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BP netwwotks method of hand hg over point of KKV
ZhuBo QuanQuan CaiKaiyuan

(S chool of Autan ation Scince and E lectrical E ngineering  Beijing University of A eronautics and A stonautics Beijing 100083 China)
Abstract To reduce them issng distance and lessen energy consum ption e handing- over pontw ih
gard to proportional guilance law was analyzed for KKV (k netic kill vehicle). The expected position of han
dng over pontwas defned the approxmate nonlinear relationship between he expected position and the traj
ectory angles of he taigetwas investigated by a BP neuralnewoiks The expeced position w as obtained by the
trained nework Simubtbn experments pwve that starting tem inal gudance at the expected position could
lessen energy consunption effectively aswell as assure he equird nterception accuracy. The expected posi
tion ob tained by thismeans is a ral tine reference standard for adjsting the position 0of KKV durng hand ng-
over phase

Key words kinetic kill vehicle(KKV ); teminal guidance BP netoiks ntercep tion accuracy

KKV (K inetic Kill'V ehicle) , «“ ” (neo
, , ( classical appwach)
) . ” ( zerom iss distance guidance law
: KKV TBM based on line-of sight rate measurement onlky).
(Tactical B allistic M issile), M onte C arlo
[3-7]
. KKV
KKV . . , ,
KKV [ 8]
KKV . ,
[1-2] ,
: 2006 0418

(1982 -), , B , chubo@ asee huaa. edu_cn



3 BP 333
’ 6101 SDl()
’ X0 Yoo Zo . BP
, , , KKV
) KKV
, L2
BP KKV
4
(-xr() Yo ) ( 0a ) ’
, . Xo +yfo<a2; 0o [ -405 -207]
;90 (-1807 -140°)
100 “ %
3 , , 1m
200 ; 3 kg KKV  TBM
; “ ? (0o %o)
(xos Yo ) (610, Po
X Vo ’
1 « ”.
L1 L3
BP
KKV (xﬂ) Yo ) ( eo Po )
. KKV TBM ( ) ( D
8 . 6 . 100 (0 ®0) 400
, 6 ( . (xﬂ) Vo ) ’
), KKV 3 \ 2 oo m o~ ’
) 3 Byl BB ety
BP
’ 90 I 2% Ve
6
2 KKV 3 1
Xm0 Vmor Zmo; 1BM 3 Xo Vo Zo Yo ¥
TBM 0o ?o IT;}{‘];"’ 'z A AR ARy i
6 (B0, @u0) AL 7T L HLWII
3 Xos Voo Zo» X0 =X0 — X3 &
V0 =V0 — Yu0; Z0 =Z0 — Zno 3 !7 2 T T/
xpTvo +zo=d (a ) l
x0=>0 yo>0Q (x0 [ A
Jo) (0, ¢4) C-ALHRE A1 0 AU YD
, 4 0o Por x00 Vo ) 1 .
o N RRLI KEI N -4l
KKV ‘ O VI & |



2007

334
(0o Po X0 yo). P (0, 102
o) T Cxor o ). — VIt iR
L4 i U1 st
P T , 3
) ’ 102
T 1) L\
T =Tk P =P 1 a T
’ 0<T*< ]. WAU 100 200 300 400 500 600
. % I 25 8
(P.T ) BP ’
3
2 BP ,
21 BP 23
, 200
) (el(;’ (PK; )7
! !
[ 9] a (xm y,o )a
@ ; @ 200 (610,9 SDt(;9 xﬂlv y;{; )
3
1 200 (0 ?o
’ X yo) ; 200
3BP ’ .82, 91%. 182
, ) (0, )5 BP
BP 3 » ) (xir y0) .
’ L .18, 9%. 18
1 BP (0g o) BP
(x0 yo) :
[2 18 2] 1 200 ,
fAx)=2(1Fexp( -2x)) -1 91%.
(MSE) : BP ,
Levenberg M arquard t KKV s
Q 001 .
2000 2 1182
S (04 ¢4), ,
s B 18
@ LevenbergM arquardt Levenbeg M arquard t ’
. i s
22 N» N; ,
, (et(;’ gDt(;’ xn(; y‘; )
(P, T ) BP Ni (
3 . ’
’ )
2
500 , ’

Q 001



BP 335

182 2
5% 65 35%
20% ( 5% ),
85%%, 504 179 .

98%%.
182
n (n1182) M
5% 65 35
20% 155 85
50% 179 9%
50% 3 2
2
BP
4
4
. KKV
BP .
TBM
BP
KKV \

[ 1

[ 4

[ 8]

( Referen ces)

PiniGurfil JodokovskyM, GuelmanM. Neochssical guidance
forhan ngm issikeq J). Joumal of Guidance Controdl and Dy
nam ics 2001 24(3). 452 -459
Pini Gurfil Zerom ss distance guidance kw based on line of
sightratemeasurament only[ J]. Contiol Engineering Practice
2003 1(17). 819-832
[ 7. , 1999 31(6). 56 - 38
LiZhenying Shen Yi Hu Hengzhang An optinal guidance lw
for intercep tion of m aneuvering targets [ J]. Joumal of Hatbin
Institile of Technobgy 1993 31(6): 56 — 58( in Chinese)

. . KKV [ .

» 2000 21( 4): 124 - 128

Qiu Ling Shen Zhenkang M minizing KKV skze using neural
newoks[ J|. Joumal of A stronautics 2000 21( 4); 124 — 128
( i Chinese)
[J. . 2002 28( 4). 373
-375
Dong Chaoyang Jing Shaoguang W ang Qing et al Optimal
tem nal missile guidance kw based on fuzzy neural neworks
[J]. Joumal ofBeijng University of Aeronautics and A stronau
tics 2002 28(4): 373 - 375( in Chinese)
Lin G Chen Y. Design of fuzzy logic gudance lw agamst high
gpeed target [ J]. Joumal of Guidance Control and Dynanics

2000 23(1): 17-25
L

. 1998 19(2). 179 -183
Zhou Dyi M u Chundi M otion tracking variable structure guid
ance br passive haningmissild J]. Acta Aewnautica etA sto
nautica Sinica 1998 19(2): 179 - 183( in Chinese)
Lin Chunliang HungHaozhen Chen Yungyue D eve bpment of
an integrated fuzzy bgic basedmissik guidance bw agamnst high
gpeed arget [ J]. EEE Transactons on Fuzzy Systemns 2004
12(2): 157 - 169
Haykin S. [M]. 2

, 2004
Haykin S NeuralNetwoks a canprehensve foundaton[ M ].
2nd edition Transhted by Ye Shivei Beijng China M achine
Press 2004



