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ABSTRACT

Antenna pointing analysis for a geostationary satellite has been performed for using
the NORAD Two-Line-Elements (TLE) converted from osculating Keplerian orbital
elements. In order to check the possibility of the reception of the satellite signal, the
antenna offset angles have been derived for the Communications, Ocean, and Me-
teorological Satellite (COMS) which carries out weekly East-West and North-South
station-keeping maneuvers and twice a day thruster assisted momentum dumping.
Throughout the analysis, it is shown that the use of converted NORAD TLE simpli-
fies the antenna pointing related interfaces in satellite mission control system. For
a highly eccentric transfer orbit cases, further analysis presents that the converted

NORAD TLE from near apogee gives more favorable results.
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1. A B

NORAD Two Line Element(TLE)& 57| AR R A AN A A Z2ALE o] &M 2 F
32 98,5009 712 FFEA 3 A=A T HEojHE B7 A= 4o th(Kelso
1997). olo et AA AL AY FAANLRA AEZEY Z2a3E 7M1 QA G2 4429 7
#oll A= NORAD TLEE °]§3to] 9149 AEE o &5ta 458 AYsr} ol 22 ojg2 o
o 94 Y Aojf R olA= NORAD TLEEZ 7| 239 8oz AL&d 4 slth. NORAD
TLEE 98228 AEdE2 Hf4HA A= YFAE ol &8 38 ¢ glo oju A=F7)
22582 7| £ 22 SGP4 E+ SDP4E AH&E 4= glth(Hoots & Roehrich 1980).

T, AANAA A= ER NS 25T Je A8297BAAE= 449 FAAEE o] §319
Z 3 NORAD TLE 349 A= 4§ A3ty 4L A8 T 5 AYth(Jochim et al. 1996).
°l¢ 22 d7E FHANE AA= A4l a4+ ArHCho et al. 2002). IFH 22 NO-
RAD TLE7} o] AW AEF 7| o] whetA SGP4 Ti= SDP4E o] §30] o] Ajzte] & HEAE
228 2E& 7 Audl 0% T BAAE oz o|43d FF AZY A8 4A2HE NORAD
TLEE 78 & Ut} oo W} 9149 AN E o8 F A= ZAH L 88t oJE Al Ze] glo]
M AEAEY A=24E ZAUE ¢ ]2 7€ NORAD TLE 349 FFAER4HE Aists
U E A% d7 3 Y th(Ernandes 1994, Lee 2002, Lee & Park 2003).

A4 Geivz A4S FHFE o2 A WE A4 497D 3 33 o
BE AR ete 2209 SS90 A5 g AY FH3E A5 FAgA0] Atk EF A
9434 22 AA=E 949 A5 v S AgH w2 Ak i 3A DTS 3G yolgE
AEAM Al HeE w =20 FHRER A4S AL A4 NSt £AEE 245 £
JRER FBA7)E BYS AL Ytk 2FAT A= YA FRele= Aol A2 e
Zleez Ween A Aol okt 3 FAEY £ A+ AA A Ak 237 A o D 2442
of B g A ZE 9 243 47wl el & o2 o) A4 GElve] dHA G & BYFE AL A
A= AEF A E B & 471 dok 22A W ey 1™ HiolHE BUFEA g=gd §
AFA dH o] & A5 m=o gAY 42 IALF) FAE ¢ A

b o] =AM AAAE 949 FS AEe A=24E NORAD TLE 4oz |
3iA SDP4of 23 A=ASE TRsA A48 P ¢4 AGHAS 2 2499 +99)
A7t YEE BeolnA 3t o] T2 S BHA SHY 2AHE AT AT A ola
NORAD TLEZ ©¢3 A2 4 It 94 ¥4 ASe AL 245 NORAD TLE 402 ¥%
71+ A2 Lee(2002)2] Yo g HojEth 81 2008d9] A2 AAAE 1A A SAH S
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2. NORAD TLE $A|OZ 0| t{B}A

i ™

AZY A=LaE ofd AZo) dsiA 6712 842 #£A5v] NORAD TLE 94| #d4 671
A Axssz FAE 5 ik

Yi = fi(.’L‘l, ....,.’l}e), 1= 1, ,6

1)
A7l A y= ASHAELL0| T = NORAD F@AE L4t
A el digt Hdy F42e AAE A (2)9 Zo] UEhd Tt Walter 1967).
. = (@ (a) ofi @ ofi @
filz1,...,ze) = fi (wl sy T )+ azi") (a:l z; )+ azg“) (112 zs )+
afi (a) . .
+Bzga) (rL‘s -~ g ) ,  higher order terms, i =1,...,6 (2)
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2o A A (3)3F 22 4l o] 4 H ™ thLee 2002).

Ayi=M - Azx;
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E 1. 43 A28 A584(2008/12/12 00:00:00.0 UTC).

a(km) e(-) i(deg) Q(deg)  w(deg)  M(deg)
42165.30200  0.0002725 0.0319  352.8810  290.7593  285.6002

£ 2. W33 NORAD 77 =.84(8347.0000000).

n (rev/day) e(—) i(deg) Q(deg) w(deg) M(deg)
1.00273636 0.0002649 0.0318 352.8800 298.6746 277.6859
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3. HX|H =0l chgt TLE HEH

AR HX T FAHF7 A8 FFZ ALY A=A E ¥ 154 221 oo 3 A NO-
RAD TLE ¥ &g +33la] 42 gk2 & 29 2o} 20083 12¢Y 12% 0] 0F 02+ TLE 4oz
8347.0000002. 2 ¥ #x] 31(2008'd 347Y) A =3NEF 42165.302km+ H T 25 % 1.00273636rev/day
o2 AEE = oy o2 7 A= 42164.215249%km 2} ZTh

HEH NORAD TLEE ©]83 ¢tV 22 AF= & BA317] faiA & 19 AEH A=
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AL FEYFo R JAFAE Y AZZAE P T st FAA JAA A E YA
A& AR 222 g 7Yt ol et FAH L/ A8 A=E wid FH7) 9

< WotA WEEA Hrt o)g 22 o|FE FAHI/NF ALY VIEHS AR ARANSS
o= & 33 Zo] 3130 T A £Y¥HE Yen2Y(WOL)F 23U 3% 495
F AANZF(EWSK)# 503 X2 H(NSSK) S ZEAZATh

¢

ol

qE
Rk
A

ot o A ot fo



ANTENNA POINTING USING CONVERTED TLE 149

008 ¥ + H :
Offset angle aneuver and no maneuvar
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Offset angle(deg)
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Days from 2008/12/12 00:00:00.0 UTC

232 A=2FE TS A THEHA o2 Fvol diE dEt 22 Ze] W3

£ 3. B4 P74 949 10929 297] Ago] o8 S},

No. Type Maneuver Date Delta V No. Type Maneuver Date Delta V

& Time(UTC) (m/sec) : & Time(UTC) (m/sec)
1 WOL 20081212 070712  North -0.0125 11 EWSK 20081217 095156  East -0.02300
2 WOL 20081212 152212 North -0.0125 12 ‘WOL North -0.0125
3 WOL 20081213 070712 North -0.0125 13 WOL 20081217 152212  North -0.0125
4 WOL 20081213 152212  North -0.0125 14 WOL 20081218 070712  North -0.0125
5 WOL 20081214 070712  North -0.0125 15 WOL 20081218 152212  North -0.0125
6 NSSK 20081214 162709 North -1.5 16 ‘WOL 20081219 070712  North -0.0125
7 WOL 20081215 070712  North -0.0125 17 WOL 20081219 152212  North -0.0125
8 WOL 20081215 152212  North -0.0125 18 WOL 20081220 070712  North -0.0125
9 WOL 20081216 070712  North -0.0125 19 WOL 20081220 152212  North -0.0125
10 EWSK 20081216 215352  East 0.00571 20 WOL 20081221 070712  North -0.0125

WOL North -0.0125 NSSK 20081221 162709 North -1.5
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Rangs difference b y ma and no 7
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% 4. BojARAANY HE AZE AN=24(2008/12/30 21:50:00 UTC).

a(km) e(~) i(deg) Q(deg) w(deg) M(deg)
24487.2009 0.729383 7.002442 182.13000 178.273364 0.0

¥ 5. NORAD TLE 3 NE2 9% 2 case.

Case Epoch(UTC) Mean anomaly (deg) Comments
6 2008/12/30 21:50:00 0.0 Perigee
5 2008/12/31 03:00:00 176.566 Near Apogee
4 2008/12/31 08:25:00 1.668 Near Perigee
3 2008/12/31 13:40:00 181.098 Near Apogee
2 2008/12/31 18:55:00 0.516 Near Perigee
1 2008/12/31 23:55:00 171.39765 Near Apogee
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29 6. ANAY HolAlE ¢ ¢ AdAR m2ad.
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