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Attack Path Planning for Throwing Unguided Bomb
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(2. Air Traffic Control and Navigation College, Air Force Engineering University, Xi’an 710051, China)

Abstract: Throwing unguided bombs by fighters requires a reasonable planning of the attack path in advance to
improve operation effectiveness and survivability. For this purpose, an attack path planning method of fighter is
proposed. In this method, a fighter movement model is first established, and a basic tactical action model librar-
y is generated, and the action combinations are combined into basic trajectories; then, an open-closed-loop con-
trol model of the action parameters in each stage is constructed to microscopically control the tactical actions,
and in light of pilot’s experience the constraint range of the parameter change is determined. Finally, based on
the basic performance of unguided bombs and the tactical application methods, the throwing parameters of fight-
er are limited, and the trajectory planning is completed. The simulation results for the maneuvering jump and
dive attack tactics show that the planned track satisfies the attack conditions and the movement parameters meet
the flight requirements, thus verifying the feasibility and effectiveness of the method.
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M1 AT LA - AB A il 2R 55 0 el 2% X Al

cosdcosg

B o .
L, = sindsiny cosg — cosYsing

2) Wk & Ox vz 55l & Ox kyk=zx i

cosfcosy cosfsiny — sind
LY =| — siny cosy 0 (2)

sinfcosy  sinfsiny cost

1.3 kHEzRE

AR BN A 1 2B R 5 T RS ML B Bl AR A A
PR U 7 2 2 A ST R SE LAY I8 B AR R AR SO R S
B R — A AT RGN 0T 8 A 5 I8 R RAT i e
7R A S e A ST AN BRI IE SR
SEAHISCARAR R AEPE R T R PLRY A s B
RN

Gcllj v cosl « cosgp
(C%:v + cosf « sing (3)
(cilj v« sind
FLIE 28 B B IR KB S oA o DT R
dv_Teosa —D_ 49
de M )
d0 (L + T« sina) » cosy &
dt M-.o v cosf (1)
dp _ (L+T « sina) « siny
dt M « v+ cosl

AT CHLHE TS 50 S RHLIB A5 D O KBLETZ
2SR T 50 O RBLATB BT 5 L o RALRT 32 Tt 5

sIndcosy cosg + sinycosg — sinycose

Z a1 R LI ff . Py B FE KR T Y e
FE1 R LA T 6 £ o o T L TA) b B e A A 3 1 £
03 0Ll 2R 5 ML AR il 2 X R A 22 1) 4 S R kAT
WA Wy e B AR A IR 9.y
01 5 7K P TE AR) J Ff R  1) FR @ s o T  EE ELTET 1 Se
FRIREE A v IR R SRR v JA I A ok i £
a MU R GO0 R v Rl e/ R Ml f B,

TR AT R R TR SRR RS
— B — A A bR R, KR T X AR AR R AT i
PO A R SC BT AR AR AR R AR R IS 0w
75 DLR AR AR 2R 4 1

(D) R Oxy iz, AWK R Ox py 2y Filhe

costsing — sind
sindsinysing + cosycosg  sinycosd @)
sindcosy sing cosycost

Ml RHLZS 50 T s @ AL sy IR e ff
) sn, REERSE 52, y,2 8 CHLR A ABFR .

M4 bR, SR HLE C AT R 2 B S KB )
PIVER 5 B ST AL b R P g S R & K Bh )
FEAL

D:%°‘O"U2‘S°(:D
(5)
L=t pev'+5:C

S HHLFE AL B
AHGC NERTH R

2 WHBEEREZEAATK
2.1 i ik

AF b 2 o 38 ok A [ ) SOR B A2 A 2

R R BRI BB AR vh e BRIHL S
TOARE 8 A SR Ay T ki S b T B S g 22 K
S AL MAR 28 E A St Ml o O A S it R T BIL 3
TR i ol AR Al RALE AL DA B A AR 28k R %t Bl
23 SR U A L T AR R U ) 8 AR P R B
P 4w A R A A AR BRTHHIL Sl IR b [
AT Z AR, oy E AR BRI BB AR o, 3 A £
ANT LS5 i AR BR T AL SR o, E A RT 157
(] 32 BRI AL Sl O i, "EHIL DR e 3R BR T
ST ) i £ BR T BIL S AR b BN 2 R

T“ ;Cp 7"7 W[‘ﬂjj



490 iz TR

Lt R 10 %

% A

NS ki
KA Wb A
g =A}

BENRT . T — 7L/ .
~~ = X mENm

FLEER T B2 I i e
i 11 8K T+ B 0 e
— — — — AW ARSI

P2 BRIEHLS R o L

Fig. 2 Definition of jump-dive maneuver
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Fig. 3 Bomb movement diagram
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Fig. 7 Demonstration of F-16 jump-dive attack
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