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Fast Imaging Method for Digital Array Radar with Small Field of View

TANG Lin, MENG Hongfeng, YANG Jingwei, WANG Wenqing
(Shanghai Institute of Radio Equipment, Shanghai 200090, China)

Abstract; For solving the problem that the imaging quality and efficiency of digital array radar are influenced by
channel amplitude-phase error and range cell migration amplitude-phase error, a fast short-range imaging method for
the digital array radar with small field of view is proposed in this paper. By studying digital array radar echo signal
models, the sources of amplitude and phase errors in DBF imaging are determined. Based on this, a fast DBF
imaging model and a small field-of-view imaging method are presented. The amplitude-phase error and range
migration amplitude-phase error can be calibrated in the same time, and the DBF imaging can be realized by a single
fast Fourier transform. Theoretical simulation and experimental data verify the effectiveness of the proposed
method. This method can significantly improve imaging efficiency without sacrificing imaging quality, showing a
broad prospect for application.

Keywords: digital array radar; radar imaging; short-range imaging; amplitude and phase error; range cell

migration(RCM) ; error calibration; digital beam forming(DBF) ; small field of view

0 =&

Wit i o Rl SR A R g 3 A Sk
ORI K8 BO7 B ) 18 O B — AU A AR
—AEERETT . A EIBEE T ECE R A
IR FEE 5 Ab BB SEBL T R B RO O £%
GEBLU AP B 5 AR O TR 8 PR AL AR RE T R
T EENL . HEGE B BT RS
IS EA RGN R G E A RE ST R AU R SR
WA R, B SCBHE ZAT 55 L 0 2 ) RE 19 18 DL fiE

i EHEE:2017-11-07 ;& B B #8:2018-02-25

VARSI €V IEEN I E AL T I RS
Y B o el HC T 2 i AR M L 22 A 45 O A A A B
TR i T IR SR 8 T Rk i E
1B AR ZS DR IG5 K IR ] 0 R AR A R AR — 2
PEI AL rp G o] pR 3 PE Al R S8k RE A A Sk XE R
itk DR T2 ) LAY — Al ) S AT A 7 3 o S92 N AR 5
M BUGPERE - 5 18 B FR G0k AR PE Al I 32X B op
WK A B AR A AR BN PG Al LR /N
G BAG O 52 BUPE RE A b (9 PR BTG . Xl A5 /I

EF B WA987—), B WL BT A, TR, 2 BERE 5T 07 1) Ry B ik 5 S AR B



2 35 4% 2018 4E58 3 1

ROk A — PR S T RN L DRSS O v 129

Yy Pt 1R A I R AR B 9 IR ) R Gk RE VT
i B H A

AT R AR B A R A R R i
B RER AR5 | 3E 18 FE I A 45 A9 A — 2L
LB A 5 19 AN [ 0 4 2 5 203 4 B 2 00 3 AT
TR ZE T [0 35 BT S 1) B T A 1 D) 2 3 B8O 4 o B
RCM (B 5 55058 30D W8 AH R 22 - P RR 32 22 B # 4 th
P25 T e AR BT I ) TR T DR R A R B R Bk
Mo SCHERLCLI-12 JRF 5 1 PR B I Jel i £ 05 3 » A 1
FLAR I 73 o S BUDR B AR - 107 15 BRI R
& RCM g A% 22 114 PR AL HE 1] LUK R k2> SAR
AR RS A i T ek 2 N A SRS
Tt R 75 1 22 10 T MR A R 22« AR ORI AN
ISEFH /N0 5 R B 5 s SCHR [ 13 10F 9 17 2 %
PR DX 1 T R R % 5 3k e /A 2
HRORAR B TT 15 I SOV %7 5 R A PR R
AR ABAR IR AR AT I8 25 16 1 e A 152 22 1 A o [ A 5
SCHRC 14 TGS T — B A ] Bof A2 o 30 i B 5 B 9) o 3k
2 3 TE 1 AH 0% 22 A RCML i A 15 22 1 A8 07 5 il
o LR 7 R A 22 30 1 W A R 22 B RLAG O AL B
SR AR IR ARAT 22 30 1 R AR 5% 22 ARG A T [ i s B
RCM g A 22 1 2 12 7 3k RE R i <5 B3 72
18 8% T R B O LA ARG B O RO A RE IV T 3
PR

AR SCEE X 28 G RE DA 2 0 Hh e LA S B/
LG PR AR Y ) 42 1 T — RPN S 1R
PR 52 B AR 7 PR A KGR R T k. RS T
T B AR K7 ) T 38 19 /N 37 DR AR T 1 B X
RO B RS TR I8 R L T RO BRI R K
[ 9 {5 S A0 L W58 T DBF CRUF I o A O 1%
P T AH R 22 R TR 45 Y 22 30 T8 W AH R 22 A RCML i

1 FE#A

7 B 5 7R kb Ik il TE [ 8 AR
P R A FAE 5 A FR AL A . Hob o, ikl
E A PE TR I R S S B R R A
PR SEE 5 W R R S A B A 53 15 5 1 Ak
B Tkl TE B B P A SO R BRI
GBI IO L & T = PN N <5 < S
s H bR RS 1 200 3 4% 1% el BT R S R 2
T, 2 v A0 3 WAC I o 2 7 R b A A B 2E R T AR
SRR G » B B dl R AR R B B FE 5
B2 E T A PR AR BT RS B R A B
W 2R 58 Y AR A BN A A AR A OE B R S R R
e AL WS i A b A AL BEZH R R Y 22 0
R AR R 22 305 B IR I 3 % 3l ok 19 RCM iR A
W2

TR BB B IR I R R B S R
PN UNCIR ZEREY (e S R DR ARV a1 ' (3 N QUIDES
45 RCM A I Al A 3855 AL PR RE . l3, a iR
WR S RGP G S BIE N

s(t) = cos2nfot +0()) (D

b e mpra s 0Co Sy A 7 A O s £ M E
W s WEFSHEGES AR B E,
BT BT RS R &N b 28w A o 2
W) i [ A5 SR

s, () = (M +a,)AcosC2nfo(t —17,) +

0t — 17,0 +¢.) (2)

AP o A T RE I 5, S 57 n > HUSE T8 fYAH 7 1%
2% 5o, NS A FEWCTE JE Y IR R 225 A N [ R
s, (o R R MR 5. @805 E R
JG 5 n AN EEWGEIE R E 5 R

sm = (U4 a))Aexp(—2xfozr, +

H22 10 B A3 L 40 s T 0 91 3/ Wb e 0 — o> 383 G
# DBF & 880, i o 52 50 9547 55k
LNAs 2P ace >
1 LNAs f— S 2 AGC -
g - = , Bomseg | RE |5 5aE
AL e csll B R,
% LNAs|— &} o  Acc >
LNAs —{ & :355;1? AGC >

B 1 HFEINEEEMREE

Fig.1 Digital array radar structure
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Fig. 2 Short-range imaging digital array

radar signal processing flow
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Fig.3 Geometry model for imaging
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Fig. 4 Phase residual error
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Fig.5 Point target imaging results
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Fig. 6 Ceramic knife imaging results
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