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Mission Analysis of Space Vehicle

S. H. Park (Mechatronics. Eng. Dept., Dongseo University)

ABSTRACT

A Software development of space launch vehicle danamics and control simulation is presented

in this study. The Dynamics for a two body problem including pertubations for various effect

show on this paper.

Mission analysis for space launch vehicle is included rendezvous mission.

The software develpoment is intended to maintain generality to the extent possible through

objected approach for future modification and expansion. This result shows various pertubation

effect is also important.

Key Words :
1. M8

SFEA YA Ao LT E o
T 8953 Z1e9 dholn, JJEFH Ao
7] AAIL olg AFEI] A% ATEY ] A
SETE SFEERIGA Y 27 EEA A
F2 @493 Q. A2 $Fuxu A
FU7[go] vty oz dAsfen glon o
o A 2T EHoid] g3l a&rélol ZdUsz
ATk, FFEAE gAY dRE AR o
Fgtol EAEG 7|RHo= 1—53540101: g
REL vjgAst AdFg 5 & du et
= ﬂl*P(ﬂlEﬁl*—i)ﬁh o]g ulgoeg tjo
1& P FHAREE B3l o 252 &
A(A=AA)}, E3 olo} T Peo) ul
g AZRSFA, AAFEF 2 o YoM e
T U gA e FdRg =7 2 AFAIY
Sol nddd AAHA gFsY AT EY
o7t A HE Aol

2 dFAAE olE A% JIxE dA &F
NBAY 25E HAEHY. AFHAH &
EdllMole AEF oty mde FAo] &
THY ZE A3#S n FEgs wd 34

Misson(Y¥), Orbit (¥ =), Rendezvous (FE|¥H), Pertubation(A )

o] ojPm, BFdm A3 RdL FA 5
of gt} dislf dske HHe A oA A
FTAY &F 59 #qA¥ S & A= 4
7hAe) AEEe Xge &5 Zdo] "es)
01’ o].’iLH/Ho] m-t— HEQ_,] &Eg _1;!./_\;]3}.
3, o] 4FYol fAd PA= IFL o
tazl Algdlolde g, = i)
Aol o A8: gA BAFEY, Agd
AT EolE PCRAAN FEIG o A A
ANy T2aAYNEES =4k, A
gdolols C+, /LA L ulolmzaze
Visual Studio 6.0& A&3tth. Add &
TEYole YRR A Gy WAL Hds)
Roo oA 4 9 FFo] LolFrE
k. E=g FF AREHE e $FE4AL
v g se] JFHAHY @ [gBANE o] &
& 4+ on 53] usgoEr @4 753}
ta wad. [4]

2. Ay (11021

A7E FHoE £FdE 49 e5e

—125—



93] A9 fAdAlole] F BRI EA
(two body problem)7t ofuzl AZHAZ=E
71Ee2 B A= £5L slu Q.
olglg Az BRIAHL ATE HAFoz
e W AT} AT 9 AE FY 9
o g o8 = P, F AsH
(perturbation) S AF Aol wu 7] =&
d A7l Aolg. maA YHLE A&
T EES Astd, A4l ¥x e A9 v}
A9 4edE ndtdol dn HEHL ¢
Qd= motdte Rol Wasdit., AT F9
€ 31 Y EE AL HIA ¢ e
HES YA Q¥ 4Ig gy, oF
FoA 77 AFAAe L5 MY Be
gL F9, HIFY &2 A7 ez 9
FE F, AT FH& A3 93949
T+ H9E P49 g2 FAHx F,
olgigt 43 Qo= AFHPA 5L A
A7l L42A F71AE, HEEAYG, AT
2717, ¥z HAY, sge =4$iuke
ato], Ao FLF EFH, £F upolojx,
35, 71¢ 4% & getvel Sol Qo).
t4 4FE Bo) F= AFYA, AFIAE
Vel = 29 A9 degree?} orderE 369]
Aoz Az AgstA BAE & Qo
A7 ti71d v v PAd g £F 4R
AL AT FAd U FHe P ol
A4g7tA] g% Hdee JdFgeoz U Ax
7b BtAEA ¥EA H3, o] 9%%e HE
3t B¢ HEe wsEd 938 vA 2R
A=ZdRY A= BAZY. AFFA
Hg A=MILFS Fogste 7M3 7]18o]
He H42 F EAL £5¢ Adsl= vy
A 2 YA s BAHEC
AE7tEEdE A uidd A3 FHZ
(earth’s gravitational field), HJ%3} 29
AY, HFEALY, dZlAFGE Fo| glod,
oHF JFS w1 e YA Sk 5
292 2(1)o]t},
a=a g+ as+ ay+ asp+ ap (D

AT7edY FEHY ¢ vs g A
THES HdFHez 3 633y oW &£F

of el FAAA JFL WA A D
4oz ATZHY] dyde 199 ge
MEIRT Fol= 10Mol4 3T, E@ ojg
@ A7 N 23 2dA A7 A
=920 B%% YAWRA Arle I

B zonalde 237 AFA L= I o

&9 7b4 2 LEYDE o 4008 o4 A},

8, FuRe UEr AS, s A
FEFE e F£FHY  ZH)(Target
Vehicle :TV)olo}, YmA] SFH|PA= =
AlHHE P $EFHY F37)(Chase
Vehicle: CV)2 AHoHH, T $Fu|gHAlo]
9] FdeFoz sy, [5)

AgojA TALE Ve g2 e gAE
AA TV =70 o274 A},
1) cvet Vel A= #4222 F2s
= Long range guided phase; AL Cv:=
Ve fAMe A =HH(coplanar) & REE 7
ZAol(orbit transfer)& FH%c}. &,
Hohmann #X=zo] 5-o] o]& €},
2) Cve} TVe] JdiAz7 senielz B8
£ Short range guided phase @ CV&} TV
Azt APl A LT A=A
(semimajor axes: a)¥} HAXZZAALZ(orbit
inclination: i)& ZE FAIS 9H4=Y 9,
T AL AUeses H4E £ U1,
o] &AL 18789 Hillo]l o&) wEYE F
19603 Clohessy9} Wiltshired] 2J&) ARY
Hok., &, Hill-equationd 7]x3}d] ds
9 #HA 4% A3} (optimization) A
€ AR FAEH oo EAH(impulse)E A A
e el HFowd.
3) Cvet Tve] A7t +4viga Aast

+ Final Approach; ©] X9 Aol
LOS(line-of sight)®] AoJPFd] oz 3
"o},

4) Docking

ol EAUZ JFAHAA AgHE Fu)
He s99n.

3. Al23ojM

ATFEZFNA4Y 45H9HL Ysd Rol

—126—



AEdoldel AHER A4deE A= %
35,800 km oA 1¥ 13 F7& A= AAH
oltk, AT uhA FHZFNMY FFAF F
A L, 7t M 2 4%E Fe A A&
a3 gorz AXNYHLY AS AT w
Bk 2ol e JAE Aol & B
87 9. ATAAAE 4A4L A=A
Asgol Adkd AAAA &5 o3 23
9 9RAEE FAst, HEHY ¥ o
3 nx, A%, 9 2 A=gar ¥EA
dch. wekd ot dge] Aol AE &
Ag M E "gFolH. AA BA
(station keeping)& HAE KAEL 4AT
1Y o fAste A, F AT FFIIA
(geosynchronous)$iAd el A%E i Fo
A YRE FYP5hr] AN A=VYY 1R 8
B el 149 XE FAANE Aol
o}, AT 2L HFY, HgHolER F
Hgeo] T A= Hxe = =g
wgs xS 3 9o whel AT 4Y
3 BoAg g¥ozw FEHY, AL 4A
& 9oz WssA He 4ol Ao, o
7 @4 olgsd &, 944 Axzg
Aol Axe oo uwet AF FX IL=E
Zlgoez wEgsA He 548 ojgdtd =
7] A= AAE FRsE FAHA 942 BA
S & 4 god, ojdd A= HAE AX
Aol Az F&AHU ALE T wE A9
Ayehe meiste] ARG AELAE AHsHA
oF gtl. B AEGolMdME 4 116 =
oA :1E9 AT HWAE JAEE 27
AE 42,159.3364 km B A3, Fig. 1,2
= Azrdsel wE 949 f=(atitude)
walzA b o AsLe AT HgF FE39
A%, EIFEAIY, BF A, @ 4H,
¢ 9 A$E AT udA FEg] I, H
oFEalel, Ef%e UEE mET Afold.
z AFRAAAE JALS HIEY g9 9A
walo] wet. A% AAzbo]l ®sstA HY,
oA Yoz QA Mol Hxg FAL
2 dJBoz FEHse @3 (north-south
drift)o] gojdtt. uwlehd LBH A4FA
2 g8 JdB9 9x B A(north-south
station keeping)¥A7F + 0.055Y A$E
of 20 vichel F71HA A=A 7 Basth
T AE ¢+ A Fig. 32 =9 ®

o] & Axe4AF T FutAe WsE e
A ARz A=A FpEol 19 ke A
=9 4AG ARAE FAHA 904 Abojd] 7
=HE7 11 29 HAE AR YEE 2
Z3 9}, Fig. 4= Fig. 39 3% 249
AE7A nHg AL 9o dFo= g
o AurAe WEst o L ¥F/IAA HA
g 7tA23 R5E ¢ F vk oldA g
Zo] ojd YEmEoAe zZzte] AFH
4YPEo] AxLA: P A%, BE T B
Be oo olHF FgqY o] A4 &
&4 o$ "t A& ¢ 5 A =@
ol AIMNE 7|22 § AAHYFHA A&
old a¥o] #F:E Fig. 59 ueh} gl
o= gAY FHRI AFEeF F A4
254 PAF Aotk windowolA FHF
g ABFoA AZEo]Y o golE ul
(bar)?l=  simulate, spacecraft, guide,
parameter, station, groundtrack, options 9 7

179 EolB2 FASAT

Nominal Orbital Element
Semi-major Axis a 42167.8361 (km)
Eccentricity e 0.0001632
Inclination i 0.3 (deg.)
Ascending Node 2 194 3726 (deg.)
Arg. of Perigee @ 48.3485 (deg.)
Mean Anomaly N 90,5896 (deg.)

Table 1.4 A2

0.4

o
N
1

i MR

latitude (deg.)
S
N

1
o
»

......... e L AL As s LA aan s
0 20 40 60 80 100
time (day)

Fig. 1 Satellite orbit motion due to case b
( case b : ag(36x36)+aptagptastay )
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Fig. 2 Satellite orbit motion due to case ¢

( case ¢ © ag(36x36)+agragtas ) Fig. 5 Mission Analsis of Satellites
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Fig. 3 Satellite orbit motion due to case b
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Fig.4 Satellite orbit motion due to case ¢

Fig. 7 Relative velocity of Satellites
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