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Target Positioning in Remote Area Using Strip Sensor Modeling
of SPOT Imagery
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Man-Jo Kim Chi-Jung Hwang

Abstract

In this paper, a strip modeling method is developed for the acquisition of target positions in remote area and
validated using the imagery of SPOT satellite. This method utilizes the parameters given in header files and

constructs a camera model without ground control points. In most cases, the root mean squared error of check

points is less than pixel size with one ground control point.

The model error of reference image is evaluated using ground control points and used to remove the model

error of target images acquired along the same satellite orbit, which enables one to calculate target positions in

remote area where no ground control points are available.

Keywords : Strip Modeling, Ground Control Point, Ephemeris Data, RMSE, Space Intersection

1. M B

g, AR 4gew ATEE 949

ofell A &8g-38}7] flsir= ax=e] A ]

SPOT, TKONOS, Quickbird 5 Thgt 25l 914 F83 A=) Ane A7) Astele P A
AN ABse A9del A=A, BARA, A AzHe REARe vy EE 248 502 Q]
B4, 28, AR} 5o Bolol $-&, F80 Agr1ER ol 1A AEF gdAARE Bew
Qom olgg A ATl BA Jud Ak,
WMoz 98 Y58 i Aeddel nadE A9 ge) Ao asle o] APNERE
FAsk gl 1 FEES} 6% AR Aol P 54A AY we ABEA FAI 233
FE 2T 3l IFADE 9% 941 mlg 59
20124 19 29 A%~20124 39 169 AANEA 7 R FyE 2do] WEsk 2 242 A
* E}SHI 7 2(ADD) Aske o) AFgE mebd, magage e 924
= st 27} J89 FAe) APFEHE Wol AH8FFE B
ALAA - HREE(mikim@add re k) o 389 29s & 5 A =k

S=AL e 7|8k E] 2] Al15A A2 (20121 4¥) /155



&t 1

S

of o

h=4

] 2

SRE

Processing flow of strip modeling

Fig. 1.
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Table 1. RMSE of reference images(unit : pixel, resolution : 10 m)
zy 2fel
GRS

oo EZHERL g EFZHEXL
306-273L -40.158281 0.272057 -130.81794 0.440894
306-281L -39.645896 0.402522 -130.87583 0.372370
307-274L -8.184895 1.094593 -143.41068 0.438847
307-281L -10.672752 0.487894 -144.50195 0.443901
307-274R -11.895110 0.763774 -132.00594 0.465087
307-275R -11.937019 0.578977 -132.14578 0.828958
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Table 2. Coefficients of error model

ERA(ZE) EHEA(E)
GRS
a0 al a2 a3
307-274L -8.2441384 0.00070817689 -146.69362 0.00021241399
307-281L -12.035577 0.00014426674 -133.10098 0.00043294347
307-274R -10.453361 -0.00036989171 -132.08261 0.00011276908
307-281R -9.9879540 -0.00081318736 -131.25580 0.00027219059
306-277L -40.389015 0.00019490927 -132.91590 0.00063809276
306-278L -40.247023 0.00027815677 -129.88952 -4.0409585e-006
306-279L -41.376576 0.00044139835 -131.85618 0.00059030899
306-281L -40.604857 0.00023171917 -131.27131 8.7739111e-005
306-277R -10.6316 0.00122703 -88.8890 0.00180282
306-278R -6.8033069 -0.00024179104 -85.720274 0.0014869083
306-279R -8.1330096 -0.00021817435 -87.771625 0.0022724156
306-281R -7.3874717 -0.00054588839 -87.800401 0.0018414907

Fig. 2. Distribution of ground control points
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Fig. 3. RMSE of reference images as function of GCPs used(unit : pixel, resolution :

Table 3. Stereo images for strip modeling

10 m)

GRS Zhd MM Zhod ol X} Fto2} 2= A Azt Ha|
307-274L SPOT1 19983 11€9 2¢ 25.0540
i)
307-274R SPOT1 1998 11 9¢Y -23.8128
307-281L SPOT1 19984 11¢€ 29 25.0540
420 km
307-281R SPOT1 1998 11¥ 9 -23.8128
306-277L SPOT1 1998 10€¥ 29Y 17.8548
-60 km
306-277R SPOT2 1998 10¢ 299 -25.9378
306-278L SPOT1 19983 10¢ 299 17.8548
71E 4
306-278R SPOT2 19984 10¥ 29 -25.9378
306-279L SPOT1 19984 10¥ 29 17.8548
60 km
306-279R SPOT2 19984 10¥ 29 -25.9378
306-281L SPOT1 1998 10¢ 299 17.8548
180 km
306-281R SPOT2 1998 10¢ 299 -25.9378
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Table 4. RMSE of check points by stereo pairs

U & 4 307-274 307-281 306-277 306-278 306-279 306281
it -1.308288 21.396054 1.775449 2.788508 13.531973 14.680495
AA EFHA 3.719764 7.475241 4777346 3.991079 2.984444 3.005385
RMSE 3.884204 22.630028 5.028285 4.821761 13.848241 14.976594
Ha -2.733837 -3.047017 -1.394816 4.188256 -2.66478 -7.278629
AA EFHA 4.840912 4.108886 6.030976 4.536742 9.129454 3.148126
RMSE 5.488820 5.069347 6.100491 6.126619 9.387907 7.912891
e 2.244214 24.643720 6.779653 4.100513 -9.199515 -9.393800
B EFHA 6.357784 6.614151 3.467259 4.656938 4.551029 5.762489
RMSE 6.641576 25.492053 7.590868 6.154807 10.235606 10.978496
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