FREESH
200149 R

F M oF R

Journal of Astronautics

Vol.28 No.5
September 2007

UL A SRR SRR

| z', &

|, Fh

=, # K

(. BRELYXAFHEF¥E, KIRE 150001; 2. YRR SEEHEAALRSER, X 100004

# B OTHEARRRRETRERAMHESANBREHEEARRE  HRREELHE N ARTHRAE
FAF RS T ERREHAEE. BT RERREHPOSELUNHIFOREL A IR
AERHPLBEAEFEEROEEXR, A ABRRXA R TR EBETT RHAH 6, KRBT —FET
B R R BRSO A Y B R B E T T 4 B R,

RN THQRRER; WHEMayLW; FRENTE

hESER. V433 XEERIAA: A

0 3

HERMGE NE A AFHERERT
FWERSE TSR EEARERFTIE LB
FERAYY, TRERAMERESET RN HE
e B XU BE 4% 2 sh ok L B

T 2 57 8L # (Two - Axis Antenma Positioning
Mechanism, TAAPM) 7E Bf F} F X 28 — A i JE M 37 %%
IR BN TR (el 4R i E S I RS W R
R RN R, B #h e e
NERILEABBRTH IR LESEFTTRERN
AR, FEGAAERAESE 2 EERRAT
BERERHORBENESE Ka T B EBERRE,
BEREE 7 505 3k B A DU 2 A LA e SE LK 4R Y
FHEEHY,

BT 3 o, 30 R0 T T S S TR O R U o {3 DR
WA 1R (ER P HRERHRGDREN, A E
R R B i R AR ) 3 SR R LM A b
AR AL T XS AR K 22 I B4 1) , M T 32 B 3 5€ 1y
HERERE.

B1A,0, BTES.L,A S NEIEKEEAN
B MR EHRIEHERS AES,B AN
ENHHRES PO, CERRYEXER S PL,
CD B 4 R SR = g m , i m AT R A&
SERT A MMM AREL, LA BCRERMIE
B, ERREET BEREREAS, LT HEER

il

R E B :2006-00-11;  #[5 B #1:2007-02-12

REMNS: 1000-1328{2007)05-1215-04

B1 Ka SRR MEBAEE
Fig.1 Orientation principle of the Ka band antenna
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Fig.2 Calculation of the rulate angle by beam pointing
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Table 1  Verification of the calculation results
SR 2ok W ERHAHEAR (a0, ) BiE [ 4 4 5 A
i (0,-8) ( -0.09234, +3.90566) { +0.00000, - §.00000)
2 {0, 8) (- 0.09234, - 3.90566) { +0.00000, + 8.00000)
3 {8,-8) ( +3.58039, +3.98054) { +8.00000, — §.00000)
4 (8,8) ( +3.58039, - 3.98954) { + 8.00000, + 8.00000)
3 (8,0 (+3.70135, +0.00000) { +8.00000, + 0.00000)
6 (-8,0 ( -3.69234, +0.00000) { - 8.00000, +0.00000)
7 (-8,8) ( -3.75462, - 3.78790) { - 8.00000, + 8.00000)
B (-8,-8) ( ~3.75462, +3.78790) { = 8.00000, - 8. 00000)
9 (0,0) { - 0.00000, +©.00000) ( - 0.00000, +&.00000)
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Beam Pointing Calculation of a Dual-axis Oriented Antenna

TIAN Hao', ZHAO Yang', SUNG Jing’, WEI Cheng'
(1. School of Astronautics, Harbin Institute of Technology, Harhin 150001, China;
2. China Aerospace Science and Technology Corporation, the Fifth Academy, Beijing 100094, China)

Abstract: Movable antenna with spot beam is a key component in the pinpointing and tracking of the ground object through
a satellite, i8 uses a dual-axis onenting mechanism 1o realize the moving and pointing in the yaw and pitch channels. Due to the
nonidentity of the reflection center and the rotation center of the mechanism, it induces a complex mathematical relation between
the mechanical deflection angle and the pointing angle. This paper focuses on a detail analysis of the pointing calculation of the
mentioned antenna, and introduces an iterative arithmetic aiming at the single variable nonlinear equation, and validates the meth-
od through a simulation in the end. )

Key words: Movable anienna with spot beam; Dual axis orienting mechanism; Pointing cafculation
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Polynomial Guidance Law for Lunar Soft Landing

SUN Jun-wei, CUI Ping-yuan
(Deep Space Exploration Rescarch Center, Harbin Institute of Technology, Harbin 150080, China)

Abstract: With the assumption that vertical optimal landing trajectory can be represented as three-order polynomisl, explicit
guidance law is designed for lunar soft Landing according to open-loop optimization criterion, The explicit expression of thruster di-
rectional angle, that is control variable, is obtained by analyzing the geometrical relation of acceleration vectors. The guidance law
proposed in this paper is function of local time that is relative to lander’ s state variable and landing final constraint only. The guid-
ance law needs no iteration, which is easy to be implemented by subopfimum closed-loop real-time control .

Key words: Lunar soft landing; Polynomial guidance
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