.10 | 4036513.04 10.0 -042 -1.64 1.69
12 | 3033.89 6022.03 330828.63 1 4036065.32 270 0.00 1.73 1.73
RMS Error 044 0.95 1.05

11 | 2469.55 6046.69 321920.35 | 4034663.19 40.0 -2.38 -2.38 336
4 2914.18 5695.93 328734.54 | 4037440.47 10.2 -3.75 -2.39 444
5 3446.50 6519.70 33785197 | 4034463.98 150 -1.17 5.60 572
6 2978.94 6737.99 330511.74 | 4032309.00 0.0 443 4.79 6.53
RMS Error 3.68 4.68 5.96
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(c1) Around the Lake

, (b1,

(al)

(c2) Around the River

i

02

(a2),

mountain, field

(c3) River,

» (03),

(a3)

(ad), (b4), (4) Mountain

Figure 5. Overlaying the rectified image with digital map (a) Simple Transformation using GCP (b) Use of

simulation image (c) Use of Collinearity condition
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(d) 40m contour (e) 80m contour

Figure 6. Overlaying the digital map with geometric corrected image
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