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Abstract: In the electronic countermeasure environment, the use of a variety of spectral resources
can expand the function of the aircraft. Beginning with the analysis of electronic countermeasure
environment, this paper introduces the basic situation and research status of electronic counter-
measure environment, and preliminarily expounds the typical electromagnetic threat environment.
Based on the analysis of radar guidance technology and typical jamming technology, combined with
the design idea of radar and Electronic Warefare (EW), an integrated design, capable of both
radar guidance and jamming, is put forward. The use of aircraft radar seeker can achieve interfer-
ence of high threat radiation source, as well as detecting and guiding at the same time. The tech-
nology plays an important role in expanding the function of the radar seeker of aircraft, and pro-
vides the support for optimizing the overall performance of aircraft.
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Fig. 1 Composition sketch of traditional mechanical radar
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Fig. 2 Composition sketch of phased array radar seeker

i b A X E A T LUE 5 AR SR
TR PGSR A, AR A T 51 Sk R R



4 Rk A

2019 4E 5 H

HE ., BRI mY AR RN, hinE
S5k EE, FREBHSS T — it
J7 T BE A T A

3 FHER

THHAREHE TV T B ARFA B
TR TMEAR EEAQSEHE R, MRS a5 AR
THRB A A F5 i 2 A e T, BT
WA A B T, 28 T3, R, 96
T Bkok TR R TR AT 5 W #AT
— A, T XA T AR AT A
3.1 HEESTFHM

A5 T P A 45 M RS ) T R A o R A
R R/ A YRR U R R L N R o €3 N
B s AT Ok, B THAE S g th &, M
A7 W 7 R S T PR A AR L b R R T P MR, SR
BADOR A=A R 7/

i R BT A Ak Ay (DRFMD 0K, R
BB Y S AR T BT AE AR AL PR, R SR F MR S
PR, ERIEKGESL, R 2 BIELRFES
PE R M s Fe il T4 A5 = i s, OB ik 0o

S;(n) =AG)e*™

=An)cosep(n) +jA (n)sing (n) (2)
Kb, WEBITFHA G IR F] 534 . AALT )
o () TEMEISI i

SR FHAR S W8 75 98 ) T 45 5 o 7 AT LUAT 280
TS B, %7 B2 W {5 5 B ) 2
WIBEMES b HECeE R R

J) =sG)exp(GKu(n)) (3)
Ao, K AR MRS 3 1 5
3.2 AEREERETHEAR

A IR S T A B R T R
JE 3 B A

Wk & SHE S 5 AR S Z ) 1A ok
W HAREE 8545 8. 76 2R 47 B B 0w i, Gl 2 T
YE BT 5 100 5 1 SE I, o BE B ] 3 B B S H
Bl o, fii 75 IR JC¥E X H b AT R E . IR,
W R, Al FH DRFM £ R & BF 45 6 i 3% 2
DRFM e e 40 i H AR 6 5008 77 6t A S8 38 i
], P TG S AR X TR R R SR S R I
WIS [E] AT LA A B B g TR R ROCR . TR TR
b R, FE R E) R A A, Wt R AR R ik
BB R A 5 | EAT A AT .

FIAXS H Ar iz gl 3R i ) i 2 G g 2R 1A
EREAES R IR 2 e I S N A Ol PN BT
JE S TR T DU R R R AHE S B2
B fa RS, BB E B L HE S

S(n) =A)cos[ 2njon + ¢(n) ] (4)

BIMT ZEEBE £, Z 50T E
B
Sy(n) = S1)cos 2nfan + o) ] — Sq(n)sin(2nf an)

=AG)cos[2n(fy 4+ fon +¢n)] (5)

4 HEFHR-—EULEARFR

4.1 REAHAR

TR AT B H . T kit &
BLAE RGN R S v 45 W DA KA S Ak 38 T e
BERES TN TAERE S, Fikd 2 T — K
HEGSHEEREMTILRZAZ AR, FE
MR RLRG., MEERRSE. K R5%. R
KK RS . 535k T A RCHN Bk g 5 T
5%, BFREATBIBLUHINRE,

il G T — Rt R A iR &2 B LA 3,

el Rk RBFRE

MOk [
22 AIE 5 [UPASE N
WS RS el

KL

Pbis ek

IR SIUI RS TR SAST D

B3 #STFH—GURGEABTEER
Fig. 3 Composition sketch of integrated

guidance and jamming system
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Fig. 4 Radar fingerprint recognition system

4.2 BFEEBLRAMELRFEE

RIS T — &S RGN RIS E0D.
AR MR L b TOT 8 6 28 L 28R D R Ml RS SRR
SRR WUE A, B —H, mTL
I T A T8 SR

T DL M R AT S O . 4 R T A A
R TR SO I AR TR B

A& iR R ER=)

(1) =AW sin@2nf .t +knt’ + @)  (6)

T W S5, AR PR A 5 T R Ry
()= A@)sin[ 2nf.t + bt + Msin(2rf )] (7)

K FHAES B 0 RGE AL T 09 B Tk, AT A
X IAAE T B AT IO A I, RS R Ik 19 38 8L
FRpEn

B 12 U B B (20>, x(1), oy (N —
D} 4rA K B, BBM AFEAR, BVN =KM, Jf
Uk B B REAS S . BRI L AR e R
h

Wu>:$§ﬁ%awm (8

n=20

B (2 (0), x(1), =, 2 (N—1D} BXGE
fliit 4T K BOSGEAG T 0~ 3 E TR, T A5 2]

R 1< ..
Bp(wlawﬂ:fszbk(w“wg) (9)
K k=1

A b (wis wy) D B WCHCHE B IO L v 78 3 1
—E KR

F1ELRE Al T35 ol LA B8 38 15 5 59 80 . id
T XGEAG T BE A8 B e AN [R] 5 3 45 5 19 AR 17 o A
(CPS ARG NE =g PN UE SR € Ly d
4.3 ITE#ER

TN 78 2 ] 5 T — AL R RAT AR TE K

TR, ik AR TR AR, R M 2R
4R P 0 7 3

TR AT IR, R P R B R S
TP T RIBEA 15 S b 30, 510 20 B ER T £ 4
STk o B0 3 R, AR kR g L iR L )
Seff . Wk 7 St B R A T (PDW), I 5
AT S S P B AT LR M
B AT IR SRR R PR B B % 1y 5k X
T ISHO G SR, IF RS AR R B A 1
SCBF A5 2 I B — R AL

Bl ) 9 05 5, 3 o BR R 4 3 £ L
YA, R A SR SO B R, X KA
1 B 75 3 0 9 3 A7 Dk ol P 247 AL B, A L 1 D
S DESNR  I 0 AT
4.4 FEEOIS

DR ik o S T M AL B 00 C AT REE K
TR, i SR I T AR, R 2R
T AR 7 i

ST 4 — AL R SR B (5 SR, 8
3o WL B A 3 56 B L4 K0, PR R 7 i A
U AR X G 1 B AT 3 I B K
AL, AR I A L, B A R Ok i i
N HE A,

B 7 40 5 3k 0 30GHz, ik o 7
FEUII 0 5000s WK MHEFSEIE I 50ps. 152 4
569 10MHz, W15 5 MO IS HE LI 5,

"
3.5><10

0
3499 34995 35 35.005 35.01 35.015
$i%/GHz

B 5 X7 HRNE R R
Fig. 5 Amplitude-frequency characteristics of

counterpart detection radar

AT AR E KA AR FE RN (1. 10,
100, 1000, 5% 10*, 5X10°, 5X10°, 52X 107,
2.5X10°, 3X10°, 9X10"7, #{iK Hz, &47



6 8 AR

2019 4E 5 H

il S TR LR E By 0O R L M VR RS, PG R AR
PEULIE 6. 28 X035 o A A BRS . 3R R 45 v 2k WL
B7. W7 sl LUA R XGE 73 B, 7T L
XoF TRAT e i R K A (8] R D R I R A £ S
AT X .

x 10*

35

0.5

0 i | |
3499 34995 35 35.005 35.01 35.015

Fi 2 /GHz
B 6 XITHESFAMEMSFG

Fig. 6 Amplitude-frequency characteristics of

aircraft guided radar
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