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Method of guidance handover in midcourse guidance phase

of air-to-air missile about cooperative multi-platform

DIAO Xinghua, FANG Yangwang, ZHANG Lei, GAO Xiang, MAO Donghui

(Aeronautics and Astronautics Engineering College, Air Force Engineering University, Xi’ an 710038, China)

Abstract; Aiming at solving the problem of target information break in the process of handing over the guidance of Mid-Long range air-to-air

missile between the same kinds of aircrafts in cooperative air combat, a method of “virtual target” was proposed: the virtual target approached the

real target gradually, when the aspect angle of missile-virtual target and the missile-real target matched, and the process of handing over the

guidance was over. Three different modes of approaching movement was proposed, and the affection on the over loading of air-to-air missile was

analyzed through simulation of the situation of the target in the process of maneuvering and not maneuvering. The simulation results showed that

handing over the guidance appropriately and moderately can transform the break information which is unmanageable into the break information which

is manageable, and can avoid the information breaking into improper value if the guidance is handed over roughly.
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RIZEAAERA AT T, A P 5 il Ko
FEESE N — R, S T ARG B ke
(oI E et R S €T I (0§ G113 PUR))
[ 50 B T g 4 o ) AR 5
%555 — B - B L il AR SR,
ARLE BB B 2T RS, IR SR
PR H RS A Rt

B TP B2 e PR REA 22 5%, IR iR
ZAF . PR RINH T HEEA 2]
BAFTERRAN 22 , WA X S8 45 SO Ak B 3 7%
AL, S T A B AR 0 I Y
e, L2 SO AR SR M. D S B E
Ll G WP AR I, W Bt as s T g b R
SRR

«  WeFs HHE:2013 — 10 - 02
EETH Py A RFL- R4 B H (2014)J08339)

FUAT, FE SRR 2 21X T 1 1A I SCRRAR D
Il PALSORS A2 5 56 4 I ) 3 A HE DR AT 5, 1R
D SR ) A I R R AL A R AL, G SRR
[7 -8 BFFE T L2 s g Ul XA S 5 fiead
FEFFAR HH SE BT 58 5 SCHR [ 9 13 Py [a] il 5 58 422 X
B ) S0 B R AT T IS, LA B SCRRN
TSl AL 1 I BIL S 2 TR R A R AT AR %
AW il D) N B R AL A AR B SCHRk [ 10 ]
I G| B N, B T S 51
il P R SSHE A (R REEA TR AT

AR R FEAE A ] AU S AL S 2 5
FROFRTEOL T, i T8 & 1R AR P RE 22 Sl R 1
LR VSN i e v o B S R L 2
W53 B A, LA K = A [l e ] S 52

TEHE B : %4 (1984—) 5, INPE I, LW 584 , E-mail ; diaoxh@ 163. com;
JrEERE CGRABMER) B, 80, 1A 12 30, E-mail ;: ywfang2008 @ sohu. com



78 - (FE TR SR S AN S

536 &

HfE
1 et

Y K 25075 25 B R A T ey R o 5 — i
KR ML i S T, S A B
Wiz ZhSE T R sk, HirfE B0 Lok
HAEA I LR kA S

TERIZE AN S, A S s vp i 3 1 °F- 5 7T
U JFF- 63 ORI ]2 SRR 5 8, AR SC
fBE R il T 11 15 B HAR S 5 il S 5 2
RURH IR, 2490 8P 5 HoR IPLECK 42 8 IR R
NSRS

PLECE 35X H bR i 0 i $0 4 v a2 T i
25— PR REALIR2E , TR IR 55y i e 22 1)
Ti ARG SO /M, TE— 2R F ve ik bE
PLIRZE; 7 — MR RGIRE , REIREZE I 18
2 AEFEHLZ AR, FEAR X B — B Rl N A AR
TERAAfE e " F AR AN RS
BRZEANA] K T B ] ARSI H AR B %
Ao AR SRGE AT 6 S S R BEHLIR 22 TH R 3
I/, FETE IE R GER 20 i S AURS S R

73 73 S g P ) S R S TR IR AN T

TR B R R R A+ 1
ANV B Y ] D] A, S 55 58 B ] A SE
VAR @ AR P B SRR R B AR AR (o,
yr), AAREEE N vpo 20+ 1 AP 5 Fr it
HfE BAH LSS « A —H &, HAr A bs o (v,
+Axp,yp + Ayy) , BEREE R v, + Avyo

TNSRAS R P AZ He T B e R AT ) AU RS 22
D5 R A AE— SRR R T A3 &

AG = AGma + Adrea (1)
.V (AGuorma + AQprear)
=T T -
Qormat + Direa (2)
D) AG 0 9 BARHLEN 3 R 38 H LR fA 7%
6, AR AR AHLEIN AG 0 =0, Ay J I TE
BT E2 B A2, X (2) W
 BERHLE R 5 B LA B 4,0 0 H
TR R RAGE A BRI M2 3,

RBER A H B 351 4, B0, = N, 206,

S SRS AR R, N R U R AR, g SRR AR

Egﬁﬁm=%jkﬁ#%%@%%ﬁﬁﬁg
Sy

I AZ F2 Wt S 5 A 2

Uy, N Un . y
TLJ, = EN q = gN( q,wmmz + qbrmk)

U s U nre
= qunormal + qu break < 3 )

A LAFE MY, 5S4 i B i 2l f, & AR O < 2 —
T e B, B HARHLSI A i 2k, s e
Wi AL L H BT G, X —ER il 2 A
TERY 5 5% 003y S HE I Y H bn A 5L 28 728 3 J )
(U=

P, A0 T B —F 5 1l 5, £ ] AR 5L
W, TR B 55 HARME R AR
AT A (=
0.0lrad, N =3,v, =680m/s, g =9. 8Sm/s*, T =

v NA ) N
Qmﬂﬁz%ﬂ:m&owﬁﬁﬁefﬁﬁﬁ

WP RIRHE K 20. 9, M3 J8 5 3 #LIE S AE , 47
A REAE AR

2 RSB O

2.1 FHENBZEMNRGE

I EAL )RR RS AL, T B X AL i
AT FESE b, AU S B R
S BT A R R S R, hX(3)
AN, FE— 84 K 2% TR N S8 IS B, 75 50 1
SRR I B RAR , UL, AT RAGR T SRR
SEIL, B s

AR R 1 B TR BR A, W) 3 ECFE 1 T
RSN RN (ZGE R A R T
T EERAE LL T R

1) A JE 0 P9 7= A 11 0 3R B A S ] AR 7
TN, B n, <ns

2) Rt AR R

3) S T R B

S ] S A B B AR AT, WTOR R
PLEAR” 7R 6 15 BN — TR 555 5
—APG s R sc e G A B BRI
FAR 5 2 S0 T3 20 5 w5 8] kG B iR 22
58 BB M4 B bR i 40 H bR 2 A5 el 45
Bl a8 Bir, EEIES . WE 1R,

X5 RS G AR X
TR AR s R 5 B R L, &
my— MG ERITEE +1 5B BaIH
B3, WE PR, BRI V.0 0 5
NG B B RS s BV, DL
Vopproact » Bl

o % AGyu =

Vv[mml = I/LT + Vupp/‘ouch (4>



AN S5 R s A 2 WL R R R S ST ik "9

_ FEEi+l
T =

ERLE bR
4, 5

KL R E bR
Fig.1 Virtual target track
2.2 HflSNBRRBRIT
BSR4 =

1) 2o
a) V5 i e B i+ 1 AR T

B, X7l i B AR B 1 AR5 R P B
0 JE N S TS SR A SR 4 B AT L
B AREIPE BRI HARME B AR 22, (045 H AR
PEENGEFE Ly S HARE G 2E V0, HA

L,... =const,V, =0 (5)
PRI, A 1) 32 e o AR T S X H AR
FEREZE Ly A TILUE

b) -5 i BRI Ly, i S TT R
(OER

@ SR T

RIVe 2 1 B OSR]I TRI [0, MT' TN, 5¢ Bl
ARSI, T il 454 Kk I, Mo S5
Hh i) AR S 1 TR, Tner = MT

@ Blia gl M, 77 30

roaet P BCT N 5 T SR 342 B, AN TR 132

ZJJﬁTXTEH%iﬁB SN AN A AT

f('—l)TVpp ach Aszreu/c (6>
Thandover

J‘() Vappmach = Lbreak ( 7 )

q.b""“k ( t> = f( Vdpproa(-h ) t) ( 8 )

Horp, 50(6) IAE— 452 KA I, AL
K22 A 3K (T ) N AESSHE IS [ Y, 2008
SRy AL RS B Sy B AL E R 255 2N (8) A i
Voo 312 0 30 E WL 1338 3 AR AL R, AR
FHEC B 55 8, W s 1o R R T I, 8 50 (8) AR
AF(3) BB 2 ny <nypo

2) AL

R BUEL ST A N A

a) ¥ 5 i RG] E B SSHTT R TETR 2 Rk
SRS K B S RI0 B ARL S 51 R A R A8 1
T AL, 0 _E B R A R 25 ALb s £
ﬁ/ﬁj:ﬁ/? OXYZ =~ He bl b i8G5 , 547 9
i, B I TR 4 Kk i, ST LI T

EIEE ) Rp
AL=AL,,., +AL,,, (9)
b) FEFEA KAk Bl g N, T B AL H bR Y
B ATAMETT R . Hrp RS BRI H bR (G
B IR ks shib A7 AME  BIEi2 8 M.,
S FTEHE A o BB & Wi s i - A7 40N, B S
G RN ERL HAR B8,
3)%@2#%
2k M ANES RIETEM, 6 0 Kikgh S
E’J?EJE*H‘E? E5¥Ei+1 iR, HE,FE i
WS +1 MT ARSI TG, S
HEEZRAFE i +1 WS84, B FEEi+
1 %ﬁﬁﬁ%ﬁﬁkﬁﬂﬂ%*ﬁv S v
2.3 ZEEIET
BT, M, 000 (978 138 S5 6 5 8L
RN, F I =R SRt
D) B 1 2 A%
s (10
2) AR 2 AT e s A 4%
M e IR E Ry O, K HE R O, B F 72 Ny

v, =

approac.

STMAEETY 5 A TGS B, (N Ly,
ig @j HTJ‘ I‘Eﬂ jﬂ Thandmjer ’ ﬁ 1% ?ﬁ i}i ig fgj E/(J j]ﬂ :\[E E
aappmach yy

4Lbreak Thandm:er

le ndover ’ < [0 ’ 2 ]

aap} h =
4L1)real. Th(md
B T”zlandm e [O ’ 2 ’ Thand ]
(11)

3) A 3 AR S
Mot IR E Ry O AGHE g O, (3245 Bl o
[ ) A ARl = A1 R AR

it
1 —cos
L ipproach ( t) = % : Lbreak ’
le [O’ThandaverJ ( 12)
X EACR S A
Ly . it
ol ( t) - 2 Thand ooooo o Thumlober ’
le [O ’ Thandorer } ( 13 )
X (13) 2R T, 15
w’ Tt
(t) = LTI ,
o 2( Ti wdov ) Thumluver
le [O ’ T/LunduverJ ( 14)

H(14) ATV a0 20 0] ¢ B RRERC



- 80 - EEE PNk #36 &
8000 . 1 ; ——
3 1HEE}|:§"E 6000 7500: /, /////’J
N R, £ 4000 7000 Znll
RS, AR SRS (o, y) - T A 3 H i2 5 85 8687 88
NI N N ~ N 2000
TN, B FAIE L E (2,0 ) T (Om, N
1.000m) , B 6, =0°, HJEF V, =800m/s; H R A S
FRUIGA L E (27, y,) 29 (80 000m,7 000m ) , #5765 .
L . 0.4
ff1 6, =0°, W V, =200m/s; 17 H Hl SAFE A2 o oo St | ]
i, B H B B S8km, 24 BT 1 EORS 25 L .|
0.55km,n,,,, =30g,M =10, A2} %] ¢, =255, - b

il 245 AR A T = 1. Os, W 8% 52 415 52 1 [i]
T andover = 10s fFEAK R 0. 1s,

ASCHRThE il R Z T , A%
JE AR S E LA SR

araxt HARAHLS AL PR OL A T E
BB S s o SR L S 5 L, SRR N =3,
I g =9.8m/s* o T4 BN ML T (TCH FAE
32) RS A (TEad A ) LR A
(Rl S T i 2 S S 9 8 n, Bl 8] 22 16
2 AT 07 EOXT LE

1) HARAHL8)

8000
6000
g —
£ 4000
N
2000 -
I ——
0
0 I 2 3 4 5 7 8 9 10
x/m x10*
0.4
03 / Sy
ol
T 02 /
0.1 T
0 \\H

0 10 20 30 40 50 60 70 80
t/s

K2 LS
Fig.2 Midcourse guidance of single platform
8000 1 I
; I
60001220 e
‘ -
€ 40007
= 85 8687 88 —
2000 e
00 1 2 3 4 5 6 7 8 9 10
x/m x10*
40
20 ‘
on
H
0
ZO
-20

0 10 20 30 40 50 60 70 80
t/s

€3 vl S Joad I s
Fig.3 Hand over the guidance roughly

e 2 fs A Jo ] AU 52 H H AR AL

10 20 30 40 50 60 70 80
tls

B4 il o 1

Fig.4 Hand over the guidance in mode 1

8000

I P ——
6000 : K =
: -
& 4000 709 o
3 85 8687 88 -
2000 =
% 1 2 3 4 5 6 7 8 9 10
x/m <10%
1
05
é; —
0 !Th
ZO
05

0 10 20 30 40 50 60 70 80
tls

K5 il o ial 2

Fig.5 Hand over the guidance in mode 2
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