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0
y = —3C1t + 2C5 cos (wot) — 2C3 sin (wot) + Cy

gogboooobooboobbooboobbooobg

2 . . .
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+C

(3.2.7)
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gobobooooooo
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wo wo
. 2
Cy = ——ag + 3tay (3.2.15)
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ggbooboobooooboon
Cy = /aydt +Ca (3.2.16)
1 2 .
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1 2
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2
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x = —C + Cysin (wot) + Cs5 cos (wot) (3.2.20)
wo
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oooo
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az = acos (6y — kt) (3.2.30)
ay = asin (0 — kt) (3.2.31)
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/cos (wot) cos (B — wot) dt = cos (6p) {; (], + 2%‘)0 [cos (wot) sin (Wot)]mt}

+ sin (6p) {2300 [sin? (wot)] im}

/Sin (wot) sin (fg — wot) dt = — cos (6p) {; [tine = 273)0 [cos (wof) sin (WOt)]mt}
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1 0 ) (3.2.32)
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1
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2 .
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2
_ 237115 sin (0p — wot) + w—g cos (fp — wot) — ﬁ sin (0p) sin (wot)
y = —3C 4t + 2Cp cos (wot) — 2C¢ sin (wot) + Cp

3a 5a a
+ —tcos (0 — wot) + — sin (6g — wot) — —5 cos (Bp) sin (wot
o (6o — wot) 2 (6o — wot) 2 (6o) sin (wot) (3.2.33)

& = woCp cos (wot) — woCe sin (wot)

3
+ ?at cos (6p — wot) — 2%10 cos (Hp) sin (wot)
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+ 3atsin (g — wot) — 2% cos (0o — wot) + 2 sin (0o) sin (wot)
wWo wWo
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000002(0) = y(0) =0, #(0) = @y, (0) = 500000

Ca =~ cos () + 1o (3.2.34)
wo
1
Cp = —iy (3.2.35)
wo
2,
Coc=——10 (3.2.36)
wo
5a . 1,
CD = _;8 Sin (90) — ZJO.TQ (3237)

00000000 0Owy=k0O0O0O0O0ODOO0ODOODOO

1 2
x = — sin (wot) 2o + — (1 — cos (wot)) Yo
wo wo

a2 teos (80) + =2 sin (80) b sin (wot) + § — =t sin (6) + — cos (6) b cos (wo)
HQ 2w } { 2 w }

wo 0 wo 0

~ 2 cos (00)}

w2
wo
2

4
(1 — cos (wot)) o + (—St + —sin (wot)) Yo
wo

Yy=-
wo

+a [{375 sin (0y) — 62 cos (90)} sin (wot) + {3tcos (00) + % sin (90)} cos (wot) (3.2.38)

wo O wo (.OO
3 )
—t 0p) — — sin (0
+w0 cos (6p) 3 sin ( 0)]
% = cos (wot) To + 2 sin (wot) Yo

1
+a H §t sin (Ay) — =— cos (00)} sin (wot) + §t cos (6p) cos (wot)]
2 2w 2
y = —2sin (wot) £ + (—3 + 4 cos (wot)) Yo

+a Hgt cos (6y) — w%) sin (90)} sin (wot) + {Stsin (80) — w% cos (90)} cos (wot) + w% cos (90)}

wo# kOO0
0Ooo000o0oo00e; 00 ¢,00000000000000000000000

1 [ 1 1
/cos (wot) cos (B — kt) dt = 5 { cos (wot) (—) sin (6y — kt)] _ 0 [sm wot) < cos (6y — kt }
— % L k nt k k Jant
1 [ . 1 wWo 1
sin (wot) sin (6 — kt) dt = 5 9 |sin (wot) | — | cos (Bp — kt) — — |cos (wot) — ) sin (6 — kt
-2 L k int k k dint
1
k

Yot r] 2 o

int

k
1 w 1
k) cos (6 — kt)} o+ ?0 {sm wot) ( z

int

)
/ ( )
[ntyesston w1 L {fantan (- y%%wtm}
i ( Jon

) i
cos (wot) sin (0y — kt) dt = { cos (wot)
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0032390000000C,00 C,0000003.220000003.2230000000000000000000
2 .
x=—C4 + Cpsin (wyt) + Ce cos (wpt)
wo
2a a 2a
B E) i B)

y = —3Cat + 2Cp cos (wpt) — 2C¢ sin (wpt) + Cp

cos (0p — kt)

2a + da _ da — 2a sin (6p — kt)
wok | k2 pa(1_ _ ’
K (1 kz) wok (1 k2> (3.2.40)
& = woCp cos (wyt) — weCe sin (wot)
2
+{ m e = =0 Bsin (6 — kt)
(1) e(-#)
y = —3C4 — 2woCp sin (wpt) — 2w Ce cos (wot)
4 2
+ —% + ¢ =\ T awowz cos (6p — kt)
k(1-5) w(1-5)
00D0002(0) = y(0) =0, 2(0) = g, §(0) =0 00 DO
Ca = (—2woCy + kCy) cos (o) + 1o (3.2.41)
k 1
Cp=——C;sin (90) + —20 (3.2.42)
wo wo
2k 2
Ceo = <3C’m - Cy) cos (6p) — —o (3.2.43)
wo wo
2k . 2,
Cp = (wOC'l. — C'y> sin (0y) — w—oxo (3.2.44)
gooooood
2a a 2a a k+ 2w
Cp=— — — = (3.2.45)
wok k2<1_%§> ka<1_%§> wg — k% k
2 4 2 2 4+ 2wok + k2
c, = 2% 30 @ a _ @ 3wp 2wk F (3.2.46)

wok k%2 2 (1_4075) wok (1_Wj) wi — k2 k2
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O00000000wy# k00000000000

1 2
— — sin (wot) 0 + — (1 — £) 3
x o sin (wot) T + o (1 — cos (wot)) Yo
a 2wy + k
* wa — k2 [ wo
k2)

2 2 2 (wi —
_wot 2k cos () cos (wot) + otk cos (0p) cos (kt) — (woi
wo ka

2wo + k

sin (0p) sin (wot) + sin (6p) sin (kt)

cos (90)1

2 4
y =—— (1 — cos (wpt)) &g + (—Bt + —sin (wot)> Yo
wo wo
2 2k
+ o2 i 2 [ (w(;j ) cos (fp) sin (wot) —
2(2wo + k) . 3wd + 2wok + k% .
— ———~¢in (#y) cos (wgt) + ———————sin (0y) cos (kt
0 sin () cos (wot) - (00) cos (k) o

3 (wg — k2 3+ 2wik — 3wok? — 2k3
Jth cos (6p) — S + 2 12 Sl sin (6y)
wo

3wd + 2wok + k2
2 ¢

os (0p) sin (kt)

k
& = cos (wot) To + 2sin (wot) Yo
a . .
+ Py [— (2wo + k) sin (6y) cos (wot) + (2wo + k) sin (6y) cos (kt)
+ (wo + 2k) cos (6p) sin (wot) — (2w + k) cos (B) sin (kt)]
¥ = —2sin (wot) o + (=3 + 4 cos (wot)) Yo

2+ 2wok + k2
a4 2 2 (wo + 2k) cos (bp) cos (wot) — 3w0—&—+—1—

2 4 gk + K2 2_ 2
3WO+++ sin (6p) sin (kt) + 320

+

cos (0y) cos (kt)

+2 (2w + k) sin (6p) sin (wot) — cos (0y)

324 0000

0000000000000003.23800003.247000000002(0) =y(0) =0, 2(0) = i, §(0) = g0

00000000000000000000000000000000000+t0000000000000000
000D0000z(t) =y(t)=0000000000000000000000 2000000000003.24700
00000000000

.’b(UJQ, a, k, 90, t, i’o, yo) = AI(WO, t).’EQ + Bm(wo, t)yo + aCm(UJO, k, 00, t) (3248)
y(wo, a, k, 00, t, i‘(), yo) = Ay(wo, t):l?o + By(wo7 t)yo + aC’y(wO, k, 90, t) (3249)

oobooooooooobottooobooooooooooooon

0= AI(WO, t)‘fo + Bx(wo, t)yo + (ICZ(OJO, k, 00, t) (3250)
0 = Ay(wo, t):l?o -+ By(WQ, t)y() + aC’y(wo, k, 90, t) (3251)

0000000000wd 0 20000000000000000@ a,k,b,t, 0,500 6000000000 3.2.500
00032510000000000 2000000000 0000000000000 OOOOOOOOOOO
0000o000oo0d0ooDoO0oooooooooDd o0 goUOOODODDODOODODODOODOODOOOOO

B.Cy — B,C,

o= 0 A B, (3.2:52)
. A, Cy— AC,
Yo = m (3.2.53)



0 30 Full Thrust 29

003.25200003.25300000000 M wp,a,k,60,t000000000O000O0O0t000000CO0O0OO0O
00000000 0 ypOooooooo

33 OO0

O000000OO00O0O0DCNLPOOOOOOODOOOOODDOOOOODODDOOOOODODODCNLPODODOOOOO
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00000000000 M e, t000DCNLPOOODOOOODOOODmME, 60000000 DO0O0ODOOOODODOO
O00000000000oO0 DCNLPOOUOOOOOODDOOOOODDOOOOODOOOOOOOOOO

eo—k/WODDD
DCNLPOOODODOOO

wo 000000027/ (365.256363004 x 24 x 60 x 60) [rad/sec]0]
a  3.5897 x 1077 [m/sec’]0 = 40mN/780kg x 70%0
t 391.94 [day]

0000 @M wo,a,k, 00,0000 30000000000k,6000000O000O0DOODOOOODODOOODOODOO
000000000000000 6g—k/wpoO00OODODODODOOODOODOOOODO
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1
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B
4 : ’ 1
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InBound loop

0334 000600 —k/woODODOO

360

0y —k/wo 0OODOODODUDOODDDOOOOODDODOOOODDOOO 2100000000000 Outhound loopO
0 O Inbound loopd O O O O Outbound loopO 0O O Inbound loop0 0 40000000 3.3.4000000000
O Outbound loopd OO0 O O0O0OO0O0O0COOOInbound loop0 00000000000 O0OO0ODOOOOOCOOOOOOO
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e Outbound loop 00000000 EDVEGAD
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e Outbound loop 000 OO0 O0O EDVEGADO
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X [AU]

0335 0000HINDOODO

0.3

0.1

0337 0D0O0OHIIODOODO

180

135 - ©

9 r ©

45 -

angle [deg]
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0331 000

0o |owoooo |owoooo |[moooo moooo |
oo 1.608 -1.608 1.608 -1.608
OooOoOoog | 676.70 [m/sec] | 2613.93 [m/sec] | 676.70 [m/sec] | 2613.93 [m/sec]
0000000 | 2631.47 [m/sec] | 659.14 [m/sec] | 2631.47 [m/sec] | 659.14 [m/sec]
ooo 1215.61 [m/sec] | 1215.61 [m/sec] | 1215.61 [m/sec] | 1215.61 [m/sec]
ToF 391.94 [day] 391.94 [day] 391.94 [day] 391.94 [day]
oooo 780 [kg] 780 [kg] 780 [kg] 780 [kg]
Dooo 25.03 [ke] 25.03 [kg] 25.03 [ke] 25.03 [kg]
k/wo 0.913 0.913 0.913 0.913
0o 19 [deg] 154 [deg] 199 [deg] 334 [deg]

033.1000000400000000000000

do000oooooooooOoOooOoOoOoO0O0O0g Outbound loop O Inbound loop 0000000 OOOOOO
OO0 200000 DCNLPOODODOODOODOODOO M Outbound loop 00O Inbound loop 000000000
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0.5
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03315 0000000000
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0ooo 780 [kg]
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0.03 0.03
0.02 0.02 A
0.01 0.01
é*0.0] r E*0.01 r
-0.02 H -0.02
00 100 20 300 100 00 100 200 20 200
Time [day] Time [day]
03322 0000 XOOOOODOOOx HIOOOMmM 03323 0000 YOOOOOOOOx HIlOOOMmM
00o0oooo [N 00o0oooo [N
0334 0000 2
0333 00001
[EE |oooooo [ooooo
EE |oooooo [ooooo |
00 0normd [mN] | 3.4 x 107* 3.4 x 1074
0000000 [au) | 0.0086 0.0177
000XOOO [mN] | 7.7412 17.5091
0000000 [au] | 0.0067 0.0211
DOO0YOOO [mN] | 5.5151 20.7093
SPED [deg] 2.4800 4.2164 :
Steering Angle [deg] | 20.7758 50.1450
0335 00O
00 ‘DCNLPDDD ‘DDDDDDDDD‘
oo 1.626 1.482
00O0oOooo | 1500.00 [m/sec] | 1581.58 [m/sec]
0000000 | 3500.00 [m/sec] | 3383.27 [m/sec]
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ToF 391.94 [day)] 391.94 [day]
oooo 780 [kg] 780 [kg]
oooo 25.32 [kg] 25.03 [ke]
k/wo 0.8696 0.825
Bo 13.43 [deg] 13 [deg]
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0337 0ooooO1

0338 O0OOO 2

\DDDDDD ooooo

2.8 x 10713
33.7222
18.6164
72.1820

EE
’l:l[l ‘DDDDDD DDDDD‘
00 O norm0 [mN] 1.1 x 10713
0000000 [au] | 0.0083 0.0219
D0O0XOOO [mN] | 15.2879
0000000 [au] | 0.0073 0.0225
000YOOO [mN] | 6.9160
SPED [deg] 3.5373 15.9494 .
Steering Angle [deg] | 43.7380
0339 0O0OO
0o B R EEEEEEEEER
oo 2.069 1.0068
0000000 | 1500.00 [m/sec] | 1511.97 [m/sec]
0000000 | 3500.00 [m/sec] | 3483.29 [m/sec]
ooo 966.6 [m/sec] 1958.07 [m/sec]
ToF 404.69 [day] 404.69 [day]
oooo 500 [kg] 500 [kg]
oooo 12.80 [ke] 25.59 [ke]
k/wo ; 0.3960
90 - 284 [deg]

00000000000 3318000 33230 0000000000000000ODOOOOOODCNLP OO
gbobobooooooboooboboboooooooboobobobooboo

goooooboooobooboboboooooooobobobobobDobooboobobobobobobobOoDbOoD
000000000000 XO00O0YOOOSteering Angle 0000000000000 O0DOOOO Steering Angle
oooooooooo40000000D0bOO0O0oDboOooo

00o0000oo0o0oooooooooooog 2000000 VILMOOOoOOoOooooooooooooooooo
oooooooo0ooboo0ooooOoooOooOoooOoOooDoOoOoOoDbO200000bDO00ODO0OODOOnD 200
1000000000000 00O00O000o00oDO00oDOo0ooOOoUOO00D00oOOoUoO00ooOoOooUooo
gogoobooooobooobobooobbooobbooobboobbboobboobobboobboobbboOoo
ViLMOOOO0OOOOoooooooooooooo
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oooboooooOooOoOoOoboOooOoOoOoDbOboOooOo0 1Ooo0oooOoOooOo0oOoobOOoUoDOoOOoooOoOoOoDboO
o00oo00oooOdo0oDooO0 10opobo0o0oooOoooooooooag
o0oooooooo0ooooooo0oUooooooo0ooooooo000ooooDo0 3000000l
obobooboooooogoogon
goooooooboboooboboooobbooobboobbbooobboobbooLobboobbooob b
goooooooooooboobobobgoooooobobobobobooboboobobobobobOobOoboog
gooobooooboboobbooobbooobobooobboobbooobboobbooobboobbooo
gboboboooooboboboboboooooobobobo
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oooooo 30000000000 2000000000000000C00OOOO0O00O0O0O0O0O0O0O0OOOOOO
oobooooooooobooooooooooooboOooooooooog

i=F, (4.1.1)

004.1.100 F,00000000D000D00000OO00OO

ooooooon
gobooobooooooooobodobooooboooooooooood

0100 x:Clt—FC'g,x":Cl
0200 a=Llg(t-T)’+Ci(t—T)+Ch i=g(t—T)+C}
0300 z=C{(t-To)+CY, z=C7

o000¢000 1000000000000000000000000DO000D0 10000t 0Mo<t<Ti0O
ooooooooootoooooooooooo100000000000o000o00

m(] 100 0O00O00OOO0OO0O0OOOOO0O0OO0

000000 1000000 booooooo
xr = vt + g
i:UQ
(0200 0100000000000O00ODO 2000000000000

.’1?<T1) = Cé = o1} + xo (416)
1’(T1) = Ci = Vo

oooooo200000000000000

1
T = ig(t—T1)2+Uo (t =T1) +voT1 + zo (4.1.8)
=g (t—"T)+vo (4.1.9)

m]300 02000000000000003000000000000O0

1
MBFJW:§“n—ﬂf+mayJU+%ﬂ+% (4.1.10)

i(T3) = Cf = g(Tz = T1) + vo (4.1.11)
000000300000000000000

z(t) ={g(To —Th) +vo} (t —T) + %g (Ty —T1)% + vo (T, — Ty) + vT + o (4.1.12)
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obobooooog
0000o00ooooooooooo4..1ooooooooooooooooon
Ci = /det—FC'A (4.1.13)
02:/(7F$t) dt +Cp (4.1.14)
0100 z=Cit+Cs
0200 z=C(t—T1)+Cs
0300 z=C1(t—Tz)+Cs
gbobol1ooboobooboboboo
m(0 100 01000000000000C,0 C;OOOO0O0OOOO0
Ci=Cx (4.1.15)
Co=Cp (4.1.16)
gbobobooooooobgoobo
LL’(O) = CB = X0 (4.1.17)
2(0) =Cy =g (4.1.18)
goboOo0o0o10o000oooooooogoo
x = vot + xo (4.1.19)
T =g (4.1.20)
gboboboooooboboboboboooooogo
(0200 0200000000000 C;0C,00000
t
01:/ gdt' + Ca =g (t —T1) +Ca (4.1.21)
T
; 1
02:/ (—gt')dt/-l-C’B:—gg(t2—T12)+CB (4.1.22)
T
oOoo0oDOO0O0O 2000000000000
1
r={g(t—T)+Ca}(t—T)+ {—29 (t*—T7) + CB} (4.1.23)
T=2g9(t—T1)+Cx—gt (4.1.24)
0100000000000000 2000000000000
x(Tl) =Cpg =vT1 + xo (4125)
.’L‘(Tl) = CA — ng = Vo (4.1.26)
oopboOo0o20000000000000D0
1
x:{g(t—T1)+v0+gT1}(t—T1)+{—2g(t2—T12)+v0T1+x0} (4127)
T = 29 (t — Tl) + vo +gT1 — gt (4128)

gobogoobooboon

goboobbooboooboo
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m] 300 O0O30000COC0O10000CO0O0COOCOODCOODODOO

Ci=Cy (4.1.29)
Ch = C (4.1.30)
1
2(12) =Cp ={g9(Ta —T1) + vo + g1 } (T — T1) + {—29 (T3 — T7) + vy + xo} (4.1.31)
i:(TQ) =Cy =291y — T1) + vy 4+ 911 — gT5 (4.1.32)
gooodoo300000oooooooon
1
$(t) = {g (T2 — Tl) —+ ’Uo} (t — TQ) + {QQ (T2 — T1)2 + vols + .T()} (4133)

oboboboooooboobooboboboooooobooo
goboooobooboobbooboobboboboobboobbooboo

42 00O

goobobo0ooooooboobobooooobD 1000 ~-00000b0 2000000000000 300000
oo00OOoO00ooOoO0O0oDboOOobobo 421000000000DO

0 Ty 15 t
F——f——]
[0, 0]
[©0, o] a0, k

0421 000000

O10000-T70 DOODOODOOOOOODOOOO %o, Y
O 2D|:|DT1—T2D oad a(a,ﬁo,k)
03000T7,—¢t0 O0O0O0

gobodooboooobooooooo

a; = acos (0y — kt) (4.2.1)
ay, = asin (0 — kt) (4.2.2)

421 0100
003.2.26000003.229000000C, 00 C, 000000 100000000000000000O00OOOO

C1 =Cy (4.2.3)
Cy=Cp (4.2.4)
Oy = Co (4.2.5)
Ci=Cp (4.2.6)
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ooo0o0b3220000003220000000000000 1000000000000

2
x = w—CA + Cpsin (wot) + Ce cos (wot) (4.2.7)
0
y = —3Cat + 2Cp cos (wot) — 2C¢ sin (wot) + Cp (4.2.8)
& = wpCp cos (wyt) — weCo sin (wot) (4.2.9)
gy = —3C4 — 2woCp sin (wot) — 2w Cc cos (wot) (4.2.10)

00000z(0) = y(0) =0, £(0) = i, §(0) = Ho0 000D

Ca =10 (4.2.11)
1
Cp = —iy (4.2.12)
wo
2
Co = ——1o (4.2.13)
Wo
2
Cp = ——1iyp (4.2.14)
wo

00b0b0o0O0o00o0 10b0bobobooooon

1 2
x = — sin (wot) £o + — (1 — cos (wot)) Yo (4.2.15)
wWo wo
2 . 4 . .
y=——(1—cos (wot)) &o + | —3t + — sin (wot) | Yo (4.2.16)
wo wo
& = cos (wot) & + 2sin (wot) Yo (4.2.17)
y = —2sin (wot) &0 + (=3 + 4 cos (wot)) Yo (4.2.18)

422 0200

000000000000 0w=k0w#k0000000000000O0 20000000000000C,0O
0OCc,000000003.220000003.22900000000000000000¢t0000O00OOO0OODOO
ooo
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wo=kOOO
003.226000003.229000000¢C,00 ¢,00000000000000007,00 0000000
00oooooooo

Cy = wi {cos (6o — wot) — cos (0p — woT1)}
0

+Cy
C—§i(t—T) (o)
2_2w0 1) COs (Up

1a cos (0p) (cos (wot) sin (wot) — cos (weT7) sin (weTh))

242
1la . ) 2

— ——5sin (Ap) (sin? (wot) — sin? (woT1))
2 wg

+Cp
3a

Cy = —5 o (¢ = Ti)sin (6) (4.2.19)

1

-3 % sin (6p) (cos (wot) sin (wot) — cos (woTh ) sin (woT?))

0

1

+ f% cos (0y) (sin2 (wot) — sin® (woT1))
2 wg

+ C¢o

C4 = 5% {sin (90 — w()t) — sin (90 — onl)}
Wo

+32% {t cos (0y — wot) — T cos (6 — woT1)}
wo
+Cp

ooopo0o3220000003.2250000000000000 10000000D0OO00O00O

T = %C’l + Cysin (wo (t —T1)) + Cscos (wo (t — T1)) (4.2.20)
0

y=—-3C1(t—T1)+2C3cos (wo (t —T1)) —2C3sin (wo (t —T1)) + C4 (4.2.21)

T = (.L)OCQ (o)) (wo (t — Tl)) — wng sin (WO (t — Tl)) (4222)

= —3C1 — 2woCy sin (wp (t — T1)) — 2weC cos (wo (t — T1)) (4.2.23)

00000 200000000000000000000000000000000000000000000O0CO
ooooo

00000x(Ty) =2n(Th), yi(Th) = yu (1), &1(Th) = @ (Th), 9r(Th) =y (T1) 0000000000 Ca O
0Cp000000000/0000001000000[I0000002000000000000000000
ooo

2 1 2
—Cy+ Co = —sin (weTh) o + — (1 — cos (woT1)) Yo (4.2.24)
wo wo wo
2 4
20 +Cp =—— (1 — COS (WOTl)) To + (—3T1 + ; sin (WQT1)> Yo (4.2.25)
Wo 0
woCp = cos (woT1) & + 2sin (weT1) Yo (4.2.26)

—3C4 — 2woCo = —25sin (weT1) o + (=3 + 4 cos (woT1)) Yo (4.2.27)
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ooooooooooooo

Ca=19o (4.2.28)
1 2
CB = — COS (onl) fCO + —sin (onl) yo (4229)
wo wo
1 2
CC = —sin (onl) i?o — — COS (WOTI) yo (4230)
wWo wWo
2
Cp = ——Ig — 3T1y0 (4.2.31)
wo

00D000000004.219000000000004.220000004.22300000000000000000 2
oboboobooooo

1 2
x = — sin (wot) &o + — (1 — cos (wot)) Yo

Wo Wo
+ 2% {cos (0p — wot) — cos (B — woT1)}
0
3a .
+ ——sin ((UQ (t — T1) — 60) (t — Tl)
2 wWo
1
- 5% sin (wp (¢ — T1) 4 ) (cos (wot) sin (wot) — cos (weTy) sin (weTh))
“o
1
+ 5% cos (wo (t — T1) + ) (sin® (wot) — sin® (woT1))
“o

2 4
y = — {cos (wot) — 1} &0 + {—315 + —sin (wot)} Yo
Wo wo
- 3% {cos (0p — wot) — cos (g — woT1)} (t —T1)
0

+ 5% {sin (6o — wot) — sin (A — woT1)}
0

+ 35 {tcos (6g — wot) — T cos (6 — woT1)}
0

+3-% cos (wo (t — Ty) — 6o) (t — Th)

wo (4.2.32)
- wig cos (wo (t —T1) + 6p) (cos (wot) sin (wot) — cos (woT1) sin (weT1))
- % sin (wo (t — T1) 4 6p) (sin® (wot) — sin® (woT}))

0

T = cos (th) 9.30 + 2sin (WQt) yo

+ %a cos (wo (t —T1) — bp) (t — T1)

1
- Ewi cos (wp (t — T1) 4 o) (cos (wot) sin (wot) — cos (woTh) sin (weTh))
0
1
- 51 sin (wo (t — T1) + o) (sin® (wot) — sin® (woT1))
wo

y = —2sin (wot) & + {—3 + 4 cos (wot)} Yo
32 {cos (6 — wot) — cos (Bp — woT1)}
wo
— 3asin ((.L)O (t - Tl) - 00) (t — Tl)

+ wio sin (wo (t — T1) 4 0) (cos (wot) sin (wot) — cos (woTh ) sin (woT1))

- wio cos (wo (t — T1) + ) (sin® (wot) — sin® (woT1))
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wo#£ kOO0
wo=kODDO0DO000O0003220000003.229000000¢C,00 C,00000

Cy = % (cos (Bg — kt) — cos (6p — kT1))

+Cx
Cy = 12;2 {(k 4 2wp) (coswpt sin (By — kt) — coswoT sin (6 — kT71))
wowg —k
+ (2k + wo) (sinwypt cos (6p — kt) — sinwoTh cos (6 — kT1))}
+Cp
e 1 (4.2.33)
C3 = ——5——5 {— (k + 2wo) (sinwot sin (6 — kt) — sinwo T sin (6 — kT1))
wowg —k
+ (2k + wo) (cos wot cos (Bg — kt) — coswoT cos (g — kT1))}
+Cc
2a  3a . . 3a
04 =|l—+ -5 (sm (90 — kt) — Sin (90 — le)) + — (tCOS (90 — kt) — T1 COS (90 — le))
kwo = k? k
+Cb

000004.220000004.2230000 000000000 100000000000
00000x(Ty) = 2n(Th), y1(Th) = yu(T1), 1(Th) = &7 (Th), 9r(Th) = yp(T)D0O00000000 Ca O
O0CpU00000wy=k000000000000wy=k0000000000O000O0O

Ca =1 (4.2.34)
1 2
Cp = —cos (WQTl) Ty + — sin (WOTI) o (4235)
wo wo
1 2
Ce = —sin (woT) g — — cos (woT1) Yo (4.2.36)
wo wo
2
CD = —7"t0 - 3T1y0 (4237)
Wo

ooo0ooo4233000000000004.220000004.22300000000000000000 20000
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gooooo
2 a
x = ——{cos (0y — kt) — cos (6p — kT1)}
wok‘

1 2
+ — sin (wot) o + — (1 — cos (wot)) Yo
wo wo

1
A (k+ 2wo) {—sin (woTh) sin (6o — kt) + sinwo (271 — t) sin (6 — kT1)}
wowg — k
1
iﬁ (2k + wo) {cos (woT1) cos (B — kt) — coswg (211 — t) cos (6p — kT1)}
wowg — k
y= —3% (cos (Gy — kt) — cos (6 — kT1)) (t — T1)
2 4
+ — (cos (wot) — 1) Zg + (—3t + —sin (wmﬁ)) Yo
wo wo
1
+ 2i272 (k + 2wp) {cos (woT1) sin (g — kt) — coswq (277 — t)sin (0g — kT1)}
wowg — k
1
+ 21272 (2k + wo) {sin (woT1) cos (0g — kt) — sinwg (277 — t) cos (0g — kT1)}
wow§ — k
2a 3a . . 3a
+|—+ = ) (sin(6g — kt) —sin (6 — kT1)) + — (t cos (6g — kt) — Ty cos (6y — kT1))
kwo k2 k

& = cos (wot) To + 2 sin (wot) Yo

1
+ a5 (k + 2wp) {cos (weT1) sin (fg — kt) — coswy (271 — t) sin (0p — kT1)}
2

+a 2k + wo) {sin (weTh ) cos (By — kt) — sinwyg (271 — t) cos (g — kT1)}

wd — k2 (
Y= —3% (cos (Bg — kt) — cos (6p — kT1))
— 2sin (wot) £o + (4 cos (wot) — 3) Yo

1
— ZQW (k 4 2wq) {—sin (weT7) sin (g — kt) + sinwq (271 — t) sin (6 — kT1)}
2 _

1
— 20,m (2k + wp) {cos (weTy) cos (Bp — kt) — coswg (2T — t) cos (0p — kT1)}
0

423 0300

(4.2.38)

01000000003.226000003.229000000C;00 ¢, 000000 30000000000000

ooooooooo

Ci=Cy
Cy=Cp
C3=C¢
Cys=Cp

ooooob3220000003220000000000000 100000000000

2
x=—C4+Cpsinwy (t — Ty) + Cc coswyg (t — Ts)
wo

y=-3C4(t—Ta)+2Cpcoswy (t —Tz) — 2Cc sinwg (t — T2) + Cp
& = woCpcoswy (t — Ta) — woCe sinwg (t — T»)
y = *SCA - 2(.0003 sinwo (t - TQ) - QWOCC COS W (t — TQ)
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00000z (T2) = 2 (T2), yu(Te) = yur (Te), (T2) = 2 (T2), yu(T2) = ym(T2)00 0000000 Ca

00 Cp00000000 3000 IxyODODODDODODOODODOO

2
zr(1z) = QTOA +Cc
0

(T2)
yrr(T2) =2Cp + Cp
Zrr(Te) = woCp
Ui (Tr) = —3Ca — 2w Ce

OD0o0O0C,s00 CpODOOOO0OODOOOOO

Ca = 2woxr(T2) + g1 (To)

1.
CB = 7$][(T2)
wo

2.
OC = _31'II(T2) — 7yH(T2)
wo
2 .
Cp = ——i(Ts) + yir (1)
wo

O00wi=k0wy# k0000000000

wo=kOOO

004.25100000425400 wo=k00000 2000000000000000000000000000

Ca =190
+ wi {COS (90 - WOTQ) — COS (90 - (.OQTl)}
0

1 1
Cp = —cos (wOTQ) To + 2— sin (ong) Yo

wo Wo
3 a
+ 57 COS (WQ (Tg — Tl) — (90) (T2 — Tl)
wWo
1
- 5% cos (wo (To — T1) + 6p) (cos (woTz) sin (weT) — cos (woTh ) sin (woT1))
0
1
— 5% sin (wo (T2 — T1) + 6p) (sin2 (woTy) — sin? (wOTl))
0
1 . . 2 .
Co = —sin (woT3) &9 — — cos (woT2) Yo
wo wo
3a .
+ 5* Sin (w() (T2 - Tl) - 90) (TQ — Tl)
wo
1
— 5% sin (wo (T2 — T1) + 6p) (cos (woT2) sin (weT2) — cos (weT1) sin (weT1))
0
1
+ 5% cos (wo (To — T1) + 6) (Sin2 (woTy) — sin® (onl))
0

2 .
CD = ——X0 — 3T2y0
wo
a
— 3;0 {COS (00 — (.OOTQ) — COS (90 — onl)} (TQ — Tl)

a . .
+ 5@ {sin (fg — woT2) — sin (0 — woT1)}
0

+ 35 {T2 coS (90 — ong) — T} cos (90 - WOT1)}
0

(4.2.55)
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O00O004.243000004.2460 0000000000000 30000000000
x = isin(w t) &o + i{1 — cos (wot) } ¢
= o ot) Zo “o ol) s Yo
2
+ CLF {COS (00 — ong) — COS (00 — onl)}
0
3a .
+ 5* Sin (wo (t — Tl) — 90) (TQ — Tl)
wo
1
- 5% sin (wo (t — T}) + 6o) (cos (woTh) sin (woT) — cos (woT? ) sin (woTh))
0
1
+ 5% COS (wo (t — Tl) + 00) (sin2 (wOTg) — sin2 (WOTI))
0
2 . 4 . .
y = — {cos (wot) — 1} &g + {—3t + —sin (wot)} Yo
wo wo
3
—a— {cos (6p — woTs) — cos (8 — woT1)} (t —T1)
0
3
+a— {Ty cos (0 — woTs) — 11 cos (6p — woT1)}
wo
5
+ a— {sin (fg — woT>) — sin (6 — woT1)}
0
3
+a—cos (wo (t —T11) — 0p) (In — T}
g 8 (0 (0= T1) = 60) (T2 = T) (4.2.56)
1
—a— cos (wo (t —T1) + 6p) (cos (woT2) sin (woTs) — cos (woTh) sin (woT1))
wo
1
—a— sin (wo (t — T1) 4 0p) (sin® (woT) — sin® (weT?))
0
& = cos (wot) To + 2 sin (wot) Yo
3
+ag cos (wo (t =T1) — bo) (Tp — T1)
11
— a5 —cos (wo (t = T1) + 6p) (cos (woTz) sin (woT) — cos (weTy) sin (weTh))
0
11
—a5— sin (wo (t — T1) + o) (sin® (woT») — sin® (woT1))
wo
y = —2sin (wot) &0 + {—3 + 4 cos (wot) } Ho

— ai {cos (6p — woTs) — cos (6 — woT1)}
wo
— adsin (WO (t - Tl) - 00) (T2 — Tl)

1
+ a— sin (wp (¢ — T1) 4 09) (cos (woT?) sin (weTs) — cos (weTh ) sin (weT1))
0

1
— a— cos (wp (t = T1) + 6p) (sin® (woT) — sin® (woT1))
wo
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wo#£ kOO0
004.251000004.25400 wo# k00000 2000000000000000000000000000

Ca =19
+ % {cos (6p — kT3) — cos (6 — kT1)}
1 2
Cp = —cos (WOTQ) To + wf sin (ong) Yo
0

Wo
a ! (k + 2wp) {cos (woT1) sin (Bg — kT) — cos (wg (211 — T»)) sin (6g — kT1)}

wo wi — k2
a 1 . .
Py (2k + wp) {sin (weT1) cos (Bg — kT) — sin (wp (211 — T»)) cos (0p — kT1)}

1 . . 2 )
Co = —sin (woTs) &g — o cos (woT?) Yo (4.2.57)

wo
a 1 . . . .
o (k 4 2wo) {—sin (weT1) sin (g — kTs) + sin (wo (271 — T3)) sin (g — kT1)}
a 1
o (2k 4+ wo) {cos (woT1) cos (6 — kTz) — cos (wp (217 — T3)) cos (0g — kT1)}

2 . .
Cp = ——ig — 31250
wo

- 3% (cos (6 — kTb) — cos (6o — kT1)) (T — T1)

2
+ </€L¢CJL + %) (sin (g — kTz) — sin (0g — kT1)) + f%a (T cos (g — kTz) — T4 cos (Bg — kT1))
0
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000004.243000004.24600000000000000 30000000000

1 2
x = — sin (wot) &g + — {1 — cos (wot)} %o

wo wo
2
+ a— {cos (g — kTz) — cos (0g — kT1)}
ka
k + 2wy . . . .
+a——5—= [sin (wo (t — (T2 + T1))) sin (0 — kT2) — sin (wo (t — 271)) sin (0o — kT1)]
wo (wg — k?)
2k + wo

+a [cos (wo (t — (To + T1))) cos (6 — kTs) — cos (wo (t — 2T71)) cos (0g — kT1))

wo (wg — k2)

2 4
y = — {cos (wot) — 1} &g + {315 + —sin (wot)} Yo
wo wo

_ a% {cos (6p — kT3) — cos (6p — kT1)} (t — T1)
+ a% {T5 cos (0p — kTp) — T cos (6 — kT1)}

2 3 . .
+a (kwo + k2> {sin (fg — kT3) — sin (0g — kT})}

" 4.2.58
aj:i%flg)k%(mﬂt—CB%JH»)$nw0—kT®—wnﬂwoﬁ—ﬂin)gnwo—kTg] (4.2:58)
a 2 (2]€ + UJQ)

wo (wg —k2)

& = cos (wot) To + 2 sin (wot) Yo

[—sin (wo (t — (T2 + T1))) cos (6o — kT5) + sin (wo (t — 2T1)) cos (6g — kT1)]

k+2
+ aw;_ :g [cos (wo (t — (T2 + T1))) sin (0p — kT5) — cos (wo (t — 2T1)) sin (6 — kT1)]
2 _
2k + wo . .
+ a2 [—sin (wg (t — (T2 + T1))) cos (8 — kT») + sin (wg (t — 2T71)) cos (0g — kT1))
2 _

y = —2sin (wot) o + {—3 + 4 cos (wot) } %o
- 3% {cos (0p — kT3) — cos (0p — kT1)}

- OLW [sin (wo (t — (T2 + T1))) sin (6 — kT2) — sin (wo (¢ — 271)) sin (8o — kT1)]
0
_ aw [cos (wo (t — (T2 + T1))) cos (g — kTs) — cos (wo (t — 2T1)) cos (6 — kT1)}
424 0000

0000o000o0o00000o00000000000o0 300000000000000000000000

ZL‘(OJO, a, ka 907 Tla T27 t7 :I"‘Oa yO) = AI(WOa t)xO + Bz(w07 t)yO + aci(w()a k) HOa Tla T27 t) (4259)
y(WOa a, k7 607 T17 TQa tv jf.Ov yO) = Ay(w()v t).’EO + By(w07 t)yo + aCy(WOu ka 007 Tla T27 t) (4260)

oobooooooooobOtoocooboocoooboOoobooooo

0= Aw(wo, t).i‘o + Bw(WQ, t)yo + anc(wO, k,00,T1,T5, t) (4.2.61)
0= Ay (w07 t).’i}o + By (wo, t)yo + aCy (OJO, k, 0o, Ty, T5, t) (4262)

00000000000 00O0DbO0D 2900 yoOOOODOODODOO
B,C, — B,C,
_ o BeCy = ByCa
A.B, — A,B,
C AC,— A,
o =a——
A,B,— A,B,

i = (4.2.63)

(4.2.64)
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004.2.6300004.26400000000 M wo,a,k,00,71,7T2,t000000000000000 t000000O00O0O
Oooooooooo0 o0 ygpOooooooo

43 OO

022500000000000000000000000 2000 VILMOODOOODOOOODOOOODO
gbobobooooooooobobo

431 0000000000000 ODCNLPOOOODODOOODOODODODO

0oooooo
00000000000000000000000000000000 Mwg,a,k,b,T1,Tt000000000
0000000000000 4, 000000000000000 Mwy,a,k,b0,T1,T»,t00000000000
0000000000M@e,t000DCNLPOOOOOOOOOOME6,Ty,72000000000000000
00000000000000000 DCNLPOOOOOOOOOO0OO0O0O00O00O00000O00

0ooooo

wo 000000027/ (365.256363004 x 24 x 60 x 60) [rad/sec]O
5.6 x 1075 [m/sec’]0 = 40mN/500kg x 70%0
0:0.026:2 xwy [rad/sec]

Oo  0:3:360 [deg]

7, 1:1:33(000D0)

T, 1:1:33(00D0D0)

t 404.69 [day]

ooooooooooooooooooooooooT, >,y oooooooooooooooooooooooo

oooooooooooon

oooo
00000000 00DO0o0oUDoU0o0oUo DONLPOOOOOUOOOOUOOOOODDOOOOO

0.1 T T T T T 0.1

oF

Y [AU]
Y [AU]

0431 00O00OHINIDOODO 0432 0O0O0O0O0O0OO0OOCO
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Y [AU]

1.5

0.5

-1 -0.5 0 0.5 1 1.5
X [AU]

0433 0O000000D0OO

180

135

90 r

45 -

angle [deg]
=Y

0 4.3.4 Steering AngleODHillOOOO

0431 00O
gg ‘ g
oo 1.719
0o0o00o0oo | 1501.40 [m/sec]
0000000 | 3499.83 [m/sec]
ooo 1162.60 [m/sec]
ToF 404.69 [day]
0ooo 500 [kg]
oooo 15.35 [kg]
k Jwo 0.702
6o 348 [deg]
T1 0 [day]
T2 240.2869 [day]

100

200
Time [day]

300

400

0431000 43400000000 3330000000000000000000 3313000 3.3.1600
gobobooooog
goobobmooobobo -0 -oboboboooboboobDOobbUobobobooooobogoo
gobogooboooobooboooooobobooobooogoobooobobooou -obobooboooboboo
ooooo0ooooooOoooooo VILMOOOoooooooooo 2000000000 VIDLMOOOOOO
oobl1obo0boboboogooooooobooooooooooobOobO0ob0obOobobDobDooDooDooooboog

ooooooo

432 0000

022500000 DCNLPOOOOOOOD 43.1000000000000000000OODOOOOOOO
0000000000 0MSPEOOOOUOOOOOODOUOODOOUUOOODOODOSteering AngledO0O
gogboobogoobooboobboob
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180 1T e
150
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E
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w60
S
30
0f i i ; i
0 100 200 300 400
Time [day]
0 4.3.5 SPEO
L - 1.15
0 -7 Diff - - - Diff
1.1
0.4
1.05
EO.S Ei
8 3 1
S S
0.2 a
> a
o o 0.95
4 BN
0.1
0.9
0 L L L L 085 L L L L
0 100 200 300 400 0 100 200 300 400
Time [day] Time [day]
0436 0O0O0DOOO 0437 O00ODOOO
180
0.03 | "'2"1”
135 f
o op
0.025 o
90 -]
o
0.02 T
= 3
= =
0015 2
2 £
oot H
]
&
0.005
0 100 200 300 400 300 400
Time [day] Time [day]

0438 00000O00O0O0Ox HilOOOO 0 4.3.9 Steering Angle0 0 0O0O0O0Ox HillOOOO
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0.03 - 0.03
---Diff %o,
—AM
0.02 0.02 H © OP
0.01 0.01
E*OAOI r é*0.0] r
-0.02 -0.02
00 100 200 300 200 08y 100 200 300 200
Time [day] Time [day]
04.3.10 OO0O00 XO0OOOOOoooOx HOoOOOO 04.3.11 OOO0OO0YOOOODOOOOx HIOOOO
0433 0000 2
0432 000O0O1
’l:l[] ‘DDDDDD goooo
[EE |oooooo [ooooo |
O000normO [mN] | 1.1x 107 | 2.8 x 10713
0000000 [au] | 0.0179 0.0524
00O0XOOO [mN] | 2.9506 4.4199
0000000 [au] | 0.0103 0.0299
000YDOO [mN] | 1.8765 5.5552
SPE O [deg] 2.5060 8.0670 )
Steering Angle [deg] | 18.2560 36.7804
0434 00O
oo | peNLPOOD |0Do00D0O0O00000 |
oo 2.069 1.719
0000000 | 1500.00 [m/sec] | 1501.40 [m/sec]
000OoO0oo | 3500.00 [m/sec] | 3499.83 [m/sec]
ooo 966.6 [m/sec] 1162.60 [m/sec]
ToF 404.69 [day] 404.69 [day]
oooo 500 [kg] 500 [kg]
Dooo 12.80 [kg] 15.35 [ke]
ke /wo - 0.702
0o - 348 [deg]
T1 - 0 [day]
T2 - 240.2869 [day]

0435000 431100000000 33000 3317000 3323000000000000000000
gboboooooboooobobobobooooooobobobooboboooommooooooboobobobooo
goboboooobooobobooobooobbooobboobbboobbooobboobboobbboOoo
gbobobooooooobgoobo

o000oo0o00mooo00oooo0o00ooO0o00On 3.3300000000000000 DCNLPOO
goooboooboboobobooobbooobbooobboobbboobboobobooobboobbbooo
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ooboooooobOooooboooooooOooOoooboOoooOooOobOboOobOoOoOoOoOoOoOobObOOobObOOoOoDbbOOboO
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oooooooooooOoDOOO0D0O 1000000000000 O00O0O0200000000000000000O0A0
ooooooobooooooon
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oobooooooobOoobobooooooobooOooboOooooooboOoboooOooOoOobOboOobOOoOoooOOoOoboo
000000o0o0OO000000O00O00000O0O0O0O0000DO0O0GADODDODOODOOODDOOOOOO
obooboobooooboooOooboboobOobOOoOO0obOOobOOoOOoO0O0obC0obOOobOOobOOobObCbObcbOOobOoDbOoDO
oooboooooooobooooooooobooboboooon

0224000 2250000000000000000000000000000000000000D000OO
ooboooooooooobobooooooooOoooooobooooboOoooOooDbDboOoboboOoOooOoOooDbboOoDboboa
ooooooooooobooooo

5.1 OO

gooboomoooooobo -00oob ~-ooooboob0 -000b -~-0o0oboobOb00ooboboOo0oooooooo
oobooooooooooboooooooobooooboooooobboOoboooOooDOooDbboOobooOoOooobOoOoOoDboo
ooboobooooooboo-oboboo-gbbooodboobooooobooooboooobooobooooood
gooooooooo1l1oooooo 1boboo-00ooooo 1000000 2000~0000000C0C0 1000
oobo30o0mooooooooooomoboooooDooobo 2000000 1000-~000000 200000
0O2000-0000000C0C02000000300MODODOODOOO

0000000000000000000000000000000000000000O01 0000 EDVEGA
00200140000 EDVEGADOO 2000 300000000000000000000ODO0OOO0ODOOO
20000000000000000000O0COOOOOOOOOODOOOO0O0O0O000-0000 00000
ooooooloooooooooboooboboooooooo00 -0o0oob0 -00oobboooooo 200000000

ooooooooooooooooooooooOooOOOO000b0 g0y OOOOOOOOOOOOOOODODDOO
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oooz200000000000000D000D00D0O0O0O0O 20y O0O0OO0OO0OO0OO0O0OO0OOO0OO0OO0OOOOOOOOO
oooooooooooooon

0 T4 T1o t1 0 T Too ta
[O: 0] I [xzolvlyzo] I I I
[%10, Y10] @, 610, (%20, Y20 @, 020, k2

0511 000000

52 00O
521 000000000000

gooooooooboooboooobooobboobbooobboobboobobboobbooobn Lo
oooooooooOooOoOooOobooOoOoO0oOoodoooOooDooOoD 10o0obDOo0oOoO0bDOoOoDOOoboboOoDooog
000oo00ooo0d0ooDod0oo0odooo0ooo0oooO0UoDoO0U0oooOOoU0ooD 1oooooooo

2
x = w—C’A + Cp sin (wot) + Ce cos (wot) (5.2.1)
0
y = —3Cat + 2Cp cos (wot) — 2C¢ sin (wot) + Cp (5.2.2)
& = woCp cos (wot) — weCc sin (wot) (5.2.3)
y = —3C4 — 2woCp sin (wpt) — 2w Ce cos (wot) (5.2.4)
00000000000(0) = o, y(0) = yo, #(0) = @0, y(0) =50 0O00D000
Ca = 9o + 2woxg (5.2.5)
1
Cp=—ido (5.2.6)
wo

2 .

Co =——19o — 30 (5.2.7)
Wo

2 .

Cp=——x9+ Yo (5.2.8)
wo
ooo0oooooo1oooogooooo
1 2
x = (4 —3cos (wot)) xo + ™ sin (wot) &g + o (1 = cos (wot)) Yo (5.2.9)
0 0
. 2 . 4 . .
y = 6 (sin (wot) — wot) o + yo — — (1 — cos (wot)) Zo + (—St + —sin (wmﬁ)) Yo (5.2.10)
wWo wo

& = 3w sin (wot) z¢ + cos (wot) o + 2 sin (wot) Yo (5.2.11)
¥ = 6w (cos (wot) — 1) g — 2sin (wot) Tg + (—3 + 4 cos (wot)) Yo (5.2.12)

oobbodoooooboodooooooooooooooobooooooooooooobobo0ooooooboboOooboonog
ooboooooooooboocoooboooooboooon

(4 — 3cos (wot)) zo
6 (sin (th) - LUQt) o + Yo

3w sin (wot) xg

< R R R

6w (cos (wot) — 1) xg
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522 0000

ooooooooooooooooooOoOOCcOoOOO0OO0O000ooooooo 100000 3000000000
o02000003000000000O0O00DO0OODOO0OOOOO

e 1100000 300
z1(wo, a, k1,610, Ti1, Tho, t1, £10, Y10) =
Avz(wo, t1)E10 + Biz(wo, t1)910 + aCig(wo, k1, 010, Th1, Ti2,t1)
y1(wo, a, k1,010, T11, Ti2, t1, £10, Y10) =
Aqy(wo, t1)Z10 + By (wo, t1)910 + aCry(wo, k1, 610, T11, Ti2, t1)

. . . 5.2.13
Il(WOaa7kla0105T113T123t13x107y10) = ( )
Al (wo, t1)E10 + Bl (wo, t1) 10 + aCly(wo, k1, 010, Ti1, Tia, t1)
U1 (wo, a, k1, 010, Th1, T2, t1, €10, Y10) =
Al (wo, t1)d10 + By, (wo, t1)910 + aCly (wo, k1, 010, i1, Thas th)
e 1200000 300
x2(wo, a, k2, 020, To1, Taa, ta, T20, T20, Y20) =
Doy (wo, ta)xao + Aoz (wo, t2)20 + Baz(wo, t2)Y20 + aCayx(wo, k2, 020, To1, To2, t2) (5.2.14)
y2(wo, @, ka, 020, To1, Toz, t2, 220, Y20, £20, Y20) = -
Dsy(wo, t2)x20 4 Y20 + Azy(wo, t2)d20 + Bay(wo, t2)y20 + aCoy(wo, k2, 020, T21, T2, t2)
0200000 3000000000000000¢«tO0000O00000O0O0O00O00OOOOO
0 = Day(wo, t2)x20 + Aoz (wo, t2)L20 + Bag(wo, t2)y20 + aCaz(wo, k2, 020, To1, Taa, t2) (5.2.15)

0 = Day(wo, t2)x20 + Y20 + Aoy (wo, t2)d20 + Bay(wo, t2)¥20 + aCoy(wo, k2, 020, To1, T2, t2)  (5.2.16)

000000O000000000 200000 300000000 240, Y20, $20, §200 00 100000 30000
000000000000000000000000000

0= [Dag A1z + Azp A, + Bag AL d10

+ [D2:Biy + Ase B, + Ba. B1, | o
+a [D2wolx + Achiw + B2a:Cj/[y + C2x]

) S (5.2.17)
O = I:D2yA1I + Aly + AQyAla: + BZyAly} Z10
+ |:D2yle + Bly + AzyBiI + BZyBiy] Y10
+ a [DayC1y + C1y + A2y C1, + By, C, + Cay ]
o0 yoODODOOODOODOO
. a ('V:rﬂy - 'Yyﬁzr)
E R NL L E—"— A 5.2.18
10 ﬁ,[,ay _ /Bya.L ( )
. a 2Oy — Qi
o = — 2020 =9 %) (5.2.19)

ﬂway - Bya:v
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ooooocooo

p = Doy Ary + Agy AL, + Boy Af, (5.2.20)
Bz = D2y Biy + A2, By, + B2, By, (5.2.21)
Yo = Doy Chp + A2, Cl, + BhCiy + Oy (5.2.22)
oy = DoyAiy + A1y + AgyAllz + Byy /1y (5.2.23)
By = DayBi, + By + AsyBj, + By By, (5.2.24)
Yy = DoyCry + Cry + A2y C1, + BoyC,, + Cay (5.2.25)

00000005.2.1800005.2.1900000000 M wo, a, k1, 610, Ti1, Tiz, t1, k2, 020, Tor, Tao, t,00 000 0 O
0000000 +t0000000000000000000 4100 ho0000000

53 OO

0510005200000000000000000000 2000 EDVEGAOOOOODOOOOOOODOO
oobooooobooooboboooooooOooooOooOoooOoOoooOooOoboboOoOoOoOoOoOoboOoboOoOoOoDOOoOoDbboOboO
o0o00O0o0ooooO0o0oGAO0OO0OOOO0OO0OODOOOOO0OO0OU0OOOOO0OO0DO0ODOODOOODDOOOODOOO
O00000o0oooooo DOCNLPOOOOOOODOOOOOO

oooooooooooomuoopoooooosl1oo0o0ooooooon

531 O000ODOOOOOOO

0224000000000000000000000000 2000000000000 BO

go0ooooono
00 00wo,a, k1,060,111, T12,t1, k2, 020, To1, To2, t20 0 0 M wy, a, Th1, Th2,t1, 121,122,100 00000000
000k, 010,k0, 000 000 000000000000 0OOOO0O

wo DOD000002r/ (365.256363004 x 24 x 60 x 60) [rad/sec]O
a  3.5897 x 1077 [m/sec’]0 = 40mN/780kg x 70%0]
k1 0.031:0.031:2 xwy [rad/sec]

f10  0:9:360 [deg]

T, 1[0O00]

T, 20[000]

t, 200 232.7165[day]0

ks 0.031:0.031:2 xwyp [rad/sec]

Oa0  0:9:360 [deg]

T, 1[0O00]

Ty, 14[000]

ty 140 159.2271[day]0

0000000000007, 0000070 0000000000007, 000 200000000000
00T» Ot 000000000 1000000 2000000000000 ¢ 000 3.3.2100 3.3.22000
000 200232.7165[day]0 0000
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0531 OoooOo0O1

0532 0O0O0O0O 2

gg ‘ | ‘
ood 1.5815
00000O00D | 1534.30 [m/sec]
0000000 | 3456.84 [m/sec]
ooo 1215.61 [m/sec]
ToF 391.94 [day]
0ooo 780 [ke]

Dooo 25.03 [kg]

0531000534000000000000000000000000000000C0O0O0OO0O0OOBOO
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ko /wo | 1.023
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