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Abstract: To deal with the coupling between channels in the guidance system for a bank-to-turn(BTT) missile, we
propose a new three-dimensional(3D) nonlinear guidance law with parameter optimization. The azimuth model of the line
of sight(LOS) is developed by the twist-description approach, and the LOS angular velocity model is built with the vector
description method. Thus, a 3D nonlinear model of missile guidance is established. The guidance law is divided into the
guidance control part and the coupling compensation part. By optimizing the performance index, we determine the guidance
control signal. The guidance model is then transformed into a linear form without the loss of guidance information; and a
three-dimensional guidance laws are deduced for the quadratic performance index with terminal constraints or non-terminal
constrains, respectively. This guidance law not only solves the coupling problem between tunnels but also provides the

optimal control with physically realizable parameters. Simulation validates the effectiveness of the proposed method.

Key words: missiles; bank-to-turn; three-dimensional guidance; twist; parameter optimization

1 5|5 (Introduction)

St 77 X AT 3 A STT(skid-to-turn) fIBTT
(bank-to-turn) P FP . 5 STT# il J7 UAH LE, BTT
B AR WLBIRE T I hI e fr R
A5 7 T HA B U2 R, BTTHE 67 A
S N RDE Ok . B, BTTHH 7 s EE sk
25 ) 3 45 e 0 B L HE K 109 1 A1 R T A % B,
T A P VA 10 S50 A BT -5 4 T W 0 326 ) P 5 R
A AE W, GX 45 A GO HEBL T 117 00T A ff A ) 5
vharke 1 N AE.

Bl 56 IR B oRl B ) R, 5 /N SPBY 42 3218 Yuan
P J7), Tyan FUSIZGEJE-T 5K [ A b3 2 40 3 H AH X I2
31, A3 T AR = 4E 34 5K K 2P), Chiou Y
CHOVEE S T4k 73 JL AR J5 v, LA i £k 9K ok Ailar

WA 1 : 2010—05—03; e ok F13H: 2011—01-09.
FEAIH - [ 5K 2 AR IERIMIT 9T W B30 H (6138101007).

SR, FIRESRAT T ARMRE ) = 4] S AL (HER T AR AR
TIER Y LA 7 k34 T4t 3d 2 ) Aa 4 i A LA
SHE L S8 R B P 5 1R A JEL, AT T g Ak 2o 24 s 4] A1)
R IAE. O 1 ORAE (5 B IR SE 3, JF HLAE S
SANESRERAS AN ERV N PN EE B o e 3 ]
VEPVR 3 AR 5 3, 3143 T AR R i = 2t 2
HE, BENSIE NAT I 2T A S D0, (5 13 H ARSI
ENAFAE R R M AR NG R, XA VR T A 3
TP LR %, wE LLAE U 96471 5 2 40
Pl fEAF—dR e B N AR 22 TF A 2RI SCHROK
A, RT AR = e e ) ST, R WS
DAL FRIAH O SCHR.

BEXTBTT 3 ¥ T i v fR) A8 3 A 5 ) R, AR SC
BEUE T — Bl 8 5 2 B AL KB Y K = 22 itk



1070 LA O

Tl T A2 o A G 3 A T S AR T ok ) A R
PR, Hl S 8O3 TR, %l e BTT 358
X B 5 TR K.

2 eI S ) B4 i (Description for non-

linear guidance problem)

FE AT ] AT, ) i ] Ly ok 3 H
PRER T7 N FIAR e 2 1 428 11 ) i, DRk, i) S ASE 28 ]
DU Z 7 (57 FIAIL 22 #1133 BE TR AR AR A A IR
2.1 ML AL 1 e & 4 &R (Twist description for

LOS azimuth)

WENFTR: BARTE T H br B AL BR 5 1 5
KO, r MG R, JAKJE Ry, WHBRFUL T
TR O M. MO MAEzoz V- I . e, e,
eq. €. eq WILLIHE, e, SOM I, e, SyiI,
e, 5rfE W), O-e.eceqtt) 47 F H M A hx R, O-
eqe e AT T B A AR R, qa i PR ER 5 - T
Z IRV, BRI AR g IR AT - 1T L1
e 5 0n 2 (M A, RIRRER 701 A, &1, EoRIER )
il ML Zer 5 HAEyoz, zoxRlwoy3>F-1H LI % 5%
(R Sf1; o1, oo Blos 530 My oz, zox Flzoy3 A~
I B Sy, 2, a3 AR Z AT A vy, mo
r3 97 W A ZrfEyoz, zoxMlzoy3 ™1 W #52
KJE.

e[
M
e o | 5 e L 1n
A
fi - % & 3
r (<}
1 \" oy Qll( = ,) x
€ o) q,
e Sl
7,
2 e
z M

15 H AR W AR 1 AR
Fig. 1 Euler angles and vectors determined by LOS
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Fig. 3 3D trajectory without ending constraint in this method
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