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Imaging Algorithm of MIMO Downward-Looking Array SAR Under Non-ideal Trajectory

BB AR =B X =FEET N
ER (ta ?ny ’tr) ’%IVT%EE/\J %%ﬂ‘j Ecomp,EP(‘ (tu ’ny 92‘1' ) ’
I e 2o A

. 2nd:
Ecomp,EPC (t, sy 5l ) = Ex (1, SNy 51, )X exp <_J AR, )

(13



416 BOBR AR

g B B2 R 2019 4 3 A

s ny, B 0SS TG d, Ok B T
TEES WL BB 5 Ry iy 5 fr-B0 85 7 1 N S H e
HEEIuh B RHE; 2 8 TAER K.

MR B S AR s B iR 2 A . AR5 SRk 22 ]
() 5 3 AT S S B B S AN AR d Bl iR 25 A B R R
AN A2 T A M AL 4nARGG /A AL 2
47 S AR ey /¢ FIFRSYT LR KME T FRE Ny -

Eompindep (Lo 31y 58, ) = Eomp gpe (Lo 571552, )X
exp(GUr/A+4nf./c) ARiaw) (14)
AP f N BRES  RAE A s AR e, U BS 2
ANBB R,

IPE B R4 . LT R SAR Z4E R .
R 20 B bR 09 8138, 78 425 W B oo B AR 2308 1k
— A TR LA RAE S R R BN S A A
A S 8 [ A 538 o G e 0 30 B R A4 I 5 )
JE45 . H AR RS SR

Exc(t,sn,st,) =
IFFT; (FET, (Ecupine (L 51, 52,)) X
FFT,I’(eXp(—chKrt;Z.))) (15)

DR HE AL IE . X T B FE Tk Ui, BT
B [6] — > H bR 09 B8 9T 7 Ao I 8] 5 I - - 7 B
A B LA A B[R] — H AR 09 B & 76 A 18] 5 AL
220 3 A AR AN [ 1 B 1 PR O o SR LA I 3
[l —FEE 1T HAEAEIES TR

Eiwe (1, sm,o1,) — IFFT, (FFT (Exe (o, o1,)) X

2 2
exp(—jzm@xA R"“;f“)> (16)
c 8v°

K R J9HAR R RATATZ A SRR £, A
Ti LT R FEIR S 5 o R 2L AT
SYME R A E iR A . SCHRL22 48 s
VIR B8 25 AR 32 By 1R 25 T8 IR RS Ok B AL IE ) L 5 6 1)
T 406 R AT A b R SR I R AR AL
HAMBAMEL TR -
Eomp dep (Lo sy st,) = Egrme (2,51, 51, ) X
exp (J4nAR 4 /1) an
L, ARy, R A AE B iR,
6) 75 L) i . s H AR A5 5 © i g7
A7 1] £ il 2 T O 1 O L T Y R R
T3 A 1) FEAT DK v L 4 B AT 52 SRR B -5 A8 - 1T Y
R, HAKE BN .
Enc (tasny t,)=

IFFT, (FFT, Eani (o2 X

2
PR (el i) ) e

DR =B IE. WE 3 B B0 4
AFETTX Al — A~ i PORHEE B A RO Y 28 5 KR
TAHLA =Bl LAFETT A F1A, il HfE
T —RUNRZE .

AR=R, —R= VR +Ad” —R=~

Ad27 B Ad? (19
R+ 2R R= 2R
A4, Ad A
R R,
P

K3 ARG — B E R B

Fig. 3 Schematic Diagram of Phase Inconsistency Correction

PRI 7 7 5 0 o) s 4 i ) P =X (200 b st

35— MR 2
Eieont (2asmy 51, ) = Epc (L, 5m, 52, )X
exp (j2myi, /(AR )) (20)

s o N REILSE R T

MRS . — 4k RD &5k e W
— 2 BRIV ) P OB RO 5 B 5 A A 6 3 B
YT M H R B G /N T R W] R R BN B T
Xf B A L H bR Y R 0 B 2. iR 4 B
71N 0 3 X6 A B G ) R R AT S AT 1 KA 1)
FHRIASL PR X 26 B0 4 A I S B = 4R i fg . 1Y)
2 R B L 1) O e Sl 1 0, TR OA -

4 POAREHORER

Fig.4 Diagram of Beamforming

20mex (B —1
0/( - %*ﬁm»k =1,2---K (21)
TS 0 oo IR 40 98 BE 10— 25 KO 5 AL 1)
RAERHL
HAR RS 720



HE MIMO T #LEE5] SAR =45 & 417

CEYESERR X A R PR ARA T Bk T A SR
Egr)(tu’ny’tr):
Ay
<um<E 111111 f(tuyny,tr)®exp< 1= sm@,c)>

22)
K O ERERZEH s sum FaRRALER .
EAFLE T AEBA L T A MIMO T 41
451 SAR ) = 4Ef5 H .

ZHGEXR

SR 30 A& 40 Yoy MIMO #0517
3 HARFARMLIE T AF AN 1 200 AN B I 9 i i 1l
PR IE o30S 3 21 18l P Bs AT TR AL B
HOi S B 1.

x1 HESH
Tab.1 Simulation Parameters
R B B MkehES Hop KFEAR BEoTBE T EHEE BkehviE G i
JLECH JUHH  Hi%E/Hz /GHz /MHz /m /(m e s™h) /us /m /MHz
30 40 200 37.5 180 0.004 100 0.1 600 150

JE G 05 F s il 5 7R L 7E 200 m X200 m
0 DI L R 5 MR 30 mo s BB B L L oA T A
B LB S MR . AR T ALBES] SAR $E R
ey JLARTASE TR, S 5% vl 8 S50 40y R e T 22 () 6 v R BBk
AR A AT 3k G b 23 7 A B R X3, AR S0 i e

S SR = A 0L BT A 1 TR A S A R T 9
e AT AE RS B2 XS I 1 B R B O,
Bl 6 7 o0 25 T 0 EEE ST I BE TILAR B AN
FA R X3

1 5 /m w1 % /m

|||Vvvj> )L'a/m3
26
\E 25-
E2o0-
;’;1

1.0
0.8
0.6
0.4
0.2

30 4
-50
26
0 0 :
g g
2Z 5 -, 50 g
18 ‘5100 ‘5100
=150 18 5
14 500 200
250 14 950
0 100 300 400 10 0 0

D000 N 150
LT A 1‘9& w» 200 100 200 300 400
m i B AL/ m AL/ m
SIS GR7E S Bl6 DR BT BRI

Fig. 5
S5 12 1m0 K 04 0 FLAE i AR ) B TE 52
A2, HRATRLE A 8 R
Grange (1) = 0.358In (27t X 2(t — tenaz ) ) (23)
s ¢ RORITOLIN Z 5 ¢ 00 78 T 00 1] 6] 21
A1) v B v T I 22

Original Scene

60 1.0
0.8f
il 0.6F
g 20} g 0.4f
= m o 0.2f
& ot 0
E = -0.2¢
20 -0.4}
,40. ’0.6'
-0.8}
= -1.0 . -0.5 :
0 100 200 0 100 200 0 100 200
FAL T REE R/ FRLREE /A AL R /A
(a) ¥ ML F (b) B A ] (c) & B T

P8 AT i R il A IE 5% 20O
Fig. 8 Flight Path (Join Sine Curve in Elevation Direction)
A IHG AL 38 XoF A S ) ok i A R A AT R0 A5
B R A [0 A A 9 PR & TR IR B 1) (R

Fig. 6 Roof Information

Fig. 7 Shadow Region

PRI LA IS 5. &id =4k RD g ik 3
Ja AR 7 AL A R = 4E oy B TR 100 11,
P12 0oy 55l i H T O - A RE S T A RE R R
T 7 AR - T V) T P 5 - A R T
AR H BRI 3 AU 328 75 1) JBE A A B 17
J3E 246 J 5 ) JRE AR T B O B A A R A A I
25 J7 04 B S TR U T P X (B X
S8 7 0 X3 A AR R R e ) 0T L A
11 DX 3 A A g AR 0 £ R T LA [
14 B T A 3 14 5 R B AN [ B g B0 o (1] 119 ¥ T
SR AR PR B AR O P 0 Y G G SR AR R B
fELC SR 25 SR A UG 5 5 A A R — A 2k b &
FLLTC RS e o3 AT ot A IR A AR A R
PR () 5 R BEAT AR R . 5 LA 4 SR e TR 5 sl o
Gy M T 14 ks 0 [ el A {0 Ak B 90K 3 ] — A A
ZJa AR E B 13 Fros 9 AR SR AR IR T
SRR A RIE A A AE 2 25 o IX A7 A — L8 B o]
HEWY T AR SO W i A A . T8 14 g5 T R
BAR 5 IR g R W 22 o0 45 R L il 1B 14 AT



11 ER P TS BRI 2019 4 3 1
TR FLAE RS0 R A R ST X I B I G R B B D 50

WERHR, HiREFEEPEE NN F. RH HE o A SRS, A MZ AN K 1 0 2 B H 50 i BUISAS E
5] % 15 5 4 2y 17 K /10 K R/10™4
‘ 4000 i .(SJ
AT RO 4.0
HM [I | L. M2 000 3.5
B ‘ “ m " o K120 2.5
25 g0 1 | & e
w Wi i 1000 %160 1(5)
200 1l _» [M-2000 5 .
150 710 s oooQ A 0.5
. 6 2
Tl 502 \W\Q“‘ 200 600 1000 20 40 60 80 100
5 1 8 e SRR A1/ 0 4 SRR /A
B9 b El 1 Bl 10 - B 1 B11 - 1
Fig. 9 Original Echo 1 Fig. 10 Azimuth-Angle Plane 1 Fig. 11 Angle-Range Plane 1
K FRE /10 i /m i JE /m
30 20
14 20 Lo T P TR | Y Is
& 4 12 =
~ 60 e e B S 10
12 10 20 \E R 5
e 8 15 E 100 b 0
\2’4] iz EES h ot -5
£ g 10 1R 140 oo M
i 4 T =
}Q ) 5 180 Lt Etla 2 o B 15
200 0 20 60 100 140 180 20

20 40 60 80 100
AR AE SR a5/

12 Jrf-#HEEF i 1
Hg. 12 Azimuth-Range Plane 1
55 2 2 [l 5 Rt A4 017 AR B AT 1) I IE 5%
AR £ TRAT A AN 18] 15 R
Qeross ()= 0.5sin(27n X 2 (t —

& 13
Fig. 13

Lenasz ) ) (24)

X7 E/m
S

-40}

0 2.0 -
0100 200 0 100 200 % 100 200

T7 AL 1 Tk 15/ 73&[‘1%7#)5//\ T7 AL 1) R 15/
(a) #r i 14 (b) B8 i 11 () HEE

15 TRATLIE GBS AL 10 A TE 52 il 28D

ARG R 1
Imaging Results 1

B 1/ m
Bl14 MRS RS UG i 22 4
Fig. 14 Difference Map 1

FEES LI b ACTE 5% il 28 0 € AT IR , 1 ET
{18 J5L 0 T e 540 A 5 55— 2 S 3 A X R 1 3 A B
MR E 16 = E 19 fros, AR LS £ AH M. 8T
370 [ A BHHE 18 15 285 R R 0 7 s TR 38 ) — A b
R i1 EE 20 Frs 0 BURZ5 R R IR E T
HRBEMARIES . #H 5 E R R AE2ES .15
F) N8R UE 2D . WH WS RE 8% 45
SRAE T L) E 3N T — SR X S R 22 A A AL
i 7 N T O

55 3 2H 13 Bt 1) £ L TE 5 AL T e B T
AT 1] FInAE 5% A8 Akl 2R AT i An [ 22
Fii7s

Geross (1) = 0.

58in (2w X 2(t — tepasz ) )

Fig. 15 Flight Path (Join Sine Curve in the I (25)
Cross-Track Direction) Grange (1) = 0.58In (27t X 2(t — tenas2 ) ) (
e b g . SR rLT 6/\ i 7/\
I £ 5 45 3 it e
< 18, 200
5000  ~ 49 16 X 2
P : 4 000 = 14 400 8
. il 3000 g 12 /
= e 2000 10 w600 6
= (o 3000 o i 5
s : W’ ‘ = % 800
i -1 000 & 6 ‘3‘
5000 |  EXiiEs 4 1000 .
200 - ey B 2
150 % g 10 -4 000 1200 "
“‘7/f?/1/(,)050 2, 0™ 10y 20 40 60 80 100
no ﬁﬁ&éﬁa % H— /A 4 24 R
& 16 JEidf [l ik 2 B 17 - I 2 B 18 ff EE -1 2

Fig. 16 Original Echo 2

Fig. 17 Azimuth-Angle Plane 2

Fig. 18 Angle-Range Plane 2



5 44 B 30 X RS AR EAR AT R T A SR MIMO T R8I SAR = 4k () K 419

KA A/1074 Hi '%:mﬁ/rgo
. :‘_.l r el Is
<< e g R C 10
o : lﬁ“* >
i == : 0
B i -5
@l : e ey ~
=160 0 : 300 7:(5’
}Q AL Tt T e —
20 40 60 80 100 20 60 100 140 180 2
R IE 4E SR R/ P50 )/ m
B 19 5 - 2 B 20 g 4EsR 2 Bl 21 BBERSEESREsE 2
Fig. 19 Azimuth-Range Plane 2 Fig. 20 Imaging Results 2 Fig. 21 Difference Map 2
sor— L 5 A 1 R ) D BT 32 2 10
=l 1 0.3 AT, 5 B0 0 e 4 el i B0 an ) 23 B, Bl 24
0.2 NS )
g 20 E 01 g 2 27 43545 T LR R 7 - ff BEF- T DD T
2B el o FEl A0 R4 BEL P 1 40 1 P 7 -4 B 5 1 1) 1
~ a0 1™ 02 ™ R A% 45 S 1) R R A5 1 15 R 70 21 5 A 0y 90
~40 y AR 45 A A R B T R 4 R B L
oot o U o S g g i G b B 22 4 A BT 28
J7 AL 1) RAE A/ T LI RAE /A HRLRSRFER/A ESEERE G XIS R B2, R R
(a)i"&ﬁﬂﬁﬂ (b)%ﬁﬁ.rﬁl (C)%Er‘ﬂ &ﬁ%géﬂﬁjﬁ%mﬁﬁ
B 22 CAT RIS (R A 1) 75 8 1 A TE 3% i 280 AT kA A B AR B AT MIMO T4
Fig. 22 Flight Path (Join Sine Curve in Both Cross- M) SAR =4k A2 A4 e, 3 2 841 7 3 Rl
Track Direction and Elevation Direction) DT‘FﬁET%}: {ﬁ IK/%BHE; Ei&ﬁ; Hl,_“: I—JﬂE % EI/J *T{E
19 A5 5 W% 3 1 0 KAE R/ 104 K HE A5 /10™
4000 18 9
3000 & 4 6 & 8
& 2000 i 14 o 7
B 1000 % 80 %g ﬁ g
] 0 BR ! 4
" 1000 & ' i P 3
2000 £ 160 4 1000 2
~3000 = 2 1
200 1200

20 40 60 80 100

200 600 1000

iy B 4l R AE /A R 4R AE /A
B 23 Jsta g 3 Bl 24 7 £ 1 F 1 3 25 ff S RHIEF 1 3
Fig. 23 Original Echo 3 Fig. 24  Azimuth-Angle Plane 3 Fig. 25 Angle-Range Plane 3
RFE 1104 i1 JEE/m 2 R /m
30, [N [ fg
i . 25 r 10
i 60f v i
# 80 20 \E ! r"‘* a2 5
o L5 E100 = 0
;).E?\l 120 4\>_ et ! =75
& 10 = 140 acmams i
= 160
B 5 180 J L -15
200 20 40 60 80 100 20 60 100 140 180 =4
AR YE R R/ A 5 i 1/ m
Bl 26 J5 f-RHEEF 3 K27 RBER S K 28 LG4 5 E G 3
Fig. 26 Azimuth-Range Plane 3 Fig. 27 Imaging Results 3 Fig. 28 Difference Map 3

2 M DUSCEA s M ) R 22 e B0 TR PN S5 I8 (D S 3 s hrok
FEADHRZNMBR, SHLRMGEIERM B SRS R R B 5 (2) 78 5 72 1) A5 i



420 DR EAR - fFE R

2019 4£ 3 H

Tl I ACHE [ K /I 0 5% 2 B 3 2 1) ) 43 o 52 i) 48
Ko L8 EFTiR . Joie ISR 25 2R 10 HALACR . ib 2
Gt oK AN SOBEU A AR EAE T F [m] 36 K 3l »

22 AR Ak B IS #R RE 2 A YK A UG o B AR R TE
SR T AT IR

R2 ZHERGEREEERSIT

Tab. 2 Quantitative Statistics Indicators of 3D Imaging Results

TH Bk B 2 DX B0 i

T R B 2 DX S5

B RRELELEA P S SR ) DX SR 2 A

&I
Ja IR ZE AR 2E /m Ja R R 2 H/ m ST HERZ AR % A HERZ AR
%1 A 3.216 1 0.358 0 97.41 92.53
%2 AEE 3.154 3 0.122 5 97.50 92.78
5 3 U 3.6120 0.290 9 96. 70 90. 51
nal Journal of Antennas and Propagation, 2017
5 & i (3); 1-18

h TR ALY & S0 AT IR B E T
RS SAR 2 A AE 13 50 W) 2 57 30 X 1 M % ) 2
A1 AR SCHR 37 T AL Ge 4l FEAF 58 1 50 1 L 2602 3l
R AT H T MIMO F 8 FE 51 SAR - # 48
L3032 i 22 REAY ; AT SR A 1 L 4 e
fBT B0 A =4k RD BUG SR 1 0 2P 12 g /4
ARARGE A 32 T AR AR 308 3ok 7 2 S RE MIMO
THLRES] SAR = 4k B 5 250 R 5k i
S FLEL I I UE TR A Y OE 1 M R AL
Ve R SCHE 2R MIMO #2 T W E5 SAR fif
B AR AL T — i e BB RS ol A e B
5% DX R B T IS T R M AR 1 S ) R
HE— BT P2

2 % x #

[1] Jin Guowang, Xu Qing, Zhang Hongmin. Synthetic
Aperture Radar Interferometry[ M ]. Beijing: Na-
tional Defense Industry Press, 2014 (i EHE, 7 »
FKLLH. & RALRR X T M. Jb st B T
b Hy RAE L 2014)

[2] Jin Guowang. Research on Key Processing Tech-
nique for Deriving Accurate DEM from InSAR[D].
Zhengzhou: Information Engineering University.
2007 (YT [EIHE. InSAR 3K B @5 4% J DEM 5% g 4b 3
HARTIFRLD]. AN A5 ALK, 2007

[3] Liu Hui, Li Geshuang. Antenna Configuration De-
sign of MIMO Downward-Looking Array SAR of
Unmanned Aerial Vehicle[ J]. Bulletin of Surve-
ying and Mapping » 2016(12): 39-43 (X #E, ZEH
F. TAH MIMO T ¥4 %1 SAR K4y B & 3t
[J]. W25@ e, 2016(12): 39-43)

[4] Liu Hui, Xu Qing, Jin Guowang, et al. MIMO An-
tenna Polynomial Weighted Average Design Method
of Downward-Looking Array SAR[]J]. Internatio-

[5] Du Lei. Study on Model, Algorithm and Experi-
ment for Downward-Looking Synthetic Aperture
Radar Three-Dimensional Imaging Based on Linear
Array Antennas [ D]. Beijing: Institute of Electro-
nics, Chinese Academy of Sciences, 2010(f:7#. [
FIRLK TG AR B = UG R 7 i 5 5
WAt 5x (D1, b a5t v B B 5 B s F % W 5T
2010)

[6] Wang Yinbo. Research on Key Technologies of
New Three-Dimensional Array SAR[D]. Chengdu:
University of Electronic Science and Technology of
China, 2009 CEA4RE. HiBFES] = 4E SAR SLHHA
WF5ELD]. AR HL TR A, 2009)

[7] Gierull C H. On a Concept for an Airborne Down-
ward-Looking Imaging Radar [ J]. International
Journal of Electronics and Communications, 1999,
53(6): 295-304

[8] Giret R, Jeuland H, Enert P. A Study of a 3D-SAR
Concept for a Millimeter-Wave Imaging Radar On-
board an UAV [ C]. European Radar Conference
2004, Amsterdam, Netherland, 2004

[9] Nouvel J, Jeuland H, Bonin G, et al. A Ka-band
Imaging Radar: DRIVE On board ONERA Motor-
glider[C]. IEEE International Geoscience and Re-
mote Sensing Symposium, Denver, USA, 2006

[10] Klare J, Brenner A R, Ender ] H G. A New Air-
borne Radar for 3D Imaging: Image Formation U-
sing the ARTINO Principle[ C]. The 6th European
Conference on Synthetic Aperture Radar, Dresden,
Germany, 2006

[11] Klare J. A New Airborne Radar for 3D Imaging -
Simulation Study of ARTINO[C]. The 6th Euro-
pean Conference on Synthetic Aperture Radar,
Dresden, Germany, 2006

[12] Li Weihua. Linear 3D SAR Imaging Principle and
Algorithm Research Based on PCA Principle[ D].
Chengdu:; University of Electronic Science and

Technology of China, 2009 (ZE{f4E. 3 F PCA Ji



944 BH 3 XIS AR B T @ SURE MIMO T %] SAR =4 ff & 421
PRA LR M = 2 SAR B RIS LB ID]. K 1 526-1 531)
#B : HL TR K 2%, 2009) [17] Li Xueshi, Sun Guangcai, Xu Gang, et al. A New

[13]

(14]

[15]

[16]

Du Lei, Wang Yanping, Hong Wen, et al. Three-
Dimensional Imaging Algorithm for Synthetic Aper-
ture Radar with Linear Array Antennas Based on
Elevation Angle Compression Principle[J]. Journal
of the Graduate School o f the Chinese Academy of
Sciences, 2010, 27(6); 800-808(#:%% . T EF,
3C, SF. T AR R A6 04 B ) K 2 L AR R Ok
SRS SEBT LT R BB I A B4R
2010, 27(6): 800-808)

Peng Xueming, Wang Yanping, Tan Weixian, et
al. Airborne Downward-Looking MIMO 3D-SAR
Imaging Algorithm Based on Cross-Track Thinned
Array[J]. Jowrnal of Eletronics and Information
Technology, 2012, 34(4): 943-949 (¥ W], T &
RN E %T%ﬂﬁlﬂﬁﬁ[@ﬂﬂ"}m%ﬁ??ﬂ
MIMO 3D-SAR =# & k1] B 7515 B4
i, 2012,34(4); 943-949)

Teng Xiumin, Li Daojing. Downward-Looking 3D
Cross-Track
Sparse Array Radar[J]. Journal of Electronics and
Information Technology, 2012, 34 (6). 1 311-
1317 (R 75 i, Al ul. LRSS R o 1 51 K 20
KT =g BT w580,
2012, 34(6): 1 311-1 317)

Imaging Processing for Airborne

Peng Xueming, Wang Yanping, Tan Weixian, et
al. Fast Wavenumber Domain Imaging Algorithm
for Airborne Downward-Looking Array 3D-SAR
Based on Region of Interest Pick[J]. Jowrnal of
Eletronics and Information Technology, 2013, 35
(7): 1526-1 531GZ*# W], £ZF, W4EN, 4.

TR X B S B HL T LS 3D SAR {EZ%U)&
H& BRI L] BT 55 R, 2013, 35(7) .

[18]

[19]

(20]

[21]

[22]

Method of Downward-Looking 3D-SAR Based on
Compressed Sensing [ J ]. Jowrnal of Electronics
and Information Technology, 2012, 34(5). 1 017-
L0232, FMOEA, RN, 45, T IR 40 A
B = 4 OB ik LT T 5 E B IR
2012, 34(5): 1 017-1 023)

Array SAR 3D Imaging Method
Uni-

Luo Yuchuan.
Based on Compressed Sensing[ D]. Chengdu:
versity of Electronic Science and Technology of Chi-
na, 2015 (M|, T 45 SR 1 BE 51 SAR = 4
WAGITEFSE D], R BT R R, 2015)
Shi Jun, Zhang Xiaoling, Wei Shunjun, et al. An
Optimal DEM Reconstruction Method for Linear
Array Synthetic Aperture Radar Based on Varia-
tional Model[J]. Journal of Radars, 2015, 4(1):
20-28 (U, TRIE RS, FMIZE, 5. Jk T8 7 45 Al
MIRES) =4k SAR B {t DEM & Jy ik [J]. Wik
R, 2015, 4(1) . 20-28)

Zhao Yichao, Zhu Yutao, Yang Meng. et al.
Array SAR Imaging Method Based on Redundant
Compressive Sampling [ J]. Modern Electronics
Technique , 2015, 38(16): 76-80 G iR, 2K F .
Wk, % BETEHIDRREMLRE =48 SAR i
%77 017, AR T4, 2015, 38(16):76-80)
Liu Yongtan.

Linear

Radar Imaging Technology [ M .
Harbin: Harbin Institute of Technology Press,
1999 (XK. TR ARLMI. PRI /R
Tk KA A 1999)

Bao Zheng, Xing Mengdao, Wang Tong. Radar Ima-
ging Technology[ M]. Beijing: Publishing House of
Electronics Industry, 2005 (fg &, & 8., F K.

WIRAGRBARIMI. JEat. B 7 ol i ffAt . 2005)

Urban Buildings MIMO Downward-Looking Array SAR 3D
Simulation Under Non-ideal Trajectory
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Abstract; In the era of absence of realistic downward-looking array synthetic aperture radar (SAR)

system, the difficulties in data acquisition and further imaging algorithms research have been brought

about.

So the research of downward-looking array SAR three-dimensional (3D) simulation has great
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we take the grid as root node to generate adaptive Geohash-Trees. In order to quickly locate the corre-
sponding index, we design trie on the basis of the feature of Geohash. Adaptive Geohash-Trees is a
spatial index based on grid. It can divide the space according to the track density by adopting a variety
of strategies which improves the efficiency of range query. Meanwhile, we design the algorithm of in-
cremental insertion and update for the supporting of real-time update of trajectory data. Furthermore,
this framwork has been migrated in Oracle. The experiment results verify that our approach in several
aspects such as range query and occupied disk size performs much better than R-Trees.
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significance. In order to restore the aircraft’s real flight path and to verify the topographical mapping
ability of array SAR technology in high-rise buildings, the traditional simulation research based on the
assumption of uniform linear motion is abandoned. And the non-ideal trajectory motion error model of
MIMO (multiple input multiple output) downward-looking array SAR is analyzed and constructed with
high-abrupt urban buildings. The 3D range-Doppler (RD) imaging algorithm of urban buildings MI-
MO downward-looking array SAR under non-ideal trajectory is proposed. Then the flight path and at-
titude modeling simulation technique of the aeronautical platform, and a fast and efficient echo simula-
tion technique are used to carry out simulation experiments. The correctness and effectiveness of the
imaging algorithm are verified by the imaging results.
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