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Abstract: A dynamical model including cross-coupling effects of rolling missile is built. The couplings a-
mong the channels are regarded as external interference. The linear quadratic (LQR ) optimal control theo-
ry is used to propose a design method of three-loop autopilot and analyze its general features. The re-
search on the relationship between the weight coefficient matrix and the autopilot performance could assist
a designer in choosing the weight coefficient matrix. The dynamical model is perceived as multiple-input
multiple-output( MIMO ) system, and the corresponding control system of rolling missile is designed. The
results show that the three-loop autopilot using single-channel design do well in restraining the influence
of couplings in rolling missile with state couplings, which has little difference from the control law derived
by MIMO design. The simulation validates the correctness of the above conclusion.

Key words: control and navigation technology of aerocraft; rolling missile; three-loop autopilot; linear

quadratic regulator; channel coupling

IFEHA: 2014-06-18
EEWHE: VL4 2012 EFT5EARIHHTHRIH (61172182)
1EERII . BN (1986—) , ¥, 1 1:/5 . E-mail; fspzxm@ sina. com;
MBS (1971—) , 55, #d#%, W4 500, E-mail; lindf@ bit. edu. cn



832 2 X % K

%36 &

0 35

1 22 [E Raytheon 23 F) 1 YK 42 19 48 i =[] ji%
25 A D R A PR RE AN TR AT S B I R R
Mo =R I DL — B SE AR Ry 32 AR a5, T
VEHL A0 AR ] AR R IR SR R R (R UE R G
WA LRI O DO BT AE 2 Fh 4
), 8 AR [R) vk E A I, T O I f R i, AT
i R G A AeE"

IR AL (LQR) #ie A TR 4158 1
I3z ., Mracek 2 17] \Wisem I & e/ & 3
WITE 40T T S8 EE A 3h 72 3 ; Nesline 25434
T LQR #it# 8 LR G R I A, 48 i
X PP ZE AR AT AT 2 Williams %532 H] LQR
T AR S (BTT) T3 £ 4 A Z i i (MIMO)
RGP H 2SN ek [ 11 - 127 R A LQR 7
¥, 3 X HUAI A d I ) S A ST S RN o S 4
—RACBETT 48 1 T — R AL BT A P 5 1 L 2
e R oy s ) B0 AR G 3 T ) R G 22
W TR AN

AR SCHE ST TR B S 5AT A 8 T KR A 0 ) ) 2
R, R bR A A R, 3L T AR LQR AL B
WL, HEFAR R —Fh 1 8RS0 = 0] P& 2 B AL S5 4, %
FEAISE T MIMO F1 s A Z2 %t (SIMO ) ik 3
ZERL IR T A R B S 2 M REZ R SE R
B 7RG Bh BT A P U R 5

1 FESHEHFEED

VR TP 5 DR iy SR X 78 2 D R 1 K3 A7
T B AR B RO, X A S 2508 Bl B, R
0 AR AE IR RS &, T30, SRR 1 BR et ™
A FEIRFR SOV, IX PRI A5 AR A G, B
AR TR SN A

TR i) g il LA A R R YRR IE
FRAXS fag B FEZR PR/ NIE S (B &, % B G RO Y
S PR e 3 sl A T R AT R
9= —a,0—a,0-ayB+ayy—ad,,

il

l.ﬁ. = - awg.b -a B +aya —acz.s‘ -as6,,
a=>0-b,a-b,5.,
B=d-bB-b9,,
a,=v(b,a+b:0.),
a,=v(bB+b:9,),

(1)

K. O I ;o T B M 5 S D
158 NRENR A 50 9 RIREE 50, o, Sy TS ]
e M

2 75 1) 5 A L 5 e, = %,aa =

a =

J.
_M;U: « AN =T »r

] MM M 4y g ARFAE 3 % T8 A A
Fi 0190 £ e B S B, S R B b, =
T X Y e v YR T TR

BRSBTSy =0, =,
M JoRFI0 5 X BT 6 S5 o0, 0590 11
.,

AT Y W0 (5030 1725 LA S X Bt
ot BB A | R

B 5 S A i s )~ e 2

Fig. 1 Pitch and yaw dynamics model of rolling missile
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Fig.2  Control system designed via SIMO method
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Tab.1 Comparison of designs with different C,
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