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Abstract: The main factors affecting the acquisition probability of midcourse and terminal guidance
of compound-guided air-to-air missiles in the scene of multi-missile cooperative operation are ana-
lyzed. The target pointing angle errors and acquisition probability of cooperative search technology
of air-to-air missiles are studied, and search strategies based on a cooperative search of two
missiles are proposed. Through simulation analysis, an optimal searching strategy for the coopera-
tive search of two missiles is formed to improve the acquisition probability of multiple missiles in
the shortest possible time. At the same time, the cooperative detection technology can reduce the
requirement of false alarm probability of a single missile, lessen the demand for detection signal-
to-noise ratio, and improve the detection distance of the seeker, while keeping the total false alarm
probability of multiple missile systems unchanged.

Keywords: air-to-air missile; collaborative detection; acquisition probability; scanning strategy;

XAeRE . uEfxise (2023Z2037012003)
'VF%_IE]J]\: iiﬁ‘v %7 ﬁﬁfv ﬁlﬁl%—{)ﬁao



Hom 5

L. 7252 J i R R HOR BT 5 89

false-alarm probability

0 58

P Bk R R BAR, fEfE B, FREft
TR BIA W HE 2 T BEAR R A B ok i 52 B AR AR
XEPUR R A 23 28 5 A O a5 AR & b AT oty
MSCEET A, LSRRG EMERE®E, MA
RS A A AT B B AT B2 S, A Ak
DI 1 2= 25 T 5 b ) AR BB 5T O BT 5N B
FRTERY AR G . DU LR R AR SO0 H Y.
VRGBS, AT WA f i 2 op 2% S5 9 22 18] 30 A AT Ao
BRS G EEEE., KRR, K
S A T SRR IR — AR R 2%, A I 4% 1 4
ORI A BT . B AR RIS &L 50k Y
VB A T A S L S BURANE
DUIUIS: 5 ey O A A R 2 R DR T 1) 4 3 B[] G
i BB R Ty b 2 L R, 25 E AR
) 22 5 5 9 [5) T o R 0 Y AR, R AR B
IR A O 5 Y S s R S, AR S S T ) 1) TT-700
“AE B T e S ORI S [ IE AR T AR AY R oK
R ARG,

Bin ] 42 000 2 S B S P TR P O R R
e, AT B P IR R I AT L O AL I ) P B Y
R, 8 B P R 2R A A B AT 4R
AR T 5 4 PR R . DA X5 5] Sk 48 K )
T EEE R T HRA Tk, G2 T S
51 Sk P R 45 2% SR s B SCHIR . SCRR (8 x B AR S i
YRR 30T S G i 23 28 G 5 b R 58 45 BRI
RMERBEATHESE; SCHk (9] $ i1 T 41 %) H e 3 i
AR 0K 5 51 3k Y e EE A R A 2

ARISCE ST T 2 AT 3 [ A BT B
PRAE 7S R 22 09 0 A RRAE L BOPOME R T 7 ik,
e T — MG & T 2 AT 50 0 R R 60 07 4
By FLU. BF9E T 2 MO S B () R I 0 R
AR, TEBGR R G BB R A LR T .
X B e 9B MR R EEOR R RR I A MR L
LR e T Sk ORI BE By s e, #EAT T8
5 H IR

1 HERERREWNITERZE

Al S 1) 7S 25 S i TR ] S B A S AR
Bty B bR 4878 7 B 58 Uil = AT, PR F 52
PR, Mk T 5 LRI B A48 S50 & 5 5]
S A 1) A1 22 5 A 08 B AR oL, 58 R A R AR AR RN
FEAGR, #k HAn g i AKE T . BT 4 F 6L
WERMFW, HirERAERZE, B ASiEf
o BAE T 51 Sk M i RN 22 8 B AR b, R
TSR PR ME R — TR .

Hbr 487~ 1% 25 6 16 A B 48 7 1% 22 A B 8 R
weZE, Hirh H AR M R 48 R 1R 25 0 A0 7E LR A bR R
YZ S b, S — A i NIE 2 5 A i 4 Bl AL 1)
i Hins B RRZE s MEMREH ML L, h—
ﬁﬁMﬁﬁﬁﬁ%*%%Mﬁi mTRIkz
AR U g O, R R R R R
B A v R ) s e PR R N R R
A FE AR

FERMCT AR T . R H A A HE R
RZEM N RGN TR R 2, T
MEEHIEEMBXNMERE, FHRFNIRZE (K
FEREF MM E FAD . BB HRTE /R IR2E 0] R
|

$o =+ . T de+ du (D
K, ¢, WHIRTE/RIRZE, ¢ HPLEE LW &R
Zol R HRRERIRZE, ¢, WX RZG ERYH
PReERIRZE, ¢, WENTFARZE SRR H IR R
W2, ¢ NUBE M IRZGI B ERIERIRZE.
BT AL B IR d . % v A 2 158 S 0 St Sk ol ST
Tl AT $os bos bur poe AL, Todi
M TEZS 53 A BEALAS 5. BT IE &S 40 A BA AT
e, W g, WARMIER G, TEN
D($,)=D($)+D($,) +D($,) +D($.) (2

AL TR iR 25 72 AR ) B AR R R IR 2 1Y
T#E D($0 AN

1
D(go) = [ (S, +28, T+S. T +eos’) [Ru | +



90 EARSEAR

20254 9 A

(Su +2S4, T+ S, T sin’al/ |[D]? ¢
Kf, S, MEHLEF B MIRZEMN I 22, S hEHL
TR A B R 25 10 7 25, S, N R ML TR I8 T AR A
B I 22, T RBUREEEH A, o« Rl
SHEEE RS -HEEEREWI M. Ry b “H
Bl-HAR” BEE R G, Sa hERMLTE I8 I 5% 22 1
2, SWHBHLERMHEREN 22, S S
WA 25, D o “F#-HiR” BERRE.
XFHERZE A HARE R IR 21 22 D ()
AR
ID(¢) X (D +R,)XD|
D
KX, D() AXUERZE T 2R E, R, N FRME
JE 7 A ) R SR AR LR
SRR PR 25 A Y B AR R R 25 2%
D) HHEXN
D($,) =

D(g,) = 1)

Huxmwnxp+ﬁjygwxwumwﬂxnu
D]
X, D(p; () NP BEEMRERE, WHT
ST R R
A E SR 2E AN B AR R R 25 T %
M¢>ﬁ%fﬁ

(5

H AdydﬂVo J‘yABMMydr]x14

| D[
(6)
A A D SR A bR R B AR R AR Y e 4
. B O BE 3 58 SO 5 A . W O 3 N
JEH R FIRER A,

Z o R AR BT S R S A 1 BE
B AR Y AR 78 1% 22 BR BR Ry 4 TR 22 4,
T H R EERE . PR R UT, R
TR AL TS LM )E, AL E
15T AR A A A R P o8 I AT 55, SR 2L S
TR ZEAN R W SOOI R . T AE 22 B T R AR
AT, 2T W R S — 1 s S
I I AL 28 285 158 22 2 5 Wi S 0T L — o o A 1 A
b 28 PP B S ORGP S 25 1R 25 5 i 5 1 15

SRR R G AR AR RO X HE IR 2, FH
B EZIRER, FIRTH BRI R S 4
5 PE AR A R R 15 25 Ok w4 B A

¢ =¢+ ¢ D)
X, @ i 15T 5 AL B BT R 2 R
. ¢ HBHLESMIRERE, ¢ WA THS
PR A bR R 5 4 X 5P A bR AR R I R 25 R
ZIEAA LR () TR ER 22 51 1Y H Ar
INIRZEE

2 BEREBERITE
FHL (20 ~= () TLHES AFEER

WEMFTZ DS, ¥ FENe=/D($,) ., TE
MEMAFRR Y, Z 8 . HEsIERiR2ZEME T,

R AR R B TE 2045 NCO, o), B LAH B SHER
R R ECH

: 1 YA

Flye2) = nazexp{ o } (%)

FUAR 48 718 B 25 B9 HE 2% 5 3 ok B i 181 1 B
T R LR, TR R AR IX

= - 20
<o = 0
797105 20 10 yi©)
E1 BERETRENBESERY

Fig. 1 Probability density function of target indication error
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Fig. 3 Diagram of search mode
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Fig. 4 Cooperative searching strategy 1 of two missiles
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Fig. 5 Cooperative searching strategy 2 of two missiles
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Fig. 6 Cooperative searching strategy 3 of two missiles
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Fig. 7 Cooperative searching strategy 4 of two missiles
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Fig. 8 Statistical results of acquisition probability

of four searching strategies
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cooperative searching strategy 3
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