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Sparse-Induced Current-Based Real-Time Microwave Imaging Method

Dong Xu
Faculty of Electrical Engineering and Computer Science, Ningbo University, Ningbo 315211, Zhejiang, China

Abstract In many civil and military fields such as medical diagnosis, target early warning, and non-destructive testing,
the non-contact real-time microwave imaging technology is of great significance. Though the inverse scattering imaging
theory based non-iterative inversion method has natural real-time computing ability, its imaging results are poor and
difficult to be practically utilized. To improve the inversion image quality, a sparse induction current real-time microwave
imaging method is proposed. This method uses sparse prior information and a compressed sensing algorithm to solve the
induced current in the imaging area, then combines the traditional non-interative inversion framework to achieve real-time
imaging. Full-wave simulation results and microwave imaging system experiments verify the effectiveness of the proposed

method. Compared with the traditional non-iterative inversion results, the proposed method has significant improvement in

imaging quality and imaging speed for potential application in real-time monitoring and rapid imaging.

Key words imaging systems; microwave imaging; compressed sensing; induced current; real-time

1 5 5

FI 22 v 307 45 0 57 L i BB =4 BF 9T N BB XA
] 77 5% 3 1 1 4% 4% B A i T I 7 R B Y R T
Ao FHorb B AR 2 — T AR T OB B 1 v
BREAR BT W BRIE EB SE
Z M R GUECA )2 BN RS . e A
P ST R R AR AR E S, L PR e 7 RE D Y S
(R RE WS iR 38

T e AR A BT L 2 SR B T R R H S A 06 [
R E S HRE O B T R G T O S 0 7 AR
i, HARAR o8 i — Al 2 AT R A Y
K G A b B 95 AR B AR DR SO 5

XoF IO M, 39RO TR ) H B 7R T E RS 3 R R S
IR B BRGS0 RIS ) UG i R 1Y
s MR AR ARZEETT R R A S8 2 2 Lk AR i
FORAR AR IEAC . o e AR AU R 2 T 3 28 )
LA B 3 A SRy 2o A L [ AT, DA T e A e e i) G
IS ACRI AT 3SR A o X A 1k AR Bom T ML
Rytov 3T U S 1] £ 5 (BP) 5351 R0 4 1k il e 43005
Ao RUELMERNE T UG T RIS A R B
45 FORURE B0 R e, (ER EAR A BT SRR A DRAIE T AR
RORFIEE o 0 TARZ PR R AU, B A 32 28 2
R 305 IR 1) R A R — A D A T AL, i 0 50 9 B0 4 v S
AR N IR A s AR A A
Ao i X8 90 HRC S 1) RS A RS W Y B A AR MR TR

Wi BE . 2022-11-23; fEERIBH. 2022-12-18; FABH.: 2023-02-06; WEBEXBH: 2023-02-16

BIS1EE . dongxud596@163.com

1011006-1


https://dx.doi.org/10.3788/LOP223136
mailto:E-mail:dongxu4596@163.com
mailto:E-mail:dongxu4596@163.com

S A e 1B R AT S B () A 2 AR TR, i 2
i B Y H AR R RE 7o YT, B A RS G Ak 3 e
TEH AR (GPU) 19 B A LA K i 500 347 ik i i b #F- 5
9 JF 5 (10 TensorFlow 5 PyTorch) , B 2 2 £ R e
U 30 IS AR U B A T e R Y TR
AU i 75 K, 58 T IR BE 2 20 1938 BUS UG T VAR e &
THEGEUE AN ZRET B B AR 2 3™ 55 FELAS T S B Al i
R ERURr ST S

Bifi 2 SR FE BRIE B0 AN W A& 8, R 40 SR R0 4 H W 6 1
5 RE A LUK T A% 50 45 28 B R SR PR A R SE L 4R 5 5 19
R AR SR TR 4 RO BRI HE AR 4% A Y
T A5 B RN AR R G B AR Ak A T e RCR B
SR HTIE Y e ot S I = v i N G e F R i e
2 i TR R 3k A A B 3 T AR 2R M AR T Y
45 T RO A% S vk AT M DA 3 N S B 18 S .
B, AR SCHE F R 40 SO B0 O 45 A 1% G0 AR ok AR
PRAGRHE S, $2 H — P 35 T i i JR 7 FEL Y ) DB S I
G071 o AT LA S R R 2R 4 5L e ik T T
P27 A U, 5% G B S YR AR L R
B AE WG BT e RN RS R T T R

2 WU AR R R S ARk

AWIFFE % I8 R T N R G CTVD A /9 H s
IR o BT 3T 2k 20 Wi R 2 i 30 U TSR B
FEAMER M A KL Tx 5 M AR 4 Rx %
G5 AT AEAL T R X D i s A 1 A S |, Bk
KL G PR LRIFRHES . Horp A RE Tx IR
¥ LGB IR AL T D A BRI FAR  BUS g0 T
[ £ B2 B M OR 28 R i T B L, R 00 H A
AR REE B A B, HLAL T 503 b iR A
Jot b Ja TS 3 R R 3% )R T AR 2 R S HA
ATARSER I A o T AN () A 22 UK i i e i D R
B XS A B T e o AR A A b £ SR BC I
L, DT 2 fife L 3 300 A0S0 )t i 2P, 42 fi LA T A

N TSR R XD R 43 NAS B

Tx

T
object
£ & |
D
&
XL

BT WO R R G AAE B

Fig. 1 Basic block diagram of backscatter imaging system
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(b) experimental photos
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Fig. 9 Experimental inversion images. (a) Imaging results of traditional BP algorithm; (b) imaging results of improved BP algorithm
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