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Attack Zone Fitting and Matlab Simulation of Guided-bomb
Based on BP Neural Network

HUANG Guogiang,NAN Ying,CHEN Fang
( College of Astronautics, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: According to traditional linear regression analysis technique fitting existence problem of attack points of
guided-bomb, the paper presents a new method of back propagation neural network algorithm (BP) which fit attack
points of some guided-bomb was proposed. The relation between attack points of guided-bomb and attack conditions can
be displayed with threshold and weight of BP neural network. The results of simulation show that the BP method has
not only good feasibility and high precision, but also simple operation. Matlab was used in the process of simulation.
The conclusion possesses reference value and practical engineering value in real application.

Keywords: guided-bomb; attack points; back propagation neural network algorithm; fitt; Matlab

( X, Z(t;)) s
0 C++
BP o

o (
) . (X2 45° (
, ) s
: . (Xt Z())
9 o F/)$ :F/;:FI:(X([‘/‘)QZ(L/>>:|0
BP ) F,’,
* :2008—07—16

(1981—), s , : o



. 218 - 29
— h/’/’ /’szstr‘ Iv: .
gy | T Y ) 2oyl e (1)
12, = fChy v, sV s A s B, CO)
¢ = (w,sinl’ + w. cosT) /cosT (12
(D . .
¢ = w, cosI’ — w, sinl’ (13)
[' = w, + tang(w, sinl + w., cosI") (14)
a = wa — (6 + ¢ysiny)sinf — (ycose —
hy 7 \%4 . .
v cosysing) cosp (15
Fp,, BP . . . .
B = w.,1sina + w, cosa — ¢y cOsYCcOss — Ysing
, F,’
g (16)
Fp, . : .
6 = w,1COSacosf — w, sinacosf+ w.; sinf} —
(D h, v, \V, A, .B, .C, . .
0 0 0 0 0 0 aSln‘g . s[)‘/ Sll’l'y ( 17)
. . . 1—3].
A = arctan(h/ ).
2.2
B = arctan ( /
) . S L.
aX:N‘r|(IX’aY:N‘r‘QY9
az=N1lrlq, (18)
2 N oy vz ra.
2.1 C—++ ,
V= C;qs—gsineraWX (2) .
- CyqS CqSsing vV _ g ]
r= mV mV Jr(r V)COS}/Jr . n2
tansig .| A2
b pureli —-=
aw
2wcos ¢Ucosq3+7" (3)
3 Hidden layer Output layer
(/)V :_W<C SIHG+C COSG)+
1 BP
2w(tan ysin ¢,cos® — sin®) + v " y 4)
h = Vsin 7+ Vi, (5) 3
. ’ [5]
& = Vcos ycos gy + Vi, (6) 3.1 BP :
2 =—Vcos ysin ¢y + V. (D) P = (h.y.V.A = arctan(h/
r=R4h (8) ).B = arctan ( /
_ omyqSE I, — 1 . ”( B )\ (@) .
@ Lv “ I, “res @ y (0°, —5°, — 10°, — 15°,
41&)1)_'_ \1 (Ul)+ l~(w1+ 720\726‘730‘736‘740‘746\750\
—55% P (6 X1638.6 X 462.6
w1 w,1) (9
X 693.6X1029.6X1407.6X1722.6X1953.6 X
. Mg | Myw, I,—1.
wa = + I‘ [ @awa + 2037.6 X 2058.6 X 1911,6 X 1806 6 X 1659);
I ' A2 = (z.2) . (2 X 1638.2
2 (@ — W wy ) (10)
I, e X 462.2 X693.2X1029.,2X1407.2 X1722.2X
- M MZwa I,—1, 1953.2 X 2037.2X 2058,2 X 1911.,2 X 1806 2
Wz — I + I * I W 1 Wyl +
s : # X 1659), iw 8X6 b,
I,
i(wfl— y1)+ (wzl_w_y1w11)+ 8><1 ,lw 8><2

I:



3 : BP . 219
Wb, 2X1 . tansig
y=2.0/(1.0+exp (2.0 2))—1.0 (19
Purelin , = (y=2), s
3.2 BP -200
D —400
—600
h() ’ Y V() o _800 ) . ) . ) .
2) (h,, '}’gV,A — arctan (h/ 500 1000 1500 2003)(/]121500 3000 3500 4000
), B = arctan ( /
) C), ’ (] =1,2,
cean) N 1638.462.
693.1029.,1407.1722.1953.,2037.,2058.1911.1806 | N
200F 4 "0'\%
1659 11 : . £ off i
\ ' 13
3) BP N R -200f
—400}
(iW9 bl9lWa bz)a 600
, ( mse, mae, P
500 1000 1500 2000 2500 3000 3500 4000 4500
avg err) X/m
4) 3 y=—15°
. 800
(lW9 b19 lW7 b2)9 _—Mﬁf&
£ Ct 600 ... ) A 1
’ 3 ° 400}
200}
4 S0
—200f
4.1 400l
3 —-600f
(P’T )’ 3 - 200 1(;00 1.500 200012)?/00‘3006 350‘0 4060 4500
(121m 3040m) . ;
(0°, —5°, —10°, — 15°, —20°, — 25°, — 30°, » =30
o -o o o . o o o _ £E° _?uﬁ-}:'
357, 407, 45°, 507, 557, P |
(185m/s.205. 5m/s.226m/s.246. 7m/s.267. 2m/s.
200F
287. 7m/s) , P= (h, y,V,A = arctan(h/ )
s 0
),B = arctan ( / N
), ®) ;T 2001
= (A, . Bayesian ~40or
regularization backpropagation , ~609550 1000 153(0/ 2000 2500 3000 3500
m
Y
5 y =—40°
12 ( h 121m  3040m, 12
1% 185m/s.205. 5m/s.226m/s., ' ap

246.7m/s.267. 2m/s.287. Tm/s) .
y(0°, —15°, —30°, —40°,
—55%) , 2 ~ 6 o



220 -

29

400

Z/m

960 600 1000 1400 1800 2200
X/m
6 y =—55°
1 ( < 15m),
. 1
, BP
Rang Rang
/(D

. x/m z/m
0 2.5606 4.0726
—5 2.7712 4.1739
—10 2.7808 3.3397
—15 4.3018 5.5864
:BP —20 3.9807 4.9258
— 25 2.7579 3.6938
—30 6.3528 3.3798
—35 1.6247 1.4982
—40 1.2974 0.8833
R —45  0.9394 0. 8456
—50 0.7359 0.8259
—55 0.7281 0.8183

[1]

[2]

[3]

CH4+,

Zhao Yiyuan. Optimal control of an aircraft flying
through a downburst[D]. USA: Stanford Univer-
sity, 1989.

[yl ,1997,18(1) .
19—20.
Nan Ying, Zhao Yiyuan. Optimal trajectories in
free flight [ R]. Technical Report in University of
Minnesota, 1997 —1998.

, ) Ly

,2007,19(3) :41—42.

. . MATLAB
(M. . 2005.

(

1]

(2]

[3]

[4]

[5]

211 )

Hall D L, Llinas J. An introduction to multisensor
data fusion[C]J// Proceedings of IEEE Internation-
al Symposium on Circuits and Systems, 1998;537
—540.
Steinberg A, Bowman C, White F. Revisions to
the JDL data fusion model [ C]// SPIE, 1999,
3719.430—441.

[J1. . 2007, 33
(5):4—6.
Scott J. Social network analysis: A handbook[ M.
2nd Edition, London Sage,2000.
Burt R S. Social

Positions in networks [ J ].

[6]

7]

[8]

[9]

[10]

[11]

Forces,1976,55:93—122.
K Faust.
[M]. Cambridge University Press, 1994,

S Wasserman, Social network analysis

Newman M E J, Girvan M. Finding and evaluating

community structure in network [ J]. Proc Natl

Acad Sci,2002,99.:7821—7826.

Newman M E ]J. Analysis of weighted networks

[J]. Phys Rev E.2004,70(5):1—9.

L. »2006,26(5) :1109—1110.
Ly .2007,27
(4):330—332.

’

LJl. ,2004,11(1) .40—43



