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Abstract: A simulation program was designed based on missile features and its guidance and control system. The hard-
ware-in-the-loop simulation platform for guidance and control system was built to prove the guidance law. The simula-
tion results prove this hardware-in-the-loop simulation platform is feasible and the designed adaptive sliding guidance
law is effective.

Keywords: guidance and control system; guidance law; hardware-in-the-loop simulation

0 q. = arctan[yir] @D
) Vit 2
’ g5 = arctan] —=] (2
T

r

Lt e
. éE:(1r+zr)yr v, (2,2, + 2,2,) (3)

(2425 Jat + 22

e

’ ’ Q=T
x + =

(€Y

AN TR

. F] 5L NYr Ry

[1—2] 3

* :2008—10—15
(19807)7 ’ ’ ’ : °



ol

« 67 o

[3-1]
At
(0;45}4;4) -
s At o
Ox,y, Or, 2z,
’ X =
0.(D.q. At ,
_ 2R 1 1,
T RO RO TRD! )
su = a,,, () sf = a,, (D
s =q.() (6)
(5)
- IR |
s = kiR(t) s — esgns (7
:k = const > 0;e = const > 0,
(5) ~ (D,

u= (k+2) | R(t) | x+esgnr+ f (8

.®
b = 2 | R | (0 +e gD
‘ [¢.(O [+o
(9

A, = — (k+2) | R | qy(0) —

gD 1o
S Tg( [+ o (10

5 o .

u =— qw + rv — gsind + gn,
v=—ru-+ pw+ gcosdsing + gn,
w =— pv + qu + gcosdcose + gn.
(ZJ = (gsing + rcosg) /cosy

9 = qcosg — rsing

gb = p + (gsing + rcosg) tand

h = using — vsingcosy — wecosgpeosy (11)
b=Y p+Y.r+Y,8+Y.0.
r=Y,p+Yr+Y,p+ Y0,

g =Yg+ Yia+ Yo

gn, = Yq+Yia+Y,0.)/57.3
gn, = YsB+Y8,) « V,/57.3

gn. =— Y,a+ Y568, « V,/57. 3
UV W NN
VNN N sh
2NN

T\Y% NININNIS

3 3 g NN

N ( )

Yi.Y, Y o

V:% Vul FF F o = fv(8..8.)

h= £,(5.:8.)
j& = (Vb)) & ko (h— hy) + Foyio+ ko
16, = . (Viho®) & ko (h — ho) + koot kg

13
, v, h,sv
h 0,  O: o , h.9.a.
N.( ) v . sh\9
—a N. . , h—
h,\0=9—a N.
.50 — v, vlk) —ov(k—1) oy

o

:1) ;2) °



+ 68 - 29
] 2 ’
b b
— 155 23 45 6 7 Bo 53 55 67
- t/s s
P o FE R0 i 3.
0, ,AE,: [ O—=C—{ 7
az?ifﬁlJ%M'J'— &
— =
L — o
1 24 iz 5"
B 00—+
a FE R0
. b
As Syt —
b
1
1 V=[lu v w]",
b
hY . b
4
2
b
’ o
’
4500m, 100m/s., 0. 5rad/s 5
H 4000m,
300m/s; R,=3000m,R,=
500m,
b b
’
2’\’ 70 )
8.005 m, °
2.611 m,
4900 4900 [1]
4800 |- 4800
4700 47001
1600k 1600k [D]. : , 2005.
£4500 £4500F
N 4400} N 4400} (2] [M].
4300 43001 ~
4200 42001 , 2005,
41001 41001
40005 40005 [3] [M].
, 2002.
2 3 [4] K R Babu, I G Sarma, K N Swamy. Two robust
homing missile guidance laws based on sliding
30 30
Jobl= E’;ﬁﬁﬁg‘;@;ﬁ'c S0kl g’i‘rﬁb‘;‘m‘;&gglc mode control theory[C]// National Aerospace E-
~ 10p~ ~ 1o lectronics Conference, May 1994, Vol:540—547.
] e 0
T_10 T-10
=20 -20
B0 3 45 6 7 003 45 6 7



