b

34t oM Hh R 2 Vol. 34 No.9
20174F 9 H Chinese Journal of Medical Physics September 2017

DOI:10.3969/.issn.1005-202X.2017.09.014

HMRNEEAEREERESRE

IR TR AR, RA R

EFRETARE EFNE

T XS LB 32

LZRINEE B, INAR 282 2710005 2. INZR E 2545024 R, ILZR 2842 271016

(3 Z] BRI Hr e nl B M50 5 R T i o Bk 5 4% B RAGHAR 09 TR, SEHE AR 28 R 55 AN M Ak 35 AR 28 Roat
Yo, AR w R AR AR oS AR R, 5 A BAT RN SR B AR B I RE S P E LA RS
A, R AT R T CARBLBER LTI b O FARA LB A BE5 FEG LR RTEAN SRS E
HHER BRI RE BT HEREILEST, L RABEI LER TEAHRALRER, LA — 20 ls R 5

JAME,
[ L4 ) A B 5 B 5 4 R M s LR AR s AR 52, B A2 5
[HE4ZES]R318

[crEftRERmm]A

[XZE4E11005-202X(2017)09-0929-04

Comparison study of acoustic signal acquisition methods in magnetoacoustic tomography with

magnetic induction
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Abstract: Objective To investigate the possibility of applying transducer array in magnetoacoustic tomography with magnetic

induction, and to compare the imaging results with those obtained with a single transducer. Methods After the centrosymmetric

and non-centrosymmetric electrical conductivity models were established, the acoustic signals were collected with a single

transducer and transducer array, and the acoustic source images were reconstructed, respectively. Results For the centrosymmetric

or non-centrosymmetric electrical conductivity models, the reconstructed results obtained with transducer array were better than

those obtained with a single acoustic transducer, and the adaptive performance of acoustic signals obtained with transducer array

was better. Conclusion Transducer array is more suitable for the tissue models of various shapes, with clinical application value.
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y/mm

-20-15-10 -5 0 5 10 15 20 25
x/mm

a: Single transducer

1

0.8

1

Sk i 0.4

y/mm
o
T

Asb b 0.2
. ;
-20 i i

e o

-20-15-10 -5 0 5 10 15 20 25 0

x/mm

b: Transducer array

ES5 0=6"EZHFEENT

Fig.5 Reconstructed acoustic sources distribution at 0=6°

3 Wt ES&iE

MAT-MI 246 0 A= 4 41 280 358 S 50000 — b
BB 7 ik ZE MR CAnZLAREE ) A6 I 1T LA VS e
FIIG PR o A8 SO MAT-MI 515 5 R 42 28047
D5 ELFSE .

NLEZ P da FE] 4b BT LUK B, PR 75 155 R AR &R
PEAEAL 1A BE LU/ NI BT (A 0=3°) , #5457 4
TR IREUR . 2L AR B LUK (i 0=6°) , 75

HeREAS B AT IR RE A B oy Fh el S s P R 4R, DL I
5b; {H AN i R B PR DRBCR A LU 22, LI
Sac X FICIRR ORI FRAB (BJE ) if J2 AR rhoi Xt
PRI (R ) BB T8 Z i D2 , ot h T e de
SO IR o DA A UL Bt T LA HY L TR A
A HE A EEARIR TS D0 T, P e Rl M 51 Y o At 141 4%
FH O B0 T 5 P 0 BE A% A9 TRL5 R O R, U]
AR REAS RS T B A

P R PRAGORT 2 LA s R0, 36 T JE I8 2 o



- 932 - Hh R B2 344

Xof FRABE R SA S AR vt X PR TRY , 6 B 4 I 1) 0 A 11
SR T A BRI AR, UL i Ak
R 5 SR B 7 {5 5 (A3 1 B o 1R RO FE A [
PR TS RS R R AR R A (55
IF P 4 BE i LALREAS oL i R AR 5, XAEAEE
O R FRFEAS (Al ] R AR AR 5 30 7 AR
T R EUSET , A SCBAE D s T BE AR MR R AR (5
S FEAE D I FREEAR REMF SR BT TE
oS IR EUR BT, A RCEE R 2, AR AR X R
If AN A RS Fir 7R o 48R, P BE AR FE S R AE 1
AR 2 THRAS RGeSy X E A A
KIGFAG R 25 AR 2 (R X R g 3

AL MAT-MI P Fh A 5 R4 J7 =R A 745 B
Lb , 285 5% S0 7 T g5 sl X B A 1 e R A R e T A
Y2 2L 2T 25 R 07 J R A B 5 158 B B
Uf o ESCPRYIES R, A A SRS, A
A G LA TR A5 R a0 I K B s AR
(MR A FRAT DR AR P BRI N BRSBTS
— B RE DA AR SN B AR R s A
VS RIS IR, X TR B Y . ARF
58 M B AR M N F T MAT-MI T R 1 36, A5 2
PEHE MAT-MIFAR i —2 &

[5&3ik]

[1] ZHOU L, ZHU S, HE B. A reconstruction algorithm
of magnetoacoustic tomography with magnetic induction for an
acoustically inhomogeneous tissue[ J |. IEEE Trans Biomed Eng, 2014,
61(6): 1739-1746.

[2] ZHANG W, MA R, ZHANG S, et al. Image reconstruction
in magnetoacoustic tomography with magnetic induction with variable
sound speeds| J]. IEEE Trans Biomed Eng, 2016, 63(12): 2585-2594.

[3] WANG J, ZHOU Y, SUN X, et al. Acoustic source analysis
of magnetoacoustic tomography with magnetic induction for
conductivity gradual-varying tissues[J]. IEEE Trans Biomed Eng,
2016, 63(4): 758-764.

[4] MARIAPPAN L, HU G, HE B. Magnetoacoustic tomography with
magnetic induction for high-resolution bioimpedance imaging through
vector source reconstruction under the static field of MRI magnet [ J].
Med Phys, 2014, 41(2): 022902.

[5] SUN X, FANG D, ZHANG D, et al. Acoustic dipole radiation based
electrical impedance contrast imaging approach of magnetoacoustic
tomography with magnetic induction [J]. Med Phys, 2013, 40(5):
052902.

[6] LIX,HUS,LIL, etal. Numerical study of magnetoacoustic signal
generation with magnetic induction based on inhomogeneous
conductivity anisotropy [ J |. Comput Math Method M, 2013, 2013(3):
161357.

[7] HU G, LI X, HE B. Imaging biological tissues with electrical
conductivity contrast below 1 Sm-1 by means of magnetoacoustic
tomography with magnetic induction[J ]. Appl Phys Lett, 2010, 97
(10): 103705.

[8] HU G, GRESSMAN E, HE B. Magnetoacoustic imaging of human
tumor with magnetic induction [J]. Appl Phys Lett, 2011, 98(2):
023703.

(9] Z#mi, BAE, SOk, . & T B ABILT il el 5 M5 BA A

WAHIRIT[T]. A EF TEFEE, 2014, 31(1): 91-96.
WANG S G, MA R, ZHANG S Q, et al. Research on acoustic source
generating mechanism of magnetoacoustic tomography based on
acoustic dipole theory[J]. Journal of Biomedical Engineering, 2014,
31(1): 91-96.

[10] sRoifAe, Rledr, ik, 5. K TR 400 0 8 5 A8 & IR 77 ik IE

FASR[T]. A E S TRER, 2015, 34(1): 1-6.
ZHANG S Q, ZHOU X Q, YIN T, et al. Forward research on
magnetoacoustic imaging in frequency domain based on continuous
wave[J]. Journal of Biomedical Engineering Research, 2015, 34(1):
1-6.

(11] R, BAE, Bloetr, 5 . SRR 75 A8 Ak 1L B M FAr 2 [T].
P E A4 E S AR, 2016, 35(5): 548-554.

ZHANG S Q, MA R, ZHOU X Q, et al. Preliminary study on inverse
problem of magneto- acoustic imaging in frequency domain [J].
Chinese Journal of Biomedical Engineering, 2016, 35(5): 548-554.

[12] MARIAPPAN L, LI X, HE B. B-scan based acoustic source
reconstruction  for magnet-acoustic tomography with ~ magnetic
induction (MAT-MI)[ J]. IEEE Trans Biomed Eng, 2011, 58(3): 713-
720.

[13] YUK, SHAO Q, ASHKENAZI S, et al. In vivo electrical conductivity
contrast imaging in a mouse model of cancer using high-frequency
magnetoacoustic tomography with magnetic induction (hfMAT-MI)
[J]. IEEE Tans Med Imaging, 2016, 35(10): 2301-2311.

[14] LI X, MARIAPPAN L, HE B. Three-dimensional multi-excitation
magnetoacoustic tomography with magnetic induction[J]. Appl Phys
Lett, 2010, 108(12): 124702.

[15] XU'Y, HE B. Magnetoacoustic tomography with magnetic induction
(MAT-MI)[J]. Phys Med Biol, 2005, 50(21): 5175-5187.

(Y% TR 72)



