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24l FHENBLORFOEEY VAR Y T A
(24th International Symposium on Space Technology and Science)
HIERERE T A R

PR SN TP SED NS Vi

2nd Spacecraft Control System Design Contest
at 24th International Symposium on Space Technology and Science *

1 *2 %3

Fuyuto Terui ** - Contest participants

ABSTRACT

The ISTS program committee organized the 2nd ”Spacecraft Control System Design Contest”, with
the aim of providing an opportunity to experience the challenges faced and met by those involved
at the leading edge of recent spacecraft control technology, from the struggle to overcome problems
and difficulties to the exhilaration of succeeding. The theme of the contest was ”Push and Move an
Object in Space”. For the convenience of the participants, the contest organizer prepared a sample
simulation program. The performance of each control algorithm was evaluated and displayed on a
screen at the contest site while contestants described their controller designs. Awards for controller

design excellence were presented in both the Student Category and the General Category.

Key Words : attitude, position, control, design, contest
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HEEXW2, BEE f1 OFERRN x il K25
E21T fo, rBAWTEEESE, f; OHICLY x
S FOBIEZIT 9, IWOBEMEA~IT, I ENS B
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ELT, ¢ DEEEHET S,

Fio, ETHREICKR L CEAET 2 I HAERLRE O
HA TRy R & T AT B A R
L, TOHSIZEDD L3R —EARMEDOLEE A 0,
OBEFE 0, EERT S, K %?%ELTEFD
xR B, BEEMTTRET S ik sy
B LT oE R B E R CHRBIT S,

fo={kol0a—0) ~ kab.} /80 (35)

PlEIZE Y, B9ITRT L5 RELEERWTHIRAL
EUFICET UEE T D Z LR E RS,

» i o b "
3)Orbiting phes i
T oD
st velocity | goal direction +
E\firtual
b4 :gl*ﬂl
»

| 2)Proceeding phase
velocity //virtual goal direction
]
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OB S NFEHAHRAL, 40BN ERE< b tty D¥—F v PEUIBOUEEZ ST, SHET LS
UﬁX%ﬁbfﬁw’?ﬁ¢6@%ﬁ%®&té# U X LORFIZE T T, BEY TIEECEEET
P WCHEB LT 0,0 IC EDHEBREPNELLE 72 LT HEALO, BEC) TICEEEIHADTLH0, &

mf;’%““? ZEiZTh L, p,a@@%}/ BAEoEn EFoBRECEROELZLO, BEXTICEED D
Lowilans. LIZRT 20D, RERLYTH D,

{Mu MmJ [ﬂ} , {dl}
My My La]  |do N

—cosa  sina i1 AE/

- [,Osina pcosaJ {fz—ng (36)

EXTp, clZoWTEHUERERADT, ZOXE
b e CHIBIR R S, %@@Eﬁip%ﬁ6¢p N
EWZHHD, fL > 0IHIREnD720, a DEIZE :
TIHEEOER L2 WEERH D, Ll o NE o rd
EECITE—EEETET D L, p T BHIES /
HTSRICERT 5 2 L B CE S, £ 2T, B i ye
1T — P AR ORE A 3535 KL F HE SIS AT i S
@%,gapﬁbfoé@ijﬁﬂﬁﬁéﬁwé

[ £ 1 [ — ecos nl
J 1 _ LS 1. P
{fQAfBJ { sin cosa pJ
My M) [, dy 11 AR (Lst try)

X + 37

<LW12 lszJ I:faj| {dJ) (37)
fo=Kpp (po—p) — Kapp
fa - 7Kdad

EHZIBNT f1, fo— fs 130 < fi < fraes —frmae < | f@?
f2 - fB < fmax WICHIFRT 4. £ a Zx LCiEsmey e f' ?f.f

B E D 7LZ>717L LT o= po kfé%ﬁﬂ%{ﬁ% f

Oﬁﬁﬁ%m;ofﬁﬁﬁé:tm&m. -] s

5 VTR MEE

HIHE BRI (zg, yp) 1 EERTI i»%éﬂ# yd
?XkﬁﬁﬁﬁﬁwTW@fuT®&u%x%nto S

1st try : (50, 50) [m] N
2nd try : (30, 70) [m] B 12: #8 REE (1st try)
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14: HI KT — A (1st try)

N9

15: FHifl & (Ist try)

16: IH 3i (Ist try)

g
;’i
ifi
f
17: BAEE (2nd try)

e

18: 4

77 (2nd try)
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FHizEprge

19: BT — A

(2nd try)

20: BT RKF—4

(2nd try)

21: EH EZ (2nd try)

RIS HEAETA L JAXA-SP-05-015

¥ 22: [WH %E (2nd try)

F 22 2 \EfThnndz b7 A 2B D &R OM
BESLAMREISE L % — % v O BE Y 7ITHEL T
T REE 2 s, PEBERTARBEEE S/ ST EHIELR I
EHRETHD & #l I <, I - OMEIZEE SV TET
bivd, T, BEOTOICBET D 7I2HE LK
LIRS ﬁﬁbf%éo»ﬂi%@A@ﬁﬁ@%@ﬁ@&
LCOEESEERTRELEZHZENT o

Ist try B W IR ORIEROMREL by 7 Th o
7=, 7277, S AOE O TR, 1 HOFERIIE LT,

PERERTAR B I L < 1370V, BEE= U 7 OWTERF
IS5 &, RAEOHORBERICEACTHREOE
KEFBEHTEY, B TEEEOEWHERNRE S
NTCNB I ENbNnD, ZOREPFER 2nd try 128
WTREBINTRY, FEOWCHBAOHIERE T
N, MAH ULTEBELY 7 ) 7 TCEolzxL, a2 A
DED 2 AOHIERIZ1EE EEbLRVEE LT
PREA R CE T D, ZHUEEILEVEREEEZFIC
TR ENADFHEEROBE CORBRKBEINTZHD
CHE A, A LS AR CHIELR DR R R
RITH D OISR BN

22T A NOBBOBEZELTIE, £7 2nd try
DEFERFBIRICE 2 I TRETERVWEEIZIE
Ist try OFECIBMLZRET 2 2 &1 LTz, ZhiT
DA T 2nd try THE—, BRI LB
AR LN, Isttry Thy T &olMmMl 24l 2o
e Fn. B AOETIE, SWN 1LE2EELE,
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£ 2 FEBNE ORI R OIS

VBB RS J (¢)
(BE ) 7 WERSR)

st try 2nd try
A 469.3 (18.98 #) | 902.1 (23.2 B)
GiE! 389.6 (23.46 ) | K#&
BEISK || 636.8 (17.43 7)) | 2%
BT K || 497.8 (12.02 #) | k4%
Eidl 770.3 (117.7 %) | 747.1 (119.7 ®)
(Lt 748.9 (co ) 814.4 (oo 7))

6. HHUYiz

2004 4 6 A 3 BIZ{ThN 7z ISTS TOE 2 [EHIH
FkEta T A MIOWTEIE Lz, MEORELT
ZTBILELNWEZA, ZUF A MM THZEN
T T D & T Ko T R N ORERERE,
BN, a7 A MARBRICBNTELRBIE LB IED
iz, HEKRY WAEE-BEE, U1K
2 T, JAXA  BABEH, mHE R

RICES BE#E L7,

27 3Lk

[1] H. K. Khaill: Nonlinear Systems, Prentice
Hall, 2001.
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