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Abstract: The radar seeker simulation system is crucial for the process of the seeker striking the target accurately. As simula-
tion systems become more complex and data processing demands grow, traditional serial computing methods can no longer satisfy
the strict real-time requirements of radar seeker digital simulations. To address the challenge of lengthy simulation times in the radar
seeker simulation process, this paper proposes a full-process digital real-time simulation method. Firstly, the core components of the
traditional full-process simulation architecture—receiving and controlling system commands, simulating echo data reception, SAR
imaging processing, uploading imaging results, and dynamically updating the user interface—are restructured into a pipeline-based
parallelization framework. Secondly, the SAR imaging algorithm's primary steps are parallelized using the OpenMP multi-core paral-
lel programming model on multi-core CPUs. Furthermore, the high-performance mathematical computing library FFTW3 is intro-
duced to quickly realize the Fourier transform of the imaging algorithm to accelerate the processing speed of the SAR imaging algo-
rithm. Finally, the simulation results show that compared with the traditional serial simulation, the acceleration ratio of the whole
process design method reaches about 100 times, and the similarity of SAR images before and after acceleration is close to 1. Under
the premise of consistent processing accuracy and effect, this approach enables full-process real-time simulation of the radar seeker
system, showcasing promising prospects for practical engineering applications.
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Fig. 1  Traditional radar seeker simulation system process

T kAT A T T Sk RO EARRE, T
AL, LHRATH TR 2R, 1T
AbPRAS AR, ST U R B T AR AR
N PNERE RS, BB AL I
BT WIRE, FRHEF PR SIS . 5
PATIE M, LRI AP, MR [ 22
W, REFERHT RS i, D TR
O S R0 S8 ok £ ek [ A s ] A AR 4 DR
B, i R R R R R, ASSCSEE T 4
WA T, W2 B,

i 1)
| 151 %2 | 53]
Wi 51 HE52 | %3
¥ 5] fF52 | 553

551 %52 | 53

A2 ARERKFITRTA
Fig. 2 Whole process flow parallel design

AR M AR PR B B AR R
B AT BT 55 55081 55 W B AP R IEA T T A 4%
IYES . RS 1 PATE R, ARGk R
BRI LR MAT 55 BRI, R IR AR 20T
— SRR, LI Rk SRl B8
A [l PR F A S T s A AR i K R AT

AT e PRI, BT R  —ak
KGR, BB AF AL N, RS
RGIAR AT AR B AR Ak, DR SR
A TGk AR R O B . O A AU
B, (507 B ARG i I R 2R b
PRI 3 B

4 TEERR, EHG h
K EIE 2, AL
i (OGS RE
EIIER
. x| | | [ar2 |
HERATAL, | =
BEER2 [ [523] | | [ ] g
|l
\ "/

B3 HiASAR R A T8 KALF A
Fig. 3 Thread pool management for radar SAR imaging

processing

G e AR MAT: 55 RS I, £R R i
EHLAR H R AR A 2 N A R SR R R T
WERAT, MLRHAE S5 2 0 AR Z 4R s IR IAT Hek
PR RIS BER, WAL AR S5 2. 4
A R IR B R, AT 55 2 B9 BAF
AT, 55 2 PO A A BT, s I
LFEAL T, RFRAESE AT S5 25, FFABAS bRk
TR LS

IR, TEAZ 58 SAR R Sk 1 07 Fd R v
TS SE B . pHERER R . kb B2
PARCRBE (VAR SRR 51k RGN
AT ERUCAE 55 2 I B b PR RE B R G o (UM T
e A A7 I J0 1 3 12 2 G0 T S I 18 77 A K
VENATS5 2 BRI HEERTY, 5 A B 4 23R i 0T
il i HE— W IHAT AR IE T, AW fR R G RERS
TERLSE BRI ] DAY e 8 M 58 LAy LA 55

2 SARRGEERE K FHFITmME

2.1 SR SARBIGEERIE

BT S50k SAR RE RSN, Haeflzly
D7 43 BERIE F R, W T VCEC S % KRS 2
Ko hTARUFIG 2 R B UL . AR e o7 46 b #H 1Y
EE AT, R R SRR, FEXHE IE INS
(Inertial Navigation System, RPESMM ARG ) RE
1) SAR G A HE RS, Wik, ACRH



2025 43 H

E N OE B - 95 -

KBTS, 7RSI T LA
&, FRPNEGEE S ZAMEFT (P s HLi2s
o) B8R, AN RAGELR, 5T TR,

TEMGRET , B IR R [ B {5 i i
KRBT FLAR IR AR Ak BEE AT AL B . 57
VA 3ok e b B 5 A e Ak R P A5 Ak B A D
W, LR R SRR AL BRES R S8 BAR
R Ak PR G A 4 BT

) i
FRUCHINE g
b fig]
Ak
. bi
v
il
i BRAHIL
kb b
Ji 1] 2
/7:5:
P P
%
Ak
5
v

(HmEg )
A4 RBEAZF5 LA

Fig. 4 Imaging signal processing flow

TBCE TR I T 51 Sk A5 5 Tk P 980 ] 4 o Ay £ 9
B, LA S i Rk =0

ZR(%))er —1,) -

, 2R(1)\ 4R(1)
exp| jmu|t,— — exp| —j—

Ko, w, FORIE B R, ¢ FORIEEIE], w, %
TNt eREL, 1, FoR TR, R(z,) FoR TR
WABERT BHE, ¢ M6, ¢ MR 55 H AR
BEZ), A MU, w hPRARR B f N B A
fonES M, AKX (1) EEE Iy L T
B AR, 53 TI%AE S AR B B i RN B
K, WFFIR:
Sa(fist,) =W .(fIw,(t,—1,) -

Lo ARG @
)exp —Jf

Sl(tﬂ tn) :Wr(tr_

exp(—Jnu

A, W RRIEEIRE R 55 LR
FE L IE BREL T AR A

Anvsin0,(f.+1)¢t,

J (3)

c

lewc(fr’ tn) = exp( -

A, BORBLAR BRI 6,, 55 HEEE S
AL IE PR BT LR O
Hrcc (f;’f;nRO )=

exp| j2nf,

2R, cos b, (f./o)— (fo+[p.)sin6,/2v .
JUI = (U foyany' | &

2R, )

. 2R, sin’ .
exp(ﬂnf,Oscmgo)exp(—ﬂnfr :

Aot R, 2R I8 U A T 2 G
Fou= 2vsinOya U BB (5 5B S
JE A U B S Jpk s e SR LAE e L 7 R

H, . (f:R,) = exp(jn];‘() .

(5)

2R, cos 0, (f.sinO/c—(fi+fo)2v)’
r 2

exp| i, 3
((f) = (Lt for o))
AR B ) A BB 0155 A )
BB PR PR AR L1 R () P
(VAT DA3TE— 25 A5 J 5 4 B 5 1 3
JF M 15 5 AR o 1y 2 T 3
Br(tr_ 2(R,+x,, sin6,) )) '

S(t,.fi;R,) =sinc .

exp(-—j4nRocos60V/(ﬁjc)2——((j;+j;cy2v)2)-
(6)

2nf,(R,cosO,+x,)
exp| —j , .

( 2, (R, sinf,+x,,)
exp| —j

. )W@)

K, B AESHTE, Ry+x, sin 0, A 1 B i) b B
JE ) E AR LR . 0 e R ik AT 7 AL 1] Y
r T AR O AME R LRG0 ), R BIRERIES .
B, R 1) B i PR LA 4 1R 5 vk
R SR AR 1 1P 2 50 DRI - T R S 3] b P
IFEAT R, TS B B 2 ) R
22 BERFEFTUEE
W Z AL B HOR AW 2, 22 A
P g PR B B W LR, WORMHESD T 2 AL



* 96 - s, BETE%CPUNEIEATIIABFUIIIEMNR

5 46 B4 2 W)

ez HbERE BRI, £8 CPU S GPUHE AR
PR TFIAT A . M T GPUHEAR, HLE
CPU LA 95 S A B, RAUHE & T Rk,
IRBEAS T RAS, BN G X A A% U R 4 i [ A
Ik, 24 CPU 1 ki Ab BEAZ 0 1 T3 5 Ry AR
AR 50,

OpenMP j& —Fh 3 #F C. C++Hl Fortran (/23X Hl
PRERIE T ) MM TR AL, £ £ CPU f1dt
ENAFBEA BT, R T —F 2 R I T bR
WE. WFFE 5 AT LU OpenMP {7 175 i 2 S 3 &2
LRI ITHE, HETHM LR R T H,
OpenMP 7 FEARAC A AR B A4 T+ 5 36 4 7 1 LA
B A A0 R, AR SR F OpenMP #5570 X6} 1l 14
Bk Z W ER T BRI T T e, AR
DR AN 5 TR 1 2 AR IR 1% #E (Fork-join)
BT AT . TER PR, M ELk
FEOE AIFAT XA, B AR &k s E B s N AR,
A — R, ITTE BB I RE AT BN . B4
T AR ST AT A FL I IR ATAE 55, AT 55 e A,
JITA T 2R RR 0 A O 47 IX 38k 45 SR BHE A 91 3R 1] 3=
Y

fork  join
fork I M join
——> ———
fork  join
fork  join
AT
 —— I
W2 AT
HMZIEAT I

A5 OpenMP #4773 B
Fig. 5 OpenMP parallel schematic

EARSCRIT IR SRR RS, A
— I A5 T g 1 [ B e A B 8 192 A ik o AN
4096 P RAERL, LT — DK/ R 8 192x4 096 1)
e 5 E) S S O N PR R UL RE TR U I N
4 OpenMP A, BETT T 1R 6 i 7 A 2R 2 0% U
IYECTT %, %5 for IR, W LUS F m A4k
FEIFAT AL HE m A5 KN NERE, EA R T £
LRIFAT IR AOC S, LR B 00 oAt 20 TR fif
FH T AR A S s

3 EEMTH®RITERML
HIERAT S5 B2 I, TR Ik B Al PR AR

HAEAE R (AR s AT 55, {\GE & OpenMP
IR IEAT B AG vk A0 08, M DLk B SE B 0
Hi

0 4095
ZRFE1-XF 75021 024/mIr)
TF e A Ak o L 0
1 024/m 2&%‘22—)@1;’%1 024/I(l§2 Q48/m—1E’~J
77 e I Rk o s 4
LRAE3-XFA 752 048/mZ3 042/m-111
TP e A A ik oo L 0
°
.
°
ZeAEm-X11758 192(m-1)/m 28 19111
TP B Ak oo s 4

1024/m

1024/m

1.024/m
8191
B6 kb EYE SR TR 4B
Fig. 6  Pulse compression algorithm resource allocation

diagram

Sy itk — 04 B AR s AR, RS
B4 FEFREE N M FFT A 7=, SIA T2 =7
FFTW3. FFTW3 BB IE N A [H] 2R G0 1 140 1 5%
It LR LRI AT oA A IR AT, Hoat Bk
REft FHAM FFT i E . FFTW3 AMUEZET 4
IR, LR 2 P B U0 FFT 285, R
B L OB S T e M | % T ) ) o e i =23 1 )
TR,

FEFFTW3 REE T, A TR AT EB R FHz 5F Ak
R, MRS BASRHENAEETG LE—
BRI FR . M, FFTW3 23AR 4 i 2 A 2 1 4
B, AT R AR T A Ay, iR
PR M fE PERE R B . BN R W] A A A
FHEE:, B4, FFTW3 sREUEE S —4 “i14l
BOREH TS BIRERT &, S RERR AT
PR, BEEAIE A IR SR
Bo TERZMITES Y, REUERRE I
G AL T B HAT IR 25, ISt
B, BT IR a2 REL M
AR A T RE T B AR — R B R,
{F H T A2 10 FH IR A9 2 R0 BB A R R R — TR .
FLR R385 A AN E 7 R o

P AR Bk p Bk oh R 4E ok R, S5 A
OpenMP R AIHELL M FFTW J&, Ja FH m DR IFAT
AR, B RO AT B AT R B A e,
UEW AR RPN FFT &5 /M TR 5, P47 IFFT, H
A UG Ak FRASE AL B 6 FET Wi 17 AR ) 5 Ak
b, VAT LR kb B4 T B e,
F1R



2025 43 H

.97.

Jie
ey A ) B A QR EES | 2
WA\ % QR % i
’~T TREAETEA ]
i — TEGET A | )
o R AR A% WSR2 e |
P s Shlnilga 5
a Jﬁuﬁ”/\ﬁgfz AR ! &
S e 75T SR T )y 2t
SRR BRAFE TR
L N |
s

<E R ELIED

S THRINT R |
1 5 A R X 4

B7 FFTW3 &3kt s
Fig. 7 FFTW3 function library calculation process
R B &AM RS AR
Table 1 ~ Multi-threaded pulse compression calculation process
table
PR LK A R Y FETW {1 5 X

A

L. F 3 4 S B M PC_FFT, K/ A v xey)s
WE I TLARRECH m

2. ffi FH%4H data_rows, FH T4 5H1T FET B ; B & FET
31, FH T 04T FFT MIFFT;
TEAZEAR

1. {#i JH OpenMP 3173471k 5

2. XA Y data_rows B FH FFTW3 J&E H ) fftw_plan_
dft_1d BREGRA T FFT 1 72 5

3. G5 AR U RO, BT IFF T
i

BEATHCHE 0 Bk ol 4R 45 S , TR S5 Result

4 REMESER

AR SC )5 H 52 5 J2: 7F Microsoft Visual Studio
(R FTIAL TAEZ) 2017 FF RS Ty, &
B SAR GBI T E T oL Tk B WP LA
FHi% A (=2 000, =10 000, 10000)m, FHikVFHias
BRI A (0,1000,0)m/s, Bk V5 LM
Brg ok 005 Hinix &SN HARFERRIE . T
O ZEOT AR B RE S IKep A 80 8 192, kol
FERENEH 8 192 Hz, #HA K 15 GHz; kTt H
20 ps; %A 60 MHz; SRAEF K 75 MHz, R
BT TRIHT M 12 930 m, WL HE% R S m; A4k
FRJE R 500 ms; A Bt @, WAL =
GUFOL, PRI A F R 450, D5 i A5
H10°, FEA/N K2 048 %2048, pHEER N4 m, I

[ 7 5 FR A AR A B — A~ o L b 28 A Jon e s
A e, 5k 513k 07 BAR B ) SAR BLAR AR
P R B B AR A5 2R T A, 7 T i R S A
JRAGACR 735 & 8 T

(a) D7 B3 THT

(a)Before simulation acceleration (b)After simulation acceleration

(o) 5 B

B8  FikF 5| ki @AA 4T SAR AL

Fig. 8 SAR imaging of ships on the sea surface by radar

seeker

Xt Bk Hbri s i S8, ASCHHT
FRAT P L BA% CPU ., L =2 Py A7 S B 4 i A A7 0
HPY AT E S 8 4% CPU Ik ik, 4R
JE RO AR AT T % — M, X AS R &6 4
005 EAERT EAT T 3FAl . 24 SAR BUS AL 2 A
Bom N 8HF, WHE2FFEI, ERIFETE 0 H R
BE, RN (F53kE3HE 430, i3
BRSO T AR, RS EUEHED R TAC

A2 EBFROTHAN A
Table 2 The main step calculates the time consumption table
e Ty ST Py
smem LT e sherus
SAR Hlif% ab 3 7103 120.7 50.1
Weitsa 56.4 56.3 56.3
Bl Ag b 231.9 42 2.9
VTR 1683.9 16.2 2.4
AR TT R 56125 141.1 55.6
E W EEET 6301.2 643.9 370.2
A3 EEBVRITHEmizt
Table 3 The main step is to calculate the acceleration ratio
T iﬁjﬁ?% IR
LA 8% CPU
SAR G Ak B 5.9 14.2
G TN 55.2 80.0
G R 103.9 701.6
A TAEITER 39.8 100.9
EeeinR e EaN 9.9 17.0




-+ 98 - s, BETE%CPUNEIEATIIABFUIIIEMNR

5 46 B4 2 W)

") W (F5| kSR 6 R 58 ik 48 4
KA, IR SECED R R G TS E, ER
G0 BRI AR G5 B IEFR A W o A A
100.9. 17.0. Br#s EZWTEIN, of —2K
TGS TR . PSR E , L
S AR N AE L B R A G R P Ry R
e =X, s WA R TS

AR A RO B AR A Y 60 R EIMR, AR A
Bk P Bkoh dE B R AR R . B T
J7 IR kAT, B UECHE 3¢ B AR AR 4R AR 2
1 ms AP, ZAE IR AR T 5 38 09 TAE B B JL-F- 7]
PAZWEANTE o BT 27l i Windows APL (#1177
M gmFEH: ) A PostMessage (#3474 &)
TSP, DIsh O S P i . 7R H
AT ) IE AT A 38y e, Il A A R
EH BT /NT 60 s, BEME I 2 SR ] 2
&t 2 SAR G A Y75 oK o M IPAR 207 1 i 5K
WP, A SCilad i SAR K% H B s ) ST
R4 B2 F SRR R] 5 kool [0 9 o1 B8 ek [) 5 i
A& I [A]GCFN A LA, R AR S i A 5
BISEEHE(E

MR % 4 098, B 8 B CPU IR T4 E 1 O
P AR EATIE R, 60 5K SAR FEIR Y- Hy 5
PR R 0.939, i 2 B b T 5| Sk RGN S 1 Y
PR WA, ARSGE R T IH— A8 AHE R AL
IR VT B30, oF 5 R sl 1 /5 T 47 SAR B
BB AR S 0.973, B T 1, RIS
1 B sz i R ERR VLR . R, A
SCHr & I EEAU R 4 T R iy ki &
RGN AR, T H AR U8 7E 6 2 S AR Ak FE
R BRI, i PRk 2 SR ELACR .

R4 BTriEws R

Table 4 Comparison of the results of each method

PG E I E AT E
7E 0
AT MECPU LR SECPU
S SR 19.468 2.332 0.939
TR 1 0.983 0.973
5 HRiE

ARSI T — PR 513k ARG R e
W5 E Tk, XAt T TRk T
it TR A X SAR J 5 Ak B AZ L TR O o2

WELEIE, Bk BThESIHM TR (8%
CPU) [WHEFEFEFTXI L, SEEGERM . FEifEIt I
00 IR LIk 3] 100 247, UM AE &0 T I
HHIR RN 17 247, A WRETT I -2 SE i M BUE
70.939, EURAFIIARIEE 4 0973 Lk X Fe 2%
1) ST 36 B5CH A3 T A 1, AR SO S Y 4 U AR S B
BT VR SR 58 T SRR DR A (B AT ]
AERS W E T H IR ST S LR SR RE

FELLUG BB, BT A% & DL R [ . B
PO R B RS B 2 ) R 25 57, DL AR AT 4
Z R ZEJE RN, B REE R B LR T SRR s T
W R TR AEME T R s s
B, M TSR CH 4 ¥, ff ] MKL
(BCFBODPE) BT TIE ., Reig it — 24Tt
BRI,

S 30k

(17 Brel. kT 513k 00 55 KRR DIFE[D]. BAR: i
BHERE, 2019.

[2] SRBEAR, SKARIL . BEF GPU W AHE BE 7R 18 147 05 B4
AR AT E, 2019, 36(12): 20-24
ZHANG Xiaodong, ZHANG Linrang. Parallel simulation
technology of phased array radar based on GPU[J]. Com-
puter Simulation, 2019, 36(12): 20-24.

[B] ™ET, B, WUt R, 5 OSSR e A
BAF BT S SEB0]. A, 2020, 36(S1): 27-30.
YAN Yuyu, WANG Xuetian, GAO Hongmin, et al. De-
sign and implementation of full-digital simulation soft-
ware for anti-ship missile operations[J]. Microwave Jour-
nal, 2020, 36(S1): 27-30.

[4] TREMW, TR, B, 5. 35T CPU+GPU IR & 48 1y 52

NI REE N e R PSP F g e R A i = e
#z, 2019, 17(1): 146-151.
ZHANG Yanbin, DING Sheng, GAO Yan, et al. Design
and implementation of real-time imaging system based
on CPU + GPU hybrid architecture[J]. Journal of Tera-
hertz Science and Electronic Information, 2019, 17(1):
146-151.

(5] RZEW, 25, KR, 45 . 5T Matlab i SIS 5 7

KT ks A TAR R RO EL (0], UM T A, 2022,
42(3): 96-99.
ZHANG Juntao, LI Shangsheng, LIU Chenfei, et al. Dy-
namic working process simulation of anti-ship missile ra-
dar seeker based on Matlab[J]. Ship Electronic Engineer-
ing, 2022, 42(3): 96-99.



2025 43 H E N

.99.

(6]

(7]

(8]

(10]

[11]

[12]

[14]

[15]

[16]

B 23 T A T L E S AL LR G i 5 S D]
VU2 PR TR RS, 2024,
Ji 8. 4% CPU L&A fF S AL B p it 5 93 [D).
R AU TR 2, 2020.
HOHL, TV, R BT CPU+GPU R A AU T A F
FREPRITVE). K J1 SRR, 2024, 49(7): 80-85, 90.
CHANG Yan, HE Tao, ZHU Zhanyu. Radar signal pro-
cessing method based on CPU+GPU hybrid architecture
[J]. Fire and Command Control, 2024, 49(7): 80-85, 90.
ZAE, IR, 5558, 55 AR IR SN 2 GPU JRAT
TR, V62 f FRHE R 2R 4], 2013, 40(3): 145-151.
QIN Hua, ZHOU Mo, CHA Hao, et al. Multi-GPU paral-
lel technology for software radar signal processing[J].
Journal of Xidian University, 2013, 40(3): 145-151.
WRAH I, AR PR B, 20, 45 . B T R M RE T Y Rk
5 S AP 2R ] H R, 2021, 34(9): 1-6.
GENG Zhaoqian, ZHU Huming, LI Xuming, et al. Over-
view of radar signal processing research based on high-
performance computing[J]. Electronics, 2021, 34(9): 1-6.
B BT Z AR W47 R 1515 5 A B
FE[D]. VY% P2 L T RHE R, 2018,
CRUZ H, VESTIAS M, MONTEIRO J, et al. A review
of synthetic-aperture radar image formation algorithms
and implementations: A computational perspective[J].
Remote Sensing, 2022, 14(5): 1258.
DENHAM M, ARETA J, TINETTI F G. Synthetic aper-
ture radar signal processing in parallel using GPGPU[J].
The Journal of Supercomputing, 2016, 72(2): 451-467.
TR, FRA, skl . 5T DSP i Fik % i
KT BBk AR B (5 B[], BUACHE T HR, 2008(9):
41-44.
WANG Guoqing, SHEN Junjie, ZHANG Xufeng. De-
sign of DSP-based wideband radar multi-chip pipeline
segmented pulse compression processing platform[J].
Modern Electronic Technology, 2008(9): 41-44.
WSO, SEFEUT, TSR TR TR AR S A AR AR 22 2k
FEHARIBGHE[T]. AL, 2018, 38(S2): 250-253.
XIE Wenjie, Al Saijiang, ZHANG Yinghao. Improve-
ment of multithreading technology in radar data real-
time processing software[J]. Computer Applications,
2018, 38(S2): 250-253.
T, WA, Wil 55 . e AL I ORI
TALAR I 7 U8 P AR (0], BT AR R R,
2015, 37(4): 953-960.
LI Zhenyu, LIANG Yi, XING Mengdao, et al. Phase fil-

tering imaging algorithm in frequency domain for high

[17]

[18]

(21]

[22]

(23]

[24]

[25]

squint subaperture of missile-borne synthetic aperture ra-
dar[J]. Journal of Electronics and Informatics, 2015,
37(4): 953-960.

W EENG, R SIE, AF L R A AT H AR
SARBFIEDIE[I]. I EESE, 2019, 40(4): 40-48.
CAO Ye, YAN Haipeng, ZHANG Jiangi, et al. Study on
SAR imaging algorithm of ship targets under high dy-
namic conditions[J]. Telemetry and Remote Control,
2019, 40(4): 40-48.

WA T 24 CPU BT A A 5 JF R AL BRARFY %
T30, MR E FXF BT, 2021, 44(5): 62-66.

YANG Sijun. Design of radar signal concurrent process-
ing architecture based on multi-core CPU[J]. Ship Elec-
tronic Countermeasures, 2021, 44(5): 62-66.

fli b3 T 2 4% CPU MR B F DA B R G m it S
SCHL[D). B AL B AU TR, 2023.

BB . BE T X86 444 CPU [ 515 5 Ab F A 1L B
R0, TR, 2017, 30(5): 55-57.

WEI Mengyao. Research on radar signal processing al-
gorithms based on X86 architecture CPU[J]. Electron-
ics, 2017, 30(5): 55-57.

JiE I . JE T GPU+CPU Y H ik B RGBT 52 B [D].
PU22: Y4BT RHE R, 2019.

HZ . BT PC USR58 A% 2 s Bt M H ARG
TEFFE[D]. BUAS: L FRHE R, 2015.

SR R, ERE, 5. 2T A B bR
SAR G5 EL[T]. BURC B HHHL A, 2022, 50(2): 113-120.
ZHANG Yin, FAN Junjie, YAN Junhua, et al. SAR im-
aging simulation of ship targets in multi-imaging mode[J].
Modern Defense Technology, 2022, 50(2): 113-120.
MENG Dadi, HU Yuxin, SHI Tao, et al. Airborne SAR
real-time imaging algorithm design and implementation
with CUDA on NVIDIA GPU: Airborne SAR real-time
imaging algorithm design and implementation with
CUDA on NVIDIA GPU[J]. Journal of Radars, 2014,
2(4): 481-491.

W8 AR R IR R A BT 5 S BLD). P
LT RHER S, 2020

[1E# B A

I

B AR A

S
£

2001 4, FEAFR A,
197954, #a%, WA,
2000F 4, MEFFRE,
200144, MEFFR A,

T

(KX %4 W &)



