® = HE N F R

5 53 Vol.5 No.3
2018 4 6 A Journal of Deep Space Exploration June 2018

WERGL R E&FRNERIFEITSHE

ERE TR AR, db5t 100081)

 E: MTEAGIRINAA BEMREE L, ZHERSIFIRELN, WIESTEPNR. BRI R BoEx
BERRGHAT 5 1 @R, RGERG VB, JRIRBOL &P 3) sl s N IUR RGEAS R B AR . R
RAFRM 2 BRAE 5w R kb 2R 300, it 7 —Fh R B A T TR SR % [ ) Hbang-bang #1128 . 169230
HermesX & R4t )y, FtHermesT UUARUMEER R0, 1 B HTHIR A AE Hermes MUE REEL ) iR AT AT IEHIRER, WiEAT
PR I SRR AT R

K WERS; BEHIN; bang-bangfsl; Hermes

PESES: V448 MCERFRIREG: A

DOI:10.15982/j.issn.2095-7777.2018.3.010

IR kkEE, X4, ST WERGL SREHRINE RS 50 ED] RSN W, 2018,
5 (3) : 276-280.

NXEHS: 2095-7777(2018)03-0276-05

Reference format: ZHANG Y L, LIUH Y, ZENG X Y. Controller design and simulation of hovering flight
around L, in a binary asteroid system[J]. Journal of Deep Space Exploration, 2018, 5 (3) : 276-280.

0 51 &

W R GAE R —FRR R N RAR R GE, 2 TR
2RI U BT LR B AR I S i i )
I EARKT200 mA T/ NMT 2 T 205 16% T BEJ& T3
B RS, H19964FFE K NP 5 —R/MT R
WMHBMNEARFF 4R, EE. HA. BRNEEZE £ X
R BN AN KRR 25, B T 20 104 A& 5t i 1k
25 7RG, TR T /IMT 4179 Toutatis. R 1 3%
I 75 19894F J 5 YA 22 4300 8% “fn Rl =7 72 K AT i AR
W 8243 Ida/MT R, TR — ORI R R 48407,
N H R AR XU R G AT 8 S R . fH
FRVERZ, EEMTH KA (National Aeronautics
and Space Administration, NASA) FIRK#H = (7] J5
(European Space Agency, ESA) IEfE&1EFFRE AN
P B —IREIEE L ERURBRIMES, BPNMTE
fill 42 AN % 1P A8 41557 (Asteroid Impact & Deflection
Assessment, AIDA) , ZALSIFRIE T20194 & 5
20K 2% B Didymos XUE R 48, —PifisiiEd kA,
Ty R SR

W Z 40 = A5 R TR BRI 22 R R G 5
R F G R 2 [ AR B AR TR . TR

Wk H . 2017-10-31 AEFEIH#1: 2018-01-05

REUH: EXERFPRGTERSTIE (11602019)
LT FELIN T BRI E B H (2015YG0605)

RANEE %, fEXNR AT dT . BRSEES 2
A O AT B A RN L . fERAFIE R, X
NRAETT et — W RE R, LA AT 5 SRAE 55 12
fE. WELE EUF, fERGUTEEAL, Bk H AL
I OL T BRI G P 32 51 0 5 L TR, &8
F, RHEERNE G RG T8 & E i E
MNTRERFME, HTL A TREZE, fEL N
AT LAE W EESRE, FIEUERGL R E
PRI BA S e 1 AR AN A

XU R GEL sl iS5 42 Ml ) AR BT 73 9 A
DR 5l AR R T Bl ROR AP 8% it . XUR
RGN KRRV N RIE RS, 5] T3 @i m] LR
M Z WAL FEJRITE. PR E DU R R
SENRRHE R 5 13 5" Furfaroft X i Bk A4
AT BB T R4, Yang
SEET S 2 AR KT R B B /INMT B B R R T T &
I B8R, ZengSE T R FHILTR 25 A 14 2 &
R AT AT K ATATEE", BufEit 7t 1Sk
METTTRUR RGN TV 8 s A BB AR, H
FI R WL BOUR R G A5 R ] 48T AOAR DGR 7

ARSI R B BRI 0 R R e 4T 51

, PERHMEFEAA TR TERBIIH (2016QNRC001D) , JbptBE T K



3 W]

HKEESE: XUR RYIL sl & RN g o 505 1 277

JIG @R, KR RSG5 1 R I 2 W IR
o BXE RGL AU AF IR 7 b
BT LR SE I bang-bang i il #%;  ZE2T L HL
Hermes¥UE RGAE NP7 B HA], Wik fr v 35 1)
BN IR

1 MERZL REFEHHFEE

BB E R4+ 55 R B U ER, M
MR R SREE, r R EEIIKEZ 5
MALBERE, av biv o AlRRFEEZHERE, a)s
byv P MNFERREZIPR (o= by =)y a=b, =
¢y) « HuMlIScheers%5 % | F BR1% pf B2 kAT /M7 £ 5
DI BT T REF A Bl R EE R 5] )34
FERE R EUR I A CRE T, W7 — A 2R 3K R 2
B ) I, A B O R . XA RERE TS
BB R TR AE R, AT RO AL .

KT R ARE RGNS HE IR R bR R D
R Z G0 )50 0 A AR AR S 5, x il T 7 [A) B R AR AR R
B, 2T ARG MENETTI, phlS xRz A B
HFEMMIR R 1 BRI AR T 50 A B R &
Uy =xi+yj+zk) , rpRRRERFEZEAE R
B, ou=M,/ (M,+My,) NRGNFELL.

|
|
|
r
|
|
.

K1 MERGUREESSHERIRR

Fig. 1 Schematic map of the body-fixed frame of the binary asteroid system
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Controller Design and Simulation of Hovering Flight Around L,

in a Binary Asteroid System

ZHANG Yonglong, LIU Huaying, ZENG Xiangyuan

(School of Automation, Beijing Institute of Technology, Beijing 100081, China)

Abstract: Binary asteroid explorations are of great scientific significance. It is extremely challenging for exploring binary

asteroids because of the complex dynamical environments. Spherical harmonics method is adopted to represent the gravitational field

of the binary asteroid. Five equilibrium points of binary asteroid system are obtained. The inner collinear equilibrium point L, is

selected as the target point of the hovering flight. By considering the characteristic of impulsive thrusters, a kind of bang-bang

controller which is simple and easily implemented for engineering operation is designed. This paper takes 69230 Hermes as an

example, models it with two ellipsoids. Hovering flight over the point L; of the binary asteroid Hermes is numerically simulated to

verify the effectiveness of the proposed method.

Key words: binary asteroid system; hovering flight; bang-bang control; 69230 Hermes

High lights:

e The spherical harmonics method reduces the calculation effort greatly.

e The controller in this study is simple and can be easily implemented for engineering operation.

e Hovering flight for the best observation point L; is achieved.
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