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Real-time programming method for flight path of
unmanned vehicle based on dynamic RCS
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Abstract: Simplified radar detection models are applied in conventional flight path programming of un-

manned vehicle, in which only the distance between unmanned vehicle and radar has been taken into account,

but the dynamic variation of radar cross-section (RCS) with attitude angle of unmanned vehicle has not been

considered. New dynamic RCS model was presented to characterize the RCS distribution nature of unmanned

vehicle, radar’s detection probability model was developed to involve dynamic RCS and the distance between

radar and unmanned vehicle. From genetic algorithm ( GA) and dynamic RCS, real-time programming for

flight path of unmanned vehicle was conducted and compared with conventional models. From verification ex-

amples, it is demonstrated that the models presented are feasible and valid to avoid the detection of radar.

Key words: detection probability of radar; genetic algorithm; dynamic radar cross-section( RCS) ; real-

time programming of flight path

AT R ML R AR E AR T, 4R
iz SR BTG S E) AR A Bl 5 s 22 M BE
FEBRATE R |, AT LA 43 Ay i 25 00 328 B K
SIS R . e A 03 A K 2 10 e v R
IS MBI DL S B S5 4 SR BRI AR B 7R /AT A
R R ) — 2% GRS R B 2 T AR
S EUR SRR B R AT AR CAT I R P AR
R OL , S AT A28 LA

TN B B R R i -F £, 45 005 i

S HHA. 2010-04-27
E£WA. fisklAEe % H (05A51011)

AR HTRIE S G REAT 55, R, 752X T AL
B RATRE AT A BRI, DA = e A ML A
AT FE R RE. [ N AMIFSE 28 R G 3
AR BERIEE ko Jn &L Voronoi
R gt e AL 2 MR A T T K BT,
g AL Sk IR R 2 A8 e 4 10 A g 4, G
T PR B S B RSB P AES G
N Ry EB B A e i, ke T 32 b7 FH T 5
K.

EERN. 2 (1986 -),F, LA E A, Bi+/E, yangbad2008@ 126. com.



1116 b 5 i 2 it R OK 2 2 il

2011 4

H i, fEst LSRR A 1 B bR R g, 8
i SR FH 8740 10 T 38 BB AU | SR T 2 B0 38 5
FRESNAE R BT BR 22, AN, BUA I KRR 5%
TAEH R R T # S AT gl Rl e, 2% &2 H finT
FHF 5 5 25 4R 0 BE R 19 R AT 4% RCS (Radar
Cross-Section ) Bl ALY FE AL FLA H A7 AE — 2 1Y
Jry B PRI AR SCHR HE —F s A T e AHLTE R
R, I45-E T ML [ RCS 204 45 25 A A AL )
FRV TR B ARE A o F B = R e A LRSI & 1) s 2
RCS B, #5715 18T AML RCS 35484k
1) E A SR, SR FH 3845 53006 X TE A AL A 30 3264 7
TR, IF S A ORI AY R AR 25 R AT T XS L, 2
IR T 2h A RCS FRAEAE 5 i M 2 )l oy A5 7
H AT AT, % T AL SR s AR HAT — 7 = X

1 FAEzh7s RCS 4514

AWFFEICANLEBRE A 7] RCS 13 AR,
Ve LG RELAT R (JC AHLERY 12 ) FH RLAT
Ry (T AHUEER 3) FEA Y 3 FpoC AHLEE R, dnfel 1
B

a JTAMLL

¢ JEAML3
Bl JE AP A P

R T B AL 3R H br 09 S AME | FL A
FRJC MSC Patran 3% {4, B T 3 PRk AU fif) 2 i AR
RIS EEAARL (a1 AR 2 FoR ) 5 R I EDG
S PO TR B SR U, SR, R SRR

WG PTD-MEC 35 315 4% 7 (1 B 1 808t , B8 e
HEM, SR HFRAY R RCS {H.

¢ JEAML3
K2 JCANLEE

ESY CHGER UL B B o= 3 |
. exp(jkR)
E = - jkE, “omr %
J'vs x [s x (nxh;)]exp(jkw - r)dS (1)

K, S I B bR 2 BT 18 BT R4y K i r R
HBIFS BRI FATC dS R w =i —s. (1)
FRAZF] RCS V- # RE, 015 2 i
RCS AR,

n-(e xh,)
Jo, =—- ————exp(jkr, - W) x
[ T pJrr,
. (1
251n(7kam . w)

ka - w

m

Z,I(P - a,)exp(jkr, - w)

(2)
o, EERIRES RCS ;n Rk IR 5P i
(A3 ] B 2K i s e, SR ITE S W R 4 FL AR AE )
PN Rt a, RS m IS0
] () 2 B, iX SE I 2% DSk B BT R A o Ay e,
55 om ARG I E R T S w 7R ARCF T
PR RKE ;p=nxw/Inxw| ZEHT w )
M T Y LA S MO BGH 2 ECE
S SR i



559 1] Ze HE EET A RCS I8 AN SRR 1117

e AR G IS, R H PTD-MEC %, 71
FUB IO i SR R 5
E, = - jkip, x

f[ZOICs x (sxt) +1 (sxt)]exp(jhr, - s)dt
(3)
Ao, = LU B s s L,

I, RGBT r, JEEF 0 SR B R K
L (3) A RCS e X, 528 ) RCS A3

ﬁ = ﬁ Sinzﬁ

sin(kLcos)
kLcos
A LB K.
B, HFRER RCS 2T A m AN Al n A
BEY1H RCS Z Al

o= [0 T o
TSR 3 FBALE [a] RCS (84311 W&l 3
. WP T BT 51, T AL 10 RCS i
A 4 R ) i RS R 2 S JE B
0 ] — 2 B A R, LA — S B R
7 A6 EE P T B K Y RCS B
e T ) HLAE S T A SR 3
I 55K 2 A B, 2 %156 A LA
U2 U S 47 B T A LA 5 2
TS S A I 1 C R SRR | R
R

exp(2jki - r,) (4)

FEAHL

:]80 | "’ =

RCS{#/dBm?
|
1
wn

B3 JE AL i o 3 B A T AR

2 FIRHFRMEGFREE

2.1 BN EEERE

JEMME TR (1 2 N7 TC ML ST B K] 1 S ke £
Pz — , — P45 T PR 2% gl | B S PR g S
7 25 K T S, JH B s I A R e TG N
MLRBT AAE I E LR 2R W25 Pl ALK 55

L (e-t)(e -)f+(h-)(h g

P E B B R R Z— 7E DLt Bk R
ARSI R T | T 8 U AE B AR A1 R A 5 SR R
B R MR 325k 3 2%,
1) FIHTEANLE Tk Z [ A 2 R A8 1
[T G
P, = Y K/R* (6)
%, KA R 4350 kWi B (3 R B A RAT R
SR 2 [ i .
2) FIH ¥ATea 5 FBZ R R VLR
AR IRIIE B R P R
P, = e () (7)
ok R RAT RS AT R R A DG R AL
3) FIFH RIS A Z M B BE S R DL
IR B KB BE 25 R, , A6 3 T 15 F4 0 AR 2% A58
EQ[IO] .

Py = Ri‘ax (8)
R' +R,, -

Pk 3 2RAE A H A e AL o 1%
G TR B | AT A4 S JE MUK A Rsf ] 45
R A ROR. (U | X SRR B A 2 TE AL
] RCS WY BhAAR1k , RIMBCE RAT # 14) B 3 A AR
PREFIEE , AR X 5 LPRIE ST, R, Bk
S8 TR AL AT Y 2 S BT SR 495 SR R 300 B ] 1 52
25, 5 Ah T IR A R BRI, 42 R 45 1 BAR
MEFAS , IR , 2 F 30 4 RCS A9 I8 LA 52 i
TR Ay DL
2.2 ETzh7S RCS T LB SR

BT A RCS 1 75 15 W55 2 1) SC B A T
HET A AP AW 234 RCS LR AR 7Y i
AERS I WIE AL RCS WA Ai ek, SCHR[ 11 ] 32
T Eh& RCS HAAAER
kl
0= (kysin®A + cos’A)? ®)
Rk Ik, AEEGA AN Ik 2Z (8] 1)
RSN KA Je A, X (9) BEARLKE TG
AMLRCS H5 A Z RIS R, B ARASHE I
TN T4 HAMEA R BA AR RCS 4315
X4, BRI XA [ AR R TE ALl SR A
B ; RIS, RCS BB A E5 A T e 5 B SL TR AL
PR ZE3 K, T, {56 T 3 & RCS 19 I8 AL
R 26 2235 X 59 4h, RCS {8 DA 3% 22 ok B0 2 3
I, B2 it I IR B e F AR R AR A

AP R UEE SN
SCHR[12 - 13 ] T 3 F 8 4R 1E (R 5 i A




1118 b 5 i 2 it R OK 2 2 il

2011 4F

(R B 38 R DU A 22 158 5 i o T IR ) B 3
RCS %1538 8 AR5 5 A 4800 Xk, 4331
DA IR RCS ~F- A AE iz X381 H 4% RCS
B 33X o7 200 B 3k 4 DU ARE R 0 1 F B A IR
SEUPLM L, 8 RRAE AR S AR R IR R IS A T A
R sl RCS #8E, h E AHUE S Bk H
B, X R ST Y A B G TG A AL A A 320 R f) U 2535
S AHIRZ I, Rk B 20 T JC AHLE A RCS ]
BEAELE MY RUE DI, 3 Ah  IZ BT £ A~ FE s
XIRAY RCS #EAT 34, 4R 0] B8 HH 30 4% A X 3 1)
RCS “EEAHZETCIL, NI, A1 24 FHETE AL 7]
() RCS {8 4 1E € HALHL.

EFXFIEAMLE B A ) RCS WIS SAR R, IR
W EL S ] RCS 4377 2206 DR 14 | A SO TE A
BLAGJE ] RCS A b B 25 R, & 80 RCS 2RI X
3, B A BHE RCS AR S H R 11 (10° ~ 30°) X 45§
K RCS {8, A K F X s RCS {8, I H., %5
XK o, =5 ~10 dBm” (IZAE LA F-117 il [
RCS “FHE S ) E LR RCS Gl X, LA
IZ X P 1 R RCS (E /R IZIX B RCS J3Af
W DX 3R TE ML 328 B K1) v, 6 A HILI 12 0 B
) X 3 HAY X 3o RCS 2242 1K, 3 DL 4% X 45
H Y RCS SEIEAE Z X Ik RCS {5070, 401
BT, 455 3 FhIC ABUBIRLG FE RS Xk | 42 X
BANE 4 iR, IS ABUERL 3 Sy AR5 1% TE N
B RCS JH [0 43 A R 5, SIS RCS BERLA3h . 3k o)
fElEIX b, = (0 £10)°, BRI G X ¢, = (180 =
10) °, ZEMERS X ¢, = (65 ~125) °, A7l fE [ X
¢, =(-65~ —125)°, iM% 42X ¢, = (10 ~
65)°, AR ZE 451X b, = (=10 ~ —65)°, 22 J5 ]
YAX b, = (125 ~170)°, F % 41X ¢, =
(=125~ —170)°. LR3I RCS AR STET .
AR S e T TE AL [R] RCS sh 45k 8
Jal ] RCS 43 D38k 14 7 =X m] DA s 2 it 320 8 K] s
BEPR AR AE 46 8 S BRI R

ASCIJE 3245 RCS #A 5 SCHk[ 11 - 12]
BRI S50, IC AMLSERR RCS JH] 18] 4347 4n &
5 Fs. NELS Rl DUE B, SCrk[ 11 ] T id sh 2
RCS BAY 5 3 FhJE A ML HY ) S BR RCS & 1] 43
A Z [BIERAFAERE R 22 3], AN BE S Bl TG A HLASE 2 1Y)
BRI AR SCRR[ 12 ] A B R, 7E o A HILEE
BT PR T 4% FE S I X Y RCS B AH I 1)
T, SR, A3 K] m ) T IR AR LR IR Ak 1l T
B TAE TS AN 2 1 3 o 52 ORI R A
—EFEEE L RYARARL, (HR 24 XS] A9 RCS {E
X HEANBH 5 AT 8 25 5 350 TR T BRI AR R 1 S

P TR AL RIRCR.

b A2

"-TU +1 UTH\-_“‘-
- 0+ —
P . ] .

A amn
JERMEZE \RE | EWHREE
/

10~65" by -10--657
A 0\
{ =~ 7 \
| EpmEE x“‘x\_\ VT s |
= R —]

125 ~
l\-DE\";an /// | .

A

1=~ s
. frf"

\ e ; -
\ ~ /
\ e [ ERmaE N/

)
\ 1251700 [RAR] —125--1707
~ g | //

~__ fisoziny "

¢ JCAWL3
Kl 4 FTAMLZA RCS A

2.3 BERUMEGHH
ISR P, MR B P, S5 0
%/%[12—13} j’\j
InP,,

(S/N)p, = 35 =1 (10)
d

S A R B T B
PLGZ/\QO'(O()D ]A]T
(4m) kT,BF,(S/N,),

R, (a) =

(11)
A PRI, G IR, N IR
KD Wlkrh R4 L s k /R 268 B8 T, ok
WEE IR B MU 98 F, NIRRT R B (S/N,), R
B/IMEWELE ;o 9T KON H AR5 (A o (o)
W F7RTEAR R B J7 540 T BARKY RCS.



%9 4] T WA AT IS RCS BYTE AL S L) 1119

FF(10) F (1), SCER 12 ] 45 1 T 33
A XT B AR HEIAR R 5 H AR RCS | B Z A%
e PSS

P, = exp{

(r/ry(a)]* «InP, + InP, }
InP, —InP, + [r/ry(a)]* - InPy
(12)
X r IR E IR S HARZ RN EE S 5 Py A ek
PRINEE B3 AL A R AE 325 r g N5 Py X I Y e R
PRIER B, PRk, =X (12) 2o iR DA 3202 H AR
SERIRMEEES r DU B LS o 10 RR R, AR
ARSCHRE BB 2 - = 6000 m B, TG AHLE 421X
AR DX X L ) B IR BRI A R ] 6 B, A
EIrh AT LA B, BE B AH R, 4 T AL R X %2
2 DX B TR PR INABE 23 DX 38 K, 3 A 1) T 4 e Aot
TERLRIRLA A W25 A ) 2l 25 RCS R PR F
TR A 35 1 1 06 B
— EABUIRCSHH 4R

) 9% SCHR(1T Y
fg_ 120 T 60 SrRp12 kR
or , — A
ol 150 30
g 2
g [0 0 41
=
O 210 330
ég: 240 300
270
—J AHI2RCS 45 R
. % SCHR[11]HER
I - =JCHR[12]8E
o0 — AR
_—lg_ 150 30
B _os)
8 3554 0 oK
% i 6"
2 i
-5t 210 330
5 L
15f
25t
b JTAML2
— L ANIRCSHHFE&5 3
0. , 90 == SCHR[ 1187
20 120 — 60— SrHR[12) 4R
ol . — AR
IR E 30
B 20|
g =307 89 0 o1
= ©)
O -20f
[
_]0_
O 210 330
10}
20!

¢ JTAWL3
K5 AR5 TEAHLSEPR RCS 20 U]

I.O- .......
08 fl |
B
2 06
z
X 0.4
028 | Vel el |
o L bbbl il ;
1 2 3 4 5 6 7 8
fa b/ 4 X
a AWML
1.0
0.8 B Els
# [
£ 06 !
Z
1 04
EE
0.2 ;
o Lk .|‘-.3'T|E. L P L
1234567 80910111213141516
TEb/ 4 X
b A2
1.0 - -
08}
2 06)
=
% 04
tE
0.2
0 e o I
1 2 3 456 7 8 910
fafe/ e 4= X
c JTAMNL3

Fl6  JCABLAERS 24 DX A AR HR DI AR

3 ETFZh7s RCS fnidr SR # %I

TERT RS B3 4 JC AL o 1+
Pt BE , 3z B AR SRR 25 Aol BEE A 7 LA,
PRI 45— BE S, (S, MR i — 1 BT AL
PSPV RBULR LA B RIATEBD) B (x,
y.) R E A R SR T AL R A
B R L RSS2 A Aot e B, 4R By
B (xp0, viar ) s IRRIR — 038 Bk, 75 LU
(%15 Yien) AR SHEAT LA, B2 ICAMLE) 5%
SRR I ZE a5 I I — 2 AL RO

FORE TR IR A H ARSI RCS” X PIAS
SEARTEHZE G TR T 3h A RCS BT AHL
MESEI L. AN e I AL T A Y B
P r Rl T . 3 5 5 2 S T AL
MM o, iR 12 H KA T IL PGS T7 1047
TH RCS {EH/INAY AR JE X8, AN 7e A AN 22 42
D, e AT e 4 X 4 2 f A Ik O PR DA R
(3 NN S €= oWl =i0ke S S 2 I € 7L



1120 b | R /N N N =

2011 4F

ARG EIRIE r MEOLT  BEMA o KRS
T MBI B R ARG, 32 T JC AL
V7 £k 371 1)

I 4 Fofigt A5 031 < I B ROBE R AR T~ 1k
HE T SR TR AT IR k]
RSN S R, Bk P o N DD W LR S e LS T
TR 15 B R W O 45 0 38 B S, “ 487 Y (.,
Yoo ) AR, G R RABERT (x,, v, ) A RGZ AT
Be Tt T R ek Bt 5 ih B R 5
MBS ¢ R Z Y Ly T 18]
P 2 AT O, R SRR ) R AN S S, A5
B A0 i Rh R BERIL™ A=, I8 A4 38 AL 0%
AR 7 B

| SRS, B, ERA AN ImEI BB =

WEAF R BRI AN
(A ROV & 753 P s
1
SRR B A1 H bR R 2 object (7)),
THFE A
]

PAT A, S 2 R

| smtiesios |

63 A ¥ R

H A5 R EO TC A AT ALK 28 0C J 22, 1R
[CE e -9 I BN M o N < I R () LA
AR 2 AR SO AT AR S EEE  EE (HDE
) A BE DT 7] 85 7 £k A S T A 32 R K] ] R
It HAE B An R B0 2% 1R 8 U Al < B e i
KEFEMHAR, B bR Rk
F(j) = K/1, + K/ (L; +0.1) + K, /1,
(13)
A FORE j FMLEG K, (n=1,2,3) KRl
IoF AASCEE ZR 88, T LAARE AN ) 10 75 B R, 7R 4R SC
SR T O T TR R DU 2 1 M A I Y R AL
UK 1, i B B A4 Be i A ik ) vT g
B 5 L, A2l B 5 e 25 A 0 S RN R R 1Y
ey, 38 L e R AR SR P A AT B[R] B 5% £l A
I, (38 S MU E T, Sk 1 ki At 30 o 2 1T o B
R FRM L, +0. 1 #7720 1, 0 7 38 B, S B

A B IBRZAE B R RIS P, TS
IR SR B LA TR UE R — S Al B
IR E E/ NMRIUME S A 1 5 RHR I ARE 4 S 7] g
AN FEE T IIMAGET SRE Y Py L > 0.2 B HETT
AR

4 H Bl

1E Xeon 2. 8 GHz PC Hl b #EA715 Bk 5 | i
T35 8 Windows Xp, ZifE P54 Matlab 6.5. 1.
18 FHAS SCOR 04T T s iRl AR/ INBE e
100, 28 XHE# P, =0. 6,8 H % P, =0.015, 4%
Tl B Ak e KARECHN 50 , 3 2 Ll AR 1k e KA
R 150, P i iR B A

PTELERE 8 Frox. i LIFE Y, 5T SCmk
[11]3h3 RCS BEHI 8RR AT 45 A 40 3 A
AR T I AMLSZBR RCS {8, %A 1 RCS /)N
RZ. FEfRY RCS BABUMATEI T , i Bk |

12

[« WikFs
10 F —HT30Ek[11]
B fr
Br L]
£ of
-,
[ ]
ap - HETFHR(12)
51 o HITBLE
- BT A SR
0 05 10 15 20 25
/104 m
a AWML
1271 o grikm st
10 b — T 3CER[11]
A f b
8 L]
g
e'_; 6
4 - HETICHR[12]

2 - TSR
0 05 10 15 20 25
*/10% m
b A2

121 o Wik
10+ —3EFwrety
8 .
.gs 7/ e .
4. - HETICHR[12]
B A3
2 - BT A SO AL i
0 05 10 15 20 25
x/10%m
c JTAMNL3

K8 L ABLALE R 45 R



559 1] Ze HE EET A RCS I8 AN SRR 1121

LR LRI IN AR B A REE T R BT 26 4
R TIRBEMMER P, . <0.2 MI5&AF, BRI 72
RIE AMCSA. H T st A5 530 1k v R F B ML A B0 1R
PR RO, 7R R T SCHR [ 11 AR 19 3 e
BRI B, BAR A Fh S HORAS (A R
TR RCS B AN 15 B0 19 25 SR s AN
EIER

FETSCER] 12 ] 3075 RCS BRI Y 44 TC AL
TR 25 A A AR AR, 35X 2 PR A i B R AE 3 BT
AHUBERY 1 357 5R FAH [R) 35 4800 X sk %) 4, 9
2 TC MUY (1 F SR X 3% RCS - E 1 A
XF RN AR — L

FETAXEA RCS B 4 TC A B AR
RN G55 2 (B R 2250, X2 R Ry 4% e A AL Y
H 55 1) RCS B82S 531 B e (E 43 A AN ), HAH
H 2R, T3 A, 45 o AW JE 1) 3 45 RCS
1) 42 4 X5 i 6 X118 5 43 AR AS F ], 4 75 78 B
KB, 4 T ML T REMb R 3R 22, LA et i
B TR IB A AR BE A T2 4 XA

5 & RiE

ARSCHE T RAETC AN H B8 ) RCS sh#&
FEPERY SIS RCS B8, IR 35t % 380k iy A 4R
TUHEARAEAY St HA A SR HEAT T8990 5
FHOCHE R FEAT 1R, (5 ELA5 R R IZE R 2L
AT, BE T MU TC AL B B B B e, 3 e L
W A7 T, 3 B o SE BRI ALY 28 B #2411 —
REOE = - S S s B =B/ S UF: Y| 37 N gl
7755 PRI 2R A 00 RS A B A gt — 2 R

S Z X #k (References)

(1] RIEZE, FEAT JE T ool g2 B i RATAE I [ T]. 0t
24,2008 ,29(4) ;1541 — 1545
Xu Zhengjun, Tang Shuo. Flight path planning based on im-
proved genetic algorithm [ J]. Journal of Astronautics,2008,29
(4) :1541 —1545(in Chinese)

[2] Eun Y, Bang H. Cooperative task assignment/path planning of
multiple unmanned aerial vehicles using genetic algorithms[ J].
Journal of Aircraft,2009 ,46(1) :338 —343

[3] Rapajic P B, Vucetic B S. Adaptive receiver structures for asyn-
chronous CDMA systems [ J]. IEEE J Sel Areas Commun,1994 ,
12(5) :685 - 697

[4] McLain T W, Beard R W. Trajectory planning for coordinated
rendezvous of unmanned air vehicles [ R]. ATAA Paper 2000-
4369 ,2000

[5] Bortoff S A. Path planning for UAVs[ C]//Proceedings of the A-

merican Control Conference, American Automatic Control Coun-

cil. Chicago: [ s. n. ],2000:364 —368
[6] M/, RRIRVL. HAPURER M 303 RCS RetEWFFE[ 1], it
252541 ,2006,27(5) :816 — 822
Ye Shaobo, Xiong Junjiang. Dynamic RCS behavior of helicopter
rotating blades [ J ]. Chinese Journal of Aeronautics, 2006, 27
(5) :816 —822(in Chinese)
[7] FBESC, 22 ARWUL, 55, B T HER ST 1 TN AT AR 20
WAL T]. TALEH,2005,26(2) :223 227
Zheng Changwen, Li Lei, Xu Fanjiang, et al. Multiple routes
planning for unmanned air vehicle based on evolutionary compu-
tation[ J]. Journal of Astronautics,2005,26(2) :223 - 227 (in
Chinese )
[8] REHEME ZEAA ey, BT F O Nt L 5712 i) T A B B ALK
[7]. WIRERA=4441,2007 ,37(6) :635 - 638
Xiong Jianguo,Li Jie,Zhai Qi. Path planning for UAV based on
adaptive genetic algorithm [ J ]. Journal of Henan University,
2007,37(6) :635 —638(in Chinese)
[9] FSLIL, T BHER, B P, B TR0k 0 2 AT 4 DU 4 i ik
HMRITrEE[1]. RGO E2AHE,2009,21(4) 11125 - 1129
Yan Jiangjiang, Ding Mingyue, Zhou Chengping. 4D route plan-
ning for multi-UAV based on evolutionary algorithm [ J]. Journal
of System Simulation,2009,21(4) ;1125 — 1129 (in Chinese)
[10] Bogish. fkmim 5 s $oRIM]. Jent: Fp7 Toll ik,
1998
Ruan Yingzheng. Radar cross-section and stealth technology
[ M]. Beijing; National Defense Industry Press, 1998 (in Chi-
nese )
[11] THEAR XU, 25 0 . JE T 32 RCS BYTE ABUAT I S A
Tl )] R RS LT EOR,2008,30(5) 868 ~
871
Ding Xiaodong, Liu Yi,Li Weimin. Dynamic RCS and real-time
based analysis of method of UAV route planning [ J]. System
Engineering and Electronics,2008,30(5) ;868 — 871 (in Chi-
nese )
[12] 2% wylide , AT B2 B QAT AR S8 B 0 ELA AP AR5 5 T
BEIFL (1] AL A R RS 2440,2009,35 (1) :40 - 43
Li Ying, Huang Peilin, Wu Zhe. New method of modeling
stealth aircraft signal based on emulator [ J]. Journal of Beijing
University of Aeronautics and Astronautics,2009,35(1) ;40 —
43 (in Chinese)
[13] Z=%2 syl , 0. SET AR MR RCS B 1) & A HR A
BILT]. ACHTATZS TR K244, 2008 ,34(6) :627 - 629
Li Ying,Huang Peilin, Wu Zhe. New method of radar network
detection based on average RCS value of different angle territory
[J]. Journal of Beijing University of Aeronautics and Astronau-
tics,2008 ,34(6) :627 —629(in Chinese)
[14] AR SBFREVIIT. R RGE[M]. dbat. =HE T
A H REA,2006 : 79 - 88
Radar and electronic equipment institute of China aviation. Ra-
dar system [ M ]. Beijing; National Defense Industry Press,

2006:79 — 88 (in Chinese)

(& #B/:ZF mR)



