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Abstract : The synchronization of Time Delay and Integration (TDI) against the temporal

variation of

osculating altitude in the operation of high resolution satellite imager was studied. The characteristics of
osculating altitude variation was analyzed and its impact on the performance of TDI imger was also
investigated. A practical line rate control method was proposed to compensate instantaneous TDI
mismatch due to the osculating altitude variation, so that geometrical performance enhancement was
achieved by the proposed method. This study is applicable to real satellite operation and can be useful for

satellite image quality enhancement.
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Fig. 1. One day variation of the measured osculating altitude
against mean altitude for the KOMPSAT-I satellite (15
March, 2000).
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Fig. 2. Simulated variation of osculating altitude against mean

altitude for KOMPSAT-Hl early operation (1 May, 2005).

Table 1. KOMPSAT-Il orbit and satellite parameters.

) 2005/51
Epoch Time 00:00:00(UTC)
Semi-major Axis (km) 7063.14
Period (sec) 5907
Eccentricity 0.0005
Inclination (deg.) 98.13
Right ascension of 0
ascending node (deg.)
Argument of Perigee (deg.) 0
Mean Anomaly (deg.) 0
Mass (kg) 800
Drag Coefficients 20
Drag Area (m?) 3.0
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Fig. 4. Estimated long term variation of KOMPSAT-Il orbit
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Fig. 5. Simulated variation of osculating aftitude against
mean altitude at the end of KOMPSAT-II operation (1
May, 2008).
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Fig. 7. Ground Sample Distance (GSD) variation due to the
osculating altitude variation.

4 A5t 824 A3 2o,

GSD=H - IFOV (M
o714 HE $4 IXolX FOVE 94 94 7]
719 3 3lAhol sgske Alokztelth A1)l A

H¥o] 3% Wl AgstaA HIE ong
o o} 259 7 3% Wild & x4k}

2 #ste Hd %}EE—‘?—H J_r14%9] Az} o)
E‘r(Fig 7).

-

—
=
rie
N
oX X0
o,
i
e
2
[
gl
f
i)
L
o
(@]
O
e

-230-



Study on the Synchronization of Time Delay and infegration against Osculating Altitude Variation in Sareliite lmager

AEE Pk 1golth TDI Abgel me Ratg
< HAE 37 Y8lME TDI AabEo] HEdie
A GAES NE ZB3] A ATE He] W
Z23d, o83 TDI YA &3 Foiz #F
ZA 2A TDI A7 Ag 2Fse et
A AASA TAE TDI A7HE AHEE A9
A9 &7t 159 £7F S5 ¥EE TD £
A7} B Gk B ATNN £ = W
R A4 AA e 2B 7 Ik

rO
=2
e l‘U]O
w2
e
b
il

1o,

B
94 G ’ﬂ”élx:. g 9 ]

=2 Modulation Transfer Function (MTF)2
ZHEEW TDI BYXZ Q3 AEE At dis)
dutd MTF #2822 29A AUHELOP,

oqa 7)7)e

fr

dutzgo g oA dEF AL AANM HF 1
TE &3] ARRE "3 7% 685kmoll 4] TDI
27} AYEEE TDI AJ7he dAsA 24

685kmol] Z3Eo] TDI Al7ke] XA=E A% TDI &+
329} Nyquist F3bseol thdl MTF kol Htgh
096 7ty F7|1Hoz wWslHA HA 090741

=
Hee £ 9ee & & YAk ol% P& MIF
See 914 9% AAlH FAS) 2UW A5
1.00
0.95
u
-
=
|
0 90 l.
|
!
‘s
|
0.85 d
20

0.00 0:25 050 1:15 1:40 2:05 2:30 2:55 3:
Time {hour:minute)

Fig. 8. MTF variation due to the osculating altitude variation
(TDI No. of 32, at Nyquist frequency).
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