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Abstract: Radar and communication are the "clairwise eyes" and "wind ears" on the battlefield, which play a very im-
portant role in modern information war. Anti-radiation unmanned aerial vehicle(UAV)is a weapon system that can
suppress and destroy radar and communication targets for a long time, and is an indispensable electronic warfare
"hard kill" weapon equipment in war. This article provides an overview of the development, key technologies, and
prospects of anti—radiation drones. Firstly, the definition and characteristics of the anti-radiation UAV, and the dif-
ferences between anti-radiation drones and anti—radiation missiles are provided. Then, the development history and
research progress of anti—radiation drones are introduced, and the key technologies for the development of anti—radi-
ation drone equipment are summarized. Finally, the future development trends of anti-radiation drones are dis-
cussed.

Key words: anti—radiation unmanned aerial vehicle (UAV) ; attack UAV; suicide UAV; precision-guided weap-

on; autonomous technology; intelligent technology

Wk B
BIEEE:
3R

2024-04-08;  fEEIEH: 2024-06-03

H/NF(1963—), B, Wit #¥ . E-mail: zhuxp@nwpu. edu. cn

BUNT, BUT R, SRET, 45 BB EANUR RS JRERT]. iz TR BERE, 2024, 15(6): 39-50.

ZHU Xiaoping, ZHU Ninghua, ZHANG Yang, et al. Development and prospect of anti-radiation unmanned aerial vehicles[J].

Advances in Aeronautical Science and Engineering, 2024, 15(6): 39-50. (in Chinese)



40 fiias TR

L 515 %

0 35l

TE LT 8k 8 s b SR B AR A TR Y
SO o SRR A J0 N HL R B S e 0 — Bl 2 C
AL T i 7 O s R R A e s R
A A AR B A R, G A HILIE 7 2 A B
To N HLAE 5 B 28 BN A rp O T BBk 1Y 2
£ R IGE B AL RO S TE ALIE
el B J0 A MUY 55— 51, 1E A8 Rk 4 MR R 2
eI

AR B IR R L T LR A T
73RO RPPO R 4RI S R RN X Y S SN @)
P 2 Oy T BAT oy BRI o B S TE AHL
L o T S it ] s 7 R S A 4 B K
ARG, ey B NI T RE S e < I
1 2 SR ] A7 AR, 2 T IBA: B A ke E P T D A
CRTFAT AR A . T RO B APLE BAUE
JS N (o A eIV - (O I 1 R Y N L PR
SEEAHLHN A 21 20 5 A B B R R 4% 5
Z—s

AR ICLR AW b R S TE ALY K S AL L G
BERER MR R IRE . SR RO S JC AL RE
SCVRRECSGIE o0 B SRR BT TR AL B S
FEVC T LS AR REE RS B 55 5 i DX
FEWR A 41 B S IC N ALY e Ji g i R G A i 57 4%
o SR g I Y 0T R AR DL SRR e i L2
B 5 TG N P o T ) o T A R B 3 O HE
A s di i e B SR A e ALY ARk K R

1 REHEAVNBOBEERESR
1.1 RESHITANBENX

8 3 I8 N HL S 98 78 JE N PL B A R w8 R
B/ R AF 551 S MG AE AR R A A e
AE 72 1 RS B0 ) BRI B R A/ A A AR A
U 28 A7 4 IR [ s o) R4 B8 14 v 5 X 0 B 3%
757 B 2 A o BORR S JE A HL ) Bk H AR I A
JRy BR T 38, i Al R il 45 H b b A AE
THEHL BB HL L KL A T AL A A R
PH AR TR S 6 5 JE A BLR B L 7 b R
AT B R P B R A R A O T ORI R
=k 776

TE 58 5 0 NP K e 1, B4 S A HLSE

il

TE o o AL S T 9 — R — A A UL R A
B A C AR 1, RO S B APLE T8 A
PLR BRI — B, 2 AR REGE B AL R
A Bk 0 A HILAR B 5 50 R A T e, R 58 3
J1 2% B AR b T R ST 5] M R AT A
B CHTE ) R R ARk 2 IR B bR i i 2 e 4%,
B R A 48 B NHLEE B4 B AHLE BT A Jm kL O B
e Al 1 77 ORI s 7 TR 36 2 R — U1k
A A % R BT AL R FE i e 4

FURT , A AR B8 3 T8 A HLFR i ki, (H
DAL A . SEPR b, AR AL
() — Fh T, — MGl B AL 8RR T
ANHLECAR 5 325 FAR M Z5 5 87 90, AR A
CHLTBIAT i H AR RE ), i W] RE 5 A R S A A
T ELAT T2 M L S 3 B A PP Al RE O i
B b o N LR L 11 B0 7 35 /30 45 45 58 3 U F AR
PEAT T R 2 I AT A T e ) R RS
B i 2 B R o T U S S JE N BILAE e R A 3
B R JC AL IE J2: S 5 1R) R — A SRR 3 B A
BLFR g Bt 20 J0 N B Afy— 28

1.2 REBEBSHEZANBNES

RS T AMLE CHLA T3 T ae F— &,
fil % L AR B O 3O BER 36 /08 A S5 A R H AR
(o L= W N T | B £ G i v 7 G o AT
S 33 T N HLEA 1R R R 0E 22 R S B T
FIEA 28 R HLES R BUAS I AR % R0 RE e 55 28 s 1
SRR 22 B T T R 2 R A i X BT R,
WAE A NHLRYIE % e B, AT T R 25 v B AR AT
% o BCER T JC LA LUK R R BT A e O R
P H FamBNER; SR H bR, SR H bR A
PLBCE e R 58 H AR o % 6 JC A BL Y 3 22
S

1) BOARS 6 AMLRE J& ML e o, BB |
HLFN -5 3 30 2 R

B 5T o N HLBE B AT K i a] 38 it A0 A AL L
FHERATRE S, CHA A SRR B 4T o R A R
PRERE ST, R e B LA 3R T e

2) AP X AN K R N B, AR R
BLATA 5345 47 04 X

R AMLEA KL S E g, B
A RAT I A TRAT I B A A A PR S T
NAHLA] Bl X A0 & 5 R T5 EEEHL . 33X % A 2



% 6 1

BN ROAR A T A HLR R 5 e B2 41

UG O VR SRR E 2 o R — i S 4 o 5
AT I R, T A A HLAE S Pl TR A
ZRE LS, SO BB A NP AT
T I A ok ) B R XU o R 6 TS AL T B IX.
ARG AN T B AL, AN A AE AL AT 5L
Py XURS: B A AR e 0 AR R e AR IR 1Y R A
AU

3) Y ifi fm U B AR RS 2 R T K
il 2

B 3 JC N L BE % X 7Y AR ST R H AR AR
EARF Y% 5 N 1D S NI B G T ER NS B
WP B AR T 5] S e K AE B bR . SR S
Jo AALE: 238 a] ey TR Bk ol L BV LA L
ML CRPLAE  HBOR R SR H xR 5 S AL
¥yar A

4) SEAUE A, AT &L Ty B S &R g0 i AT K
Ji] = 11

B ST To ANHL AT IR, AT 7 H Ar X5
25 KB AL RIS 2 B bR, HZE R IR B AR T AL,
AT S B X H bR #E AT ey o fE M R v, dn R
Ik 5 B AR OCHL, SR I T N BLTE 4 4 e iy B
DL b D e 52, DA v A e bR S ] 3 e IR A
HORFR T 2] R R bl BE K RS R B AR, &
MEWE X E g Bin, AR FELEHBE —H
ANTFEHL, MIAE 3K B B R il RATHS ] 36 A H B
ML ®ATIF A, g B R H s
B KL, B 58 53 T AL E 78 42 4Pl i B DL )
SR e AN HLRE 05 # B0 A2 5 51 J7 A6 3 ARk 2

5 BALKMEAEAF IT HEHER A
S AR HAw , e B B0t Rl ) S A0 B R B H bR
e

S S TC ML — 2B 7 TR S A 5 i i 4
B TR /B 2H G 6 T 00 ke B TR /R A B
HEFARG, U g dh g ik /(5 50k %R
TR IT AR B8 A2, R R R H /AT H
FHRHAR.

ER TIPS S ISR NIrE - PN IR
RO g e 0y B AR e oy o 7E Kl 5 iy
By B, 54 S JC N HIL SR RS B8 A ) 45 i O ik 52
PR ff ), 72 B2 3 H bR, T 4E 5145 soml B 51 15
g R B S H A

6) Al PR % S A, AR AR AR A, R AU
ai , X 224~ H A [ 5 il Al

S A J6 N AL — R AR 200 08 7 2K T pk
M SRS Y o R R S JC A HL R G TR A A AT
e AR AR O 20, X A bR R T AR B 5 L % 24 H
LA A S s T A D G = RN RS
B H AR AT I A AR B

1.3 RESHLTANSRESNSEHXH

R G T N LA A 5 5 500 A 0 T R R —
BERY , 38902 X4 S U8 H AR AT SOl A B . HOAE
FER G R T & R B A AR, R A e AL &
BN AR . N R R T AP R T LUE
R NGRS IR R R S S L PN (TR
FHFNEEAR B 1 %5 07 A 58 2 AN R 2Z b0
1.3.1 RT3 AR N F 2 R 5 T B 3 2 X))

F 8 5 TE AL R 5 380 8 T 2 A R
FH A AR 5 18 A 3 X AR T

1) B S Te AP BT R H e ALY i1 3
R, TR] B SHe JOSURS o R i S 4 SRk . B RAT AR R
AR sh M Re , K BT R AT B 1 LA KR b
N B ) R L RN BL B BE T o T SR A e
S M AT B N R 1) 45 G R RL B E ), X B
P BB ZLR A X AL — L

2) s 1 J7 I, KR 5T JE AN HLEE T AR JL/IN I LA
e WO R R I T AL — B SR RS 2E R S AL, =
B G T AL — R WUk s L. i S A S
S N AR SR B L A B, BT — i R 1 R
KA & L

3) LA A AT A S T H bRy R
HEANEEZRFFEAEH E TR, A
8 3 HAr, 8 T30 00 H AR5 A 3E AR i K
il 5 B B, o6 O B bR S B0 AT o o PR R B G S
N MR B A B [E] o L R S AL T
B/ AL A S R T A R T A 55 R R L
I, I AT IR AR L H AR R R 0k 09 H bR R
Mo RS S BOR AL AN F9F 60N B AR
Jo ARG R S S, R S R T LS
M 8 Bl 2 51 Sk U B bR HE S i T e R
AT AR TE O B BR RSB0 AT . B R R A
B — AN T K ) A S A, AN T S
MAFE AT AT HAS , AT ERTT AT
12 . B AR E XA AT 55 03 il



42 fiias TR

L 515 %

1.3.2 FEVERRME AR RRE ) [ E 2 X 5]

B 5 JE AL R S e AR R AN A
fi% BE 1 b B XA

1) K ) 34 252 1) 1 1l e

S 5 I8 A HL G R SR AR 8 R AR
55 A S VR E A, O R G R K )R 4R S R
Hbro Wt v, i85 6 AHLAE B A5 X B =8
K (R R ML AN R B b, 2 2R IR B AR AL, 5t
A 7 B X E bR S ik Bl B bR R BUR 5 IF L
TAE . 0 S AT R e, — R
H b5, % 0y B i 55 5 U8 E bR 0 b e R A A
BRI

2) “Z%F 227 R i 78

S5 5 J6 A HL AT LL 22 LA BE AR R, SE B IX
Bk B bR AR S 2 B bR & s B i R
S5 50R B % BE

3) WY LF H L fak

B T AL & SRS T, B ABLE
IDERINVOREE - A DI RS W] A 1 )&
S BRI BL CRAT B FEPATAT 55 A H 24 K
A5 B, R S0 AE T A 2 AL S R L (
5 RAT BL) B AT Bl VA R RS .

4) RFEBHM

J B8 33 T8 N HLAE b T B X O RS R T R
U1 T E s W NS W (S A IR (=
KB, BRGNS S R AR XA
1.3.3  TEMR H AR ZCR iy 3 2 X )

FE A AR H YRR AR R L, B3R S T8 A BLA
SR 5 A A AN TR AR R

D HARE®

B S TC N HLXT H A i 565 U A B ) R i g
P BEOR B RE S H AR S, RIS R
5, Bl 1k B B ) R AR B i R R
SR SRR B R S B AR R R, B —
T H B 0ok BR R bR S U S, 0 R
B At A A 1

2) SARRCR

T 53 T8 N WLAE KR I FE I 22 i, X Jor A s
VRS I M o Bt BB e S VT IS G ML A il e
B E R AL, TR s RS R Z R L T
RSk S 205 HBE RN — A5 SR BB bR
8 G VR T N DG L B 1 i i R O 4k 2 0k L X
Fivli &0 F B0 RS BE S E AR S IR DG AL B A

S iR F AR AR ST IR B BRSOG4 T IR R Wl
*%EO

2 REHEZANBEZERR

2 Gtk 2% B S R R I S R A, A
F RGP T T L B B A A AR
Wi &, 76 AT il 23 AU IS B R A AR SRR
Sk LT WG 7™ Y 42 4 U, 20 128 60— 70 4R AR
B TLIR H AR R 4 S UE I 13X — [ o R, 98
Bl 25 AL SR T R T AHLRY TR oK IR 3k A
TREEFHRI IR HSHFE 8, DL 55
R A R NG| - (S s k|
e 55 Ml THT )7 225 B S 0 A L LAY Bh A AR R o
AL, 20 4 SOARAR T, e A E AEE LA
H AR AE A Ak OF O B R T R AR AT E
}\H‘LH 2,4 5‘7v171:>

SR TC NHUIR 28 G BUHR 55 5 350 R IS ALY
e B BF ) ok i BT Y R R L R R A R
Ji#bge i HEA AR MER . RS TTA
LA 20 42 70 4R FF I Rk R &2 4, S5 L@ ] |
(ASINGE S R ER ol A E N TR
/R(DAR) [ R 5 (LARK) % £ % I 48 5 T AHL .
HARRMEN M XA LR,

2 [ LAY 1) B4 5 G A HLA < B3 B (Brave)
200 1“2 % 0T 7 (Tacit Rainbow ) 25 3 &2 4R &) 6
AHLEED s Brave 200 B 5z 8 53 J6 AHLF 1979 4F H
E N A R/NEIPIS RIS IS W F e i ¥ ]
W, B ISR SARVE N — AR d , i R 48
IS8 & St . Brave 300 K58 57 6 A ML 2 Brave
200 Yy el kRS R R v TR G B A R
7, B TR B RE ) o E R AT RUAR S TE
HLED AGM-136, 42 fH 3¢ Bl (25 45 T 20 42 80 4F
FRA) TF 4 6 A F 4 1Y), S — o 48 g h T 5 5
S A 2135 1 B S JE AL BROR T 3 By
SR S R, A O BN AR RE B,
K 2 KRR 55 B B, B B B R A,
A F R MAP0E B s & 6E i 5 Tk gk £
T A 1 1) 76 IR A5 5 o i BROR AT 7 A A A 2 D
SO R ER= =i At LN W= A S N = TR SR
Ty s an SR FO7 TGk R SIS IR CHL i JE AL
A DL 105 A A 00 H AR A L 58 B A 55 L
A LAAE B AR X 128 i A KGE TRAT, B AR
) T 8 T B A R A S R AT . B,



55 6 19 BN ROAR A T A HLR R 5 e B2 43

56 [ IE K foe Jo ik B SR I RO RO A C BRI T BRO5F Block— IV 7 R AR S I8 AT S 5 (A
ABL. 2014 4275 77 Block— [l "Ry SERE b, et HL), FeoRfi AR ik 1 500 km.

1 BRI TC AL B3R

Table 1 The parameters of typical anti-radiation unmanned aerial vehicles
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