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Analysis of KOMPSAT-5 Orbit for Radargrammetry

Hoonyol Lee ' and Soyoung Jang

Department of Geophysics, Kangwon National University

Abstract : KOMPSAT-5 will be launched in 2010 carrying a SAR (Synthetic Aperture Radar)
system to obtain high resolution images of the earth surface regardless of weather or solar condition. In
this paper, the orbits of KOMPSAT-5 and the imaging modes of SAR were analyzed for
radargrammetry, and the best image pairs were suggested. We set the pass number from the nearest
orbit to a given ground point and selected image pairs for radargrammetry, with height sensitivity of
parallax higher than 0.5 to achieve enough height resolution and with the value lower than 0.8 to avoid
errors from geometric distortion. On the equator, for example, where the distance between two adjacent
passes is fixed to 95 km, we solved the orbit geometry and found that the image pairs with the pass
numbers of 3-2 and 5-3 are suitable for radargrammetry. As the examples with arbitrary latitude, we
selected Daejeon and Sejong Antarctic stations and calculated the orbital elements by using STK
software. Three image pairs (5-4, 7-5 and 8-5) were found suitable for radargrammetry at Daejeon
while 10 pairs (8-6, 9-7, 10-7, 11-8, 12-8, 13-9, 14-9, 15-9, 15-10 and 15-11) at Sejong Antarctic
station.
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Analysis of KOMPSAT-5 Orbit for Radargrammetry

Table 1. Orbit elements of KOMPSAT-5 (KARI, 2007)

Epoch: 2009 JUN 01 00:00:00 UTC* Mean Orbit (J2000) Osculating Orbit (J2000)
Semi-Major Axis (km) 6928.11434 6937.46791
Eccentricity 0.001068966 0.001201637
Inclination {deg) 97.597531 97.595674
R.A. of Ascending Node {deg) 339.734883 339.735375
Argument of Perigee (deg) 90.0 67.308762
Mean Anomaly (deg) 270.0 292.740966

* subject to change due to alterations in mission schedule.

Attitucte “
550k ! he's 675 km

Fig. 1. KOMPSAT-5 SAR imaging modes (modified from KARI,
2007).

29 scanSAR BE& 28 549F F 800 km Zoj<]
G4 BT 4 Yt} E3 KOMPSAT-5% oty
el A& 2Hlook angle)d 24E == =t AdRE
(nominal mode)®] Z4ollA19] JAtzHincidence
angle)Z 20-45" o] AR E (extended mode)=
45-55" 24, F 20-55"9) YArZHE 7Hdrh AAmE
4 o A BEo] 753 A 4 A=Y Asty
(nadir)ol A& 185-490 km=4], 305 km2] H4r%
%(image coverage)& 7HHch AT Y de 25}
Holl A 55 490-675 km®] 4T 4 9lem o] of ¢
4992 185 kmojrt,

dloje &7l 7hsshr] Adiale A4l & A

ol chotel of3f ZolA) SAR Aol 34 4 9lef
ok 3tk o] S XIAS] B Ao hate] A2
He QAo BAY 4 Ak G} A4 Nolet
8, o= SAR®) QA9 Co} A% AELe) 7
2 A% Fol B ] TheT B 2AL Dok At
N=C/A>2 )

Table 2= #&Esh= o7 O]”‘Hk‘ SAR AlAdo] o
3t N 2+ BASH Aojth, KOMPSAT-5% AR
oA 3.2, FARETA] BE3 AL 599 N ¢ 71
o, ol d& A ik Wit} ERS-1/2¢9
TerraSAR-X+ 2 ©[8t9] N gE& 7HA7] o] Flojg|
ZF7IHE AAAL R F&3817)7F B7hssih
COSMO-SkyMed T3 J18H% 7H4¢] 170 km=
KOMPSAT-5¢] B|sto] oAl W& N ghg 73
RADARSAT-1-2 13914 SARIAE teite] %3
7He 28 4 QlojA] Y& YAEIS TR N G E
34,302 nj& o1}l 10 m oA vlmA e Ay
= 7P A 3 m =S 7M1= RADARSAT-
24 ek 2 24S 253 Qo F 4 ek,
utet] KOMPSAT-5¢ #lolt) &a&7|Ho] bj$- £o]
g1 m o =Y SAR 40 EA Holdg 7Hlct
318k Qlrt

Table 2. Number of passes for a ground point at equator

ot | AT imptvmg | Mt i | s
ERS-172 35 days / 500 100 km 80 km 125
"RADARSAT-1 | 24days/343 500 km 116km 43
TerraSAR-X | 11 days/ 167 Smspl;ostfj'égzikm 240 km Sm‘g:&?’; 12
COSMO-SkyMed| 16 days /237 Similar to KOMPSATS5 (2) 170 km 18-29
KOMPSAT-5 | 28 days/421 305 - 490 km 95 km 3252
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Fig. 2. Geometry of a satellite, a target, and the earth.
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Fig. 3. Incidence angles as a function of the distance x from
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Fig. 5. Geometries of radargrammetry of (a) same-side and
(b) opposite-side (Ford et al., 1993).
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Analysis of KOMPSAT-5 Orbit for Radargrammetry

Table 3. Height sensitivity of parallax at Daejeon in terms of
incidence angles (01, 62 in degree) and pass number
(n). Three pairs suitable for radargrammetry are
highlighted in grey

Oa(n)| 22.92° | 29.05° | 3446° | 39.14° | 43.16°
i) “ ®) (6) 0 8
2292°4) | 000 | 056 | -091 | -L14 | -1.30
29.05°(5) | 0.56 0.00 | 034 | -057 | -073
3446°(6) | 091 0.34 000 | 023 | -039
3014° (7 | 114 0.57 023 000 | -0.16
43.16°(8) | 130 0.73 0.39 0.16 0.00

AR QJANZRE oF 19-44°9) ZhS 7HATh HA& 2%
oA RERZETE ok 0,504 0.8 Ato]Ql 2jz]e] Ak
282 8-6, 9-7, 10-7, 11-8, 12-8, 13-9, 14-9,
15-9, 15-10, 16-10 %024 F & 4o] AA= et

e} Zo] Y F=2 vluwe) BekE uf, go)g
Z7|Ho] Aot GA 2L YRR ApE T 5
7} gopzlt}, o= R R Z4E Y P 7+

o] Zo157| wlold, mebd I A= Fo]
o 37149 &80l et fol& AL E AlmHrh
5.2 E

o =&olXe KOMPSAT-59] 7= 4% SAR
3 2EES Folr 3714 289 BN £
33T AAE Hste] sPgELoA HdRER 2

Table 4. Height sensitivity of parallax at Sejong Antarctic Station in terms of incidence angles (91, 62 in degree) and pass number ().

Ten pairs suitable for radargrammetry are highlighted in grey

Oxmy | 19977 | 23.17° | 26.08° | 29.03° | 31.79° | 3436° | 36.69° | 3891° | 40.93° | 42.83° | 44.58

i(n) (6) (M 8) 9) (10) (an (12) (13) (14) (15) (16)
19.97° (6) 0.00 -042 -0.71 -0.95 -1.14 -1.29 -141 -1.51 -1.60 -1.67 -1.74
23.17°(7) 042 0.00 -0.29 -0.53 -0.72 -0.87 -0.99 -1.10 -1.18 -1.26 -1.32
_26.08°(8) 0.71 0.29 0.00 -0.24 043 -0.58 -0.70 -0.80 -0.89 -0.96 -1.03
29.03° (9) 0.95 0.53 0.24 0.00 0.19 -0.34 -0.46 -0.56 -0.65 -0.72 -0.79
31.79°(10) | 1.14 0.72 043 0.19 0.00 -0.15 -0.27 -0.37 -0.46 -0.53 -0.60
34367 (11) | 1.29 0.87 0.58 0.34 0.15 0.00 -0.12 022 -0.31 -0.38 045
36.69° (12) | 141 0.99 0.70 0.46 0.27 0.12 0.00 -0.10 -0.19 -0.26 033
3891°(13) | 1.51 1.10 0.80 0.56 0.37 022 0.10 0.00 -0.09 -0.16 -0.22
4093° (14 | 1.60 1.18 0.89 0.65 0.46 0.31 0.19 0.09 0.00 -0.07 -0.14
42.83° (15) ! 1.67 1.26 0.96 0.72 0.53 038 0.26 0.16 0.07 0.00 -0.06
44.58° (16) ‘ 1.74 1.32 1.03 0.79 0.60 045 0.33 022 0.14 0.06 0.00
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