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Three-dimensional SAR imaging algorithm
based on beam-forming principle
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Abstract  Three-dimensional synthetic aperture radar (3D SAR) imaging has the advantage of
solving the problems of geometric distortions in 2D SAR imaging, such as layover and top-bottom
inversion. The 3D SAR imaging has wide application prospects in military reconnaissance, disaster
prediction, resource investigation, and terrain fusion. The 3D SAR imaging method is studied based
on beam-forming principle in this work, and digital beam-forming is used in the azimuth and cross-
track directions simultaneously to realize the 3D SAR imaging of the observed target. The distance
approximation condition for 3D imaging processing is analyzed and its correctness is verified. Finally,
the effectiveness and correctness of the model and algorithm are verified by the simulation data.

Key words three-dimensional SAR (3D SAR) imaging; beam-forming; distance approximation

condition

# EHER HRBI S S I 4 (61431018) (EH R HARI 234 10 I35 H (61372186) A1 E K [ 4R Bl 2% 5 4E 3 4 (61201404) %5 1)
T W EME# , E-mail ; yangjun. 88866 @ 163. com



e Hh [ k2 B R 2 2 4l

& AL T 1A (synthetic aperture radar, SAR)
SR RAG R — R HTY SAR = 4E 4 BERRS R,
TEAGGEIY SAR 4 A2 i L fitk b &% J e ok 1), ml
DA SAR 4 AR v A7 78 (1) B L T00 IS 3] 1 55
JUfaf e ELARE " 3 3R HL SAR 4k A% T TC 1k 3k
R e R ) A3 R LS AR IO H A5 i — 4k
SR T LA RS, AT SAR =4 iR 2 2
FF LI T B i b X 55 B 24 58 g 5 v
TERR TSRS I T 9% U A A A il A AN
o LA A I FH A R R I R

W SAR =4 iRk A 3 Rk =
4 BP ( Back Projection) 8 35 . = 4 CS ( Chirp
Scaling ) 2. 11 = 4 RD ( Range Doppler) (=Rt ,
SCHRLS T A =4k CS B9k B =4 RD B3k B 7
5 A0 140 SR FH 30 SRR G B O 3 45 4 — 4k CS B
e K 4E RD BL S LY. AR SCHE T O B R
PRI SAR =2 AR AL N, 38 3 76 AL ) — 5
fva) P T8 7] B >R FH O S0 i Dt 38, DA 3R A 32 1) —
T B S TN 3 ¢ O ¢ S P
I 4 R AR DR BUHE 5 1) 4 SR, BRIV RT 3R EOUL
FIAR B = 4 43 o S0 H bR 9 SAR = 4 B
1. U BROE B 38R 38 1 B 5 R £k, BRIk B 25 ()
AR5 ) BAE 5, X AT AR A, AR 14
T B A 2 [0 AR A 7 1) A4 90 B, Ik BRI e o H
FRAS S, IR 9 2 X v e 5 R T s 5
i 1 AF 7 AR MR L AT P 4 S, AE VA 0 L H R
B, I R

AR SCKE O iR HLH T SAR = 4R 1A%, 4
MET 3 T B FOE RS ER ) SAR = 4 B AR 08 JL
A A 50 K 7 oK TR Al B A SO 328 1/ B G 1) L £ s
FHASE Y 5 6 A SCR BRI K Bk | 0 40 M O 56 4iE
T AROE BSA T v B AR B R ) SRR R
BT 05 S R, % B AR UEAT SAR = 4 R
FEo3 B A H AR AR BT i, SR T A SCAR R Y I
K AT b
1 SAR Z#GEUWNIJLAERRE
S A
1.1 SAR =4 py £ Wi JU fy 5 Y

AR SCH TP AIE N B SAR = 4E B4R R
R A T AR, W JL A R an &) 1 B . &
U o Bl R R 1) Ly Bl Sk AU T Lz B A R R
e H H 500 1) — 85 0 1) o 18 SF AT A9 F T

H33H
Z(FFE IR d,
(FOREFT)A _ j\x}\."
S
W, Slalialt
T =
R
>
VEERLI)

x(FREE[])
1 ETFEEREEEER SAR Z4Ep &0 JL 428

Fig.1 3D SAR imaging observation geometry model based on

beam-forming principle
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the target with single array element
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Fig.3 Flow chart of 3D SAR imaging algorithm based on

beam-forming principle
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