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Fighter’s Guidance Effectiveness Based on Probabilistic Method
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Abstract: A method of evaluating fighter’s guidance effectiveness was given based on conventional probability
analysis method. Indexes of guidance effectiveness were given by treating the detection distance as a random
variable in whole guidance stage. The fighter’s level direction guidance was divided into long-distance guidance
and short-distance guidance. To analyse the situation that the fighter enters into the detection region of the air-
borne radar and the attack region of the weapen, the guidance error from guidance station was treated as a ran-
dom variable, When the target is in the attack region of the weapon, the interception angle of fighter against
target was regarded as a random variable. The function of the detection distance was given by calculating cu-
mulative detection probability of the airborne radar. An example of a fighter intercepting a target using middle-
distance air-to-air missile was given to calculate the successful guidance probability of fighter to target, the ef-
fective guidance distance and angle, to analyse rules of primary parameter’s effect on guidance probability.
The method can be used to solve the problem of guidance effectiveness of fighter in air battle,
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Fig. 1 Fighter enters into detection region of airborne

radar in back hemisphere
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Fighter enters into attack region of airborne

weapon in back hemisphere

J T EFFHEVLEE 25 BN E o
IH ) BB T b, TR 0 AT 288 42 ) 15 48 1 1 B R B S it
FEITET LR B3 s SR
B B EBEL A7, FFH VR & E
EENEERBETERSER. £ ARKAHE
Pr.B ARG, C A EBRMEE,B AN
BOFEHAE BT T WSEFROUS . X, E T3
BL5 AL 3l AT LATH BR AL 1] 0 22 £ R s
A¢e = min {0 — ¢r,) » AP ) €)

. ’ Vmim
A = A <1 + Vets —|—VMtM>

Vitu
Vete + Vuiu

2 AK R BN TE I BE S 515 A2 AT LA R Y

B2 A = R Re AP B9 BB 2 Re =
vi

g v/ni—1
Dy WEFF ALY KAT AL 1 = D2V AL

AEXF B A5 B B Ver =Viecos ¢rr — Vrcos ng[g] o
TR R KSR B B R LSRETH BRAY

A (10)

ste N HFF A HLS B b5 Z 6 B9 BE R

e BR AT 1 71 4l 22 2R R
A$yvi = min {(Ou — sth) s A }
_ Vuiu
Apyy = 2R,

K :0n B FTIKFWM; R T BB T2
Viﬁ/{;tm )ﬁ%ﬁ%%ﬁﬂﬂ“l‘ﬂ,tlﬂz‘?—‘;
g vnu—1 MT

Vwr M S HAEXT B 45 8933 E, Vur = Viucos Ovp —
VTCOS(st +¢M);¢Mp %ﬁﬁﬂ‘@ﬁﬁﬁ%ﬂiﬁﬂ(ﬁ@

RM:

B MR B gr g 0 R BT T AT 20 H AR 09 3
B

5 e/ 2 e < I, B 0 5F o BB 2 B 2
0 E RAL.

2.3 HENADEREH

BT RRE BB T A EREER
A Bh A& AE Mk, LB AT L R BLBE B R —
BEHLAE R . b, 7E B A3 5] By BoAf L% 08 & B
BEES B , AT (8) R

D, B

P, = i[ljlpln(Dd,B)p(,B)d,B}dF(Dd) an

dF(Dy) = f(Dy)dDy az
FH : D2 = Do I HLER 35 1 B KK BLEE B (B
Hﬂ‘ﬁﬂM$ 50%}31“5({"5‘?%&5%) » Dy :Dlminj‘JTE'J‘

w%%mﬁ%ﬁ%wumzl—ﬂ[pm

(D)W M Donn B Dy Z 1) REE IR in
R VOR P(Dy) A HLAE 35 10 WER R TR , 22
™A

P(Dy) = Ffam (13
St K (D) S 3 (5 S50 B 5 5 AL
W 7 Th AR B H A, RN
Pt Glo A2 F? (@)

>< 10—0‘2aD i
(4)° Di(C + Ny) !

KP(Ddi) =

14
KA Fu N EM R P A BRI SEE LB
BRI RER G A REAE A RTT M R EGA B
Ksor 2 B bR 5 2 BUR 8 s F (@) N 7 10 B £
T A5 187 AL M B RD 5 C R 4% B B9 2
W No AWV BRFHNREFE; o
N S PR ER I R R R B R S DB R B
Xt F B Ar 5 8L LUE AT J7 1 347 F 1
UL A T IR 7 3 - AL & F = E ) PD
IR N, RA 5 H AR 72 5T ML AT 2 Bk K
JEEER KB 5S4 T RABX, B C=0, HAth
77 1] B AR AL 7E 2 e 1K, B C>00

3 HBI5Hr

WRIELL LA KBS 25 AR AR,
SRR BRI T -

SR HL BN 400 m/s, 55 & 5t B 2] L
M R #Ch 5, MLE B ARG PD Bk, M0
R 60% RS WA R KHEER 3.5 Ma,

PDF CfH4#i[H] "FinePrint pdfFactory Pro" i kA G ww. Fineprint.com.cn



http://www.fineprint.com.cn

H2H

DR A BT BRI ST dr LS5 2 355

BARFEN 30, B/NKFEREH 0.3 km, F5[ %
KK 50°, HIRLL 200 m/s M BEESEE
£3iE5),RCS K 3 m?,

(D HERTHEFPREE = 2HMNELEK
ASTFE AR H R BT, 45 R AN 3 BR

11r —e— [ER R IRAREE
—e fLIn) FHIHZ
1.0
0.9
s | {
% 08| 7
ol
0.6 + N .
4 ARCTHIERRS |
05 LI . . L L il )
0 5 10 15 20 25 30

PR /km

Bl 3 BEE N BEAT R BS503R 6
Fig. 3 Distance’ s effects on instantaneous detection

probability and direction guidance probability
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