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Simulation of far-field subwavelength acoustic imaging based on

compressed sensing algorithm
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Abstract: The sparsity of the signal can be adopted by the compressed sensing algorithm to better distinguish
two well-separated targets, however, when the two targets are close, the imaging performance is degraded. In
addition, for the imaging of rigid scatterers, the resolution performance is also affected by the dipole scattering.
To overcome these two shortcomings, an acoustic superlens is introduced to improve the imaging performance
of compressed sensing algorithm, and the dipole scattering is considered by adding an extra sensing matrix.
Numerical simulations have been carried out to confirm the improvement of imaging performance.
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Fig. 1 The scheme of acoustic superlens
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separated by an interval 3 cm

REEBREE 5 E & B REGT FEREL
SRR G S5 R AT EE
AT 3R I of 2% 18 BA AR ST AR AR AR DA A
W2 8 AR HUR T 545 3 10 AR 45 R AT B, 15
BB EUE, AL FR AR B T BUR AR 0 B 2514 1)
FRES, PALBRARE L A KA b p TS, FE07
tHE R, BT B VE Y 0.001 ~ 19.901, [H]
B 0.1, Bl 6~ [E 103505 B % A ECH 1A 8 B
EIE B AN A B (BE 2 308 3 mm. 5 mm. 8 mm,
10 mm. 13 mm- 15 mm- 18 mm. 20 mm) T ] 1%
iR
Bl 6 2y 3 P & AN R BR B T BN U AR 1 Ak
BaE IR, Foh W5 0 i 2R A I 25 18 T SRR U A
FABRRHU 5 UG 25 R, A 4R om R % 85
A PR AR 45 SR o L E2 B 6 W] W, B R IO A B
P B 2 G AR I AN B AR Rt R, 7E FLAth PR B B AR
HRREARAC E H IR il tH R, H 2 B o R 435 A R BRe

2.2.2

RE VB IR A IR R B o (EVE B A8, (BT AR
RE PRAIEFE R HB 73 10 (24 REVHERA TR 31 HE BN U R
i B, PR A SR 4 R E R PSR O TR

[Foe B TR T — T

20.001
18.001
16.001 |
14.001
12.001

< 10.001f
8.001f
6.001

4.001

2.001f
0.001

5 8 10 13 15 18 20
s/mm

K6 A &G USRI SRR 4R
Fig. 6 Imaging results obtained by an acoustic

superlens for a single rigid scatterer



5542 55 23]

BRGNP P AR 7 5 369

P 7 9 21 75 32 B A [R] R B R AHBE 3 e XK
AT T ESC A RAR 5 2R L R i €0 R 2 2 R R (R I
I8 T AN AR AR B U e AR S5 R, L
SRR A2 R AR B AR a5 R . B 7 AT AL
FHBE 3 con (9PN XK 73 A1 A I R B e AE — 52
0 AEL YO TR A A 0 7 HE R REE A9 BB AR E 1 45
R (EZ PR LRGN , R BEAE p BN A RE v
BRI P H AR

20.001
18.001}F |

----- A TR T —— 4T

16.001}
14.001}
12.001} ]

< 10.001}

8.001} ‘

6.001k

1.001}

20014 1

0.001 : : : - . :
3 5 8 10 13 15 18 20
s/mm
Bl7 A7 EGESIN XK 3 cm 43 A0 B AR ) o a5 R
Fig. 7 Imaging results obtained by an acoustic su-

perlens for two rigid scatterers being symmetrically

separated by an interval 3 cm

P 8 Jy 21| 75 i 325 B A [R] #E B R AHBE 4 e XK
AT T ESC A RAR 2R, HL R B €0 2 2 R R (R I
I8 T AN AR AR B U S AR S5 R,
SRR A2 R AR B (R 45 R . I 8 T AL,
FHER 4 e BRI AN FR 934 (KR SR A4, 7 2R 8 45 4
RTINS JEik IR0 H bR A 1A, BE R P B 13 K
FERR I p ARG N X REAERR 73 Pt H A B

XL 7 B8 AT LA Y, #2718 T AU LA
Jei > BB A B RO 4 ) B ) 086 O, AR T
TR A RAERAFREE s W5 AU I, B
A A BEE RSRS8O, AR 5 R T A A 22
HAZ 5XIFK 3 cm BIZE RAHLL, XFR4 cm £ FE 451
BUR I 73 He 255 22, o v R nl T A B A
(DA

B9 0 B 25K AN TR BE R AHBR 3 e ANXS Bk 23
A (— AHURAR B OAE —1 em, — AU A O 7E
2 cm) AYTBUN AR BAR 5 R, 2 i O jfe 2 R0 (A
R8T BARHUR LA R AR R U 5 AR S5 R, 40t
SRR IR R R AR B AR S5 R . I 9 mT AL,
FAEE 3 e [R AN AN SR 3 A7 14D B B 76 B2 485 1

AR B ARz I P4 AN RE R IR ) HE SR, 2 LR R G 8
REAE— € I BV B 9 20 9 R BERS 1S 21BN AR
SE 4

20.001
18.001 | } }

----- R REA T
g T

16.001

14.001 |
12.001 | |

X 10.001 |
8.001 |- .
: ! {
6.001 | ; : : !
4.001 | :
2.001

0-001 5 8 10 13 15 18 20
s/mm

8 HEIEHIT WFR 4 cm AT U AR g 25 3

Fig. 8 Imaging results obtained by an acoustic su-

perlens for two rigid scatterers being symmetrically

separated by an interval 4 cm

20.001

----- A RIS —— T

18.001} |
16.001} ; l
14.001}
12.001} ] !
< 10.001}

8.001}

6.001} : ¢
4.001}
2.001f

5 810 13 15 18 20
s/mm

Bl A EESN XK 3 cm 7370 B R 1 g ah R

Fig. 9 Imaging results obtained by an acoustic super-

lens for two rigid scatterers being unsymmetrically sep-

arated by an interval 3 cm

B 10 AR BE & R AHE 4 e X AR 345 (—
AN AR B O AE —1 cm, — NEUEH A G AE 3 cm)
(RBP4 SR, L v 0 € i 2R 35 R [R5
T BRI DB AB AR BUR 5 10 G 2 R, 40 S 2k
T R IR AU 1 AR S5 5. B 10 T AL, A
PH 4 e RTPFRAN AR 73 A (0 A5 A, 76 7 B 45 1
AR, TEE RN H B bR EUR A, AR B AR BRI
o AELYE FEL P9 357 RR A1 23 P 1 H bR IO 4, (R A BR
BEARITE , HER RN BRI o A VG FEL RN o



370 /éﬂ}%'?

2023 % 3 A

20.001
18.001L [ M TR T —— ST
16.001} 1
14.001} i
12.001F \

2 10.001}
8.001} i
6.001} '
4.001} ! !
2.001} | : l [
0.001 .
3

5 s 10 15 15 18 20
s/mm

K10 A A EBEGN A4 cm 70 A K 1R

BaR

Fig. 10 Imaging results obtained by an acoustic

superlens for two rigid scatterers being unsym-

metrically separated by an interval 4 cm

Xof G B 9 1 10, BT DAAS 21 Bl 25 HUR R 2 18] B 25
(3G R, AR 45 SR 1 o0 I RE R TE AR 47 o 33l %o EE
K7, 9L S, 10 v LA H, 18 A AE D #E 3
T, BORHAR SRR 23 A EE A KBRS A BEAE B 2 (1 BE B
ZAE T HERA IR A B AR, 1 HLAERR IR B E bR A
(1 p A YE B TE AR K, G SCR AT

I 5 ME K AT LAE W 7R R T AR A LA
J& » BEAERA RN H FRHURAAR I o SRR AR K, B
B L RAEAUT
2.2.3 BHZFEMEEBERERGERITE

B 11 NAHER 3 e 6 RR 7 A RIS AR F) i &5
B, HPEOELERAEEER NER T 1k

20.001

18.001F e PR
— Bz

16.001
14.001
12.001
< 10.001
8.001F
6.001 ¢ t
4.001¢ 1
2.001 ‘ ! |

0.001] - - - -
3 5 8 10 13 15 18 20

s/mm
K11 AR EESA A A B XTAK 3 cm 704
S P 25

Fig. 11 Comparison between imaging results ob-

tained with and without an acoustic superlens,
where two rigid scatterers being symmetrically

separated by an interval 3 cm
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