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ABSTRACT

Modulation Transfer Function (MTF) of satellite image is an important performance
index in satellite image applications. Therefore MTF performance is assessed using
satellite image for the ground target during LEOP phase after launch. But the MTF
performance assessment using the ground target can be affected by imaging conditions
such as cloud and weather. In this paper system requirements and satellite operation
for assessing MTF performance of satellite image using stellar sources are proposed.
Satellite capability in collecting stellar sources using the satellite which is designed
for earth observation and satellite image usefulness for assessing MTF performances
were analyzed. The proposed approach will be useful to assess MTF performance of

earth observation satellite in lower earth orbit.
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Camera  Spectral Range [nm]  Center [nm]  GSD [m]

PAN 500-900 700 1
MS1 450-520 485 4
MS2 520-600 560 4
MS3 630-690 660 4
MS4 760-900 830 4

Hw, A4 A5 ¢ 7HA] ol —:LZ# A ggo] F2 AfErh X 12 AAE AT A5 9
Aol AHEE = B35 Tk o E 2 3 (Jang, Jung, & Lee 2004).

IHAE A4S AT tREe ZMIE 33t 9142l 4% push-broom WA o2 Y G4
< A4 sttt Push-broom H4& A8t THAE A4S B35 A2 EEH EAF = dWAE
HAR G o] grofg ol A Tho} Wi gp\ wj ¥ o] TDI(Time Delay Integration) A& A& 319
Az e E S77Th dutd oz AsH gl JAEE BAL YA o okt EekAl v,
olg] ¥t o] f = Asd g RFZ AL A e AL AT JY 2¥NEL EXA G A
=20

AR A&7 JA YA BA o UAE A7 Hd A5 R HEste G4E 44T NH|
E ddxg fx 4&719 4% PANS| 23} &9 Abell th3te] A7) gkl 2Vl HES A
A € th(Huper 2001).

°?~
g

[E r
i
i

23 2 22X A

A4 EA= 94 4 F %0l 423 o8 714 7|5 AlFsith 7

32 7|9kE Ag stk d AojAle fAe ¢AEA ¢d9E Y+ < .

ER3Ae 98 M2 2 54 7152 At AgAE g A AE o)L HIForF
Age FFAG e el g U E FAST Pz RE A

Z3he A 710elE WE S olgstol 940 AP FRATH A ZﬂOMl s

oX

rir
Q.
Q.

= of
N ELI
iz

(o

L

Ao

o,

2
é

L]

ox M E zl o d
m
N
NoX
X
ox
8}
o
=
ox T
nl[o
RJ
oe';
Sk
bt
Jp
(2
t
_>,i
=
E
2
mlm
),
o
o
X
ot

o2
“40 ox
4+
ol
2
ko
-4l
R
rr
)
18
fo |
-4
ol
i
-4
N, of
Am
ox
o
- pu}
(e}

319 BE MY 2Y
AAE A7 5 949 29 A4 B2 28 F79 A4 A=A 940l 4 F3ho) £



382 KIM et al.

Re-orientation

{from sun pointing {
to nadir pointing) | ___

Nadir <
Pointing

Re-orientation (from
nadir pointing to sun .
(171110111« | “Daylight Region”

£ ool Ge WETh A BEL SARE Sl DA AMNE 7 BE AP A
£2 940 2R A4 BEE SAHA x4 o199 FAANE A4 F2 wE ol B
£ AR giol edBh YRR oz B AABol AN Hste] HAT + Ae A4 A
S GAANE ATE AT AAAA HF AR BL AAte] BF DX Bl BF Lol YNH ==
A4o) €A, BF AR Be] HAM) DRB A4S A N4 A ANE B Bl BAD
o Bl Wol YNTEE 4] ATk,

Qo2 94 WEHIY AW A48L v £BS BEAAT BS go] ApA FHY
BrEel AAT B A4S AL AA A A TN AR FEo) nEH QA B W) A
TelA BES 24T 3 NEele] Foiw ASo) WY & Atk oA ol f= 4 TN
¥ B 59 MY 227 dek

By AR wo] A Thetel B Ak WA P9 1Y 19) AD FReIA Bl WA ol 7

GAA 7 B ARHES A4 2 Aoi7h A5 stek AR el WA o

W4l A% A-B T AE 2 94 A4 A glo] WE BHT + YAWBC

222 JAE FAA AAHE A7E RAIEES 2 A4 A4 7150 278

. AR B 57 A% S0 Astel ARl whet B AT L AN ADE B,

SAA AR e WA 3 94 7 5o e PR
3

O

B ARl AA LAY B A A AABe] P AT AelolA E B0l

tap =2— —— (1



LEO SATELLITE OPERATION FOR MTF ASSESSMENT 383

40 T r T : T T T
~ - — - DOD Limit during Orbit
3 S DOD Limit @ Eclipse End H
~— — No Mission during Sun Time
30t *  Full Charge @ Eclipse Start
Maximum Imaging By DOD Limit
251 1

Battery DOD (%)

0 10 20 30 ;U 50 60 70 80 %0
Time (sec)
a3 2. g o me f4 2 A =4
A7l RE AF WMAFeI T, HE A7 15013, wi A4 AE 34 Aotk
94 AE7 L 685km eﬂomﬂﬂlgeﬂ A% A4 AE s o 0.065/%0]0, 940 AB T

e Au7bed o 1420 28490
iAoz g Yo B F AR Fo) £H02 3

7Hg ol weh 3 Aol tagh e e £

onf, 4 Z1Zelu A4 &% F el wiE 2] Hc}

>

o= A A Ao AR JAZ ol F
4% (Depth of Discharge)°ll 23] |32 b
[PAETE YA AEE o] 95 o

,.4
r_>:L
Z

}‘N 2V [“O
o) "{> ok
flo My

A

of @eh wiEle] 370l We 94 £ A 7% 29k 2tk HiREe A9 A 7o) F
25 AN Wele PAol Hehsh 5w ojw) B SEo] WElT HH A 2D BEsholof
Bok A Wb ke o e o) B 220 262 A9 A40] A4 BES SRR o b
FAADA Ao W2l SR The 4% mA g o) A S0l 200 Dk £, 4 22
WAYet7) ol Weelt d 1 B A9 A WAV B 52 %960 Brk. A
BHAME oA AxAA Aol Sole W ¢4 3 A 49 Wl B8 AW 20 e o
19% 58 B2o] b5tk 4 B2 o F $Y Aol Bld A WL ol gote] & FHE 3
2 ASAE 8 RS 0] o 7RO AR A W Hx] 5T AT A A e
of wElelel A e, BE i 2ol WA, L BE ol A4 BE AF Sof o) e B
4ol B2 B2H] i s DB A xﬂom a7a 4 WA ol 83to] 94 AA Al

B AA E AT, 5ol w28 AT 45 A U & Ak o2 e 7
Aol 8 4% Aog Aane] Asel 8 B2 fﬁ% BAa AT AT 0 T2 A
3| Z 3

FAl Aol S Bast ek



384 KIM et al.

olabel Azh LU S AFSIol Yk BF oz R A SN E o) 3o} Az
N8 AURE AL 08N 2

ARG YAE = B Fo thge] AR E LS BAA ) T35 83 S4 RSRI AA 7
FANS AREY AT Sol o1 G B Boven 20,

2

= / ? S(\) x RSR()) dX ()

A71M aft f FoF A2 R G = pmol v, SE mW/em? —sr—pumo) i, L& mW/cm? —sro]
i, RSR2 Hdigkell disto] R3ld ~HdEY yh-go|t}
FAA dE71E o2 A9 AR 7o ik 3 HAo Yarete YA 2T oh2F Lk

E=1Lx IFOV (3)

4714 B2l &5lE mW/em?o|th.
A JFOV(sr)E= 22 bS5 Zol R8T 4 ot

IFOV = (p/EFL)’ (4)

047]/\1 pE BAA gAo Z7)0|3, EFLS F8& 23 Ag o
&7 92 45+ A (Wsec/m?)= A X9 #2 A 7ko) vl & dch

P=Ext,, x10 (5)

AN by e T

Line Rate, 94 Z}i,\

BApE e UAE WolEolx AlZtSE WA TDI 4, TDI
q%%%ﬁ%w
FABATE B 7 2E UAE Pt S B WA

_1[)»
l-ﬂ é‘:
1‘5
b
e
_VE

P E Xty x 10

B9 T o/ x0.18) <9 ©)

A7NA = R £ X (m/sec)ol L, h = 6.63 x 0.134(Jsec) ol I, Q= AAIH L v & o] s}
@%ﬂﬂﬁ%gﬂhﬁ—g;adwﬂﬂw»JNzﬂﬁSﬂLﬂ&ﬂOiw 3 2ol =

HE 4 JrHKim et al. 2001, 2004).

€s =

€s

SNR =
Ves X€s+ep Xeptey Xegte, Xe,

(7

A71M ep= G Aol et PRI TR Y HB FZoli, e, & PRI Aok

Gunn & Strykero Al A F == #83 ¥ A2 & 0|43t &2 A4 REHL B4R d9+= o}
<3 Tk WE 53 A F5 = Gunn & Stryker Stellar Spectrophotometric Atlas tabulated data=
Vegaoll th3te] AF3H 298 Z92F AZ3THGunn & Stryker 1983). 914 A=A E&

= [s)
B2Y W A58 &t AA 20 2WEY YA Vegaol skl 373A AdEY T
2 AFHE 2HEY TYAE AV, dolHAN AAR $5 Be] L Bhsto) AL
@ 4 9lth(Bowen 2002). 4 (2)o14 4] (NZEE 4o WE F22 ¢ WS A58 2 A4



LEO SATELLITE OPERATION FOR MTF ASSESSMENT 385

Flux [W¥m2 um]

1 1 1 1 1 1 1 1
300 400 500 600 700 800 900 1000 1100
Wavelength [nm]

AZY G 7L ALAT 483 o) AT e AMEY SYat 1Y 33 2ok AAE AN A
85t 29T PA HE G2 AS5H] TDI 274329 4 ALE NS FLulE 3k 20
A ANE BT AU ET 2 RO R A4S At o] TDI $71 324 3% #83 Hol o2 PAN
4ol ZSPL VIR TDI +8 12 & 39 A4 +29 4Z of Fevel 2 4L 452

@ 89 A1) £ 2olo} Bel

HAM MTF 52 £2 38 453 2E7) 45 o8 T2 et 38 452 33 7
weke] dA, Az, 5 84 T 4FE vod, A2/ 452
st ol 5 &€ Sofl s dFE LETH(Holst 2002).

= L.
A4 71% B-E MTF 452 AF 0 SA4E 2 jitterd] A& 93T AFos 5S4 2+



386 KIM et al.

System
Payload Optics
Detector
Dynamic Jitter
Velocity Mismatch
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