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Experimental study of ultrasound imaging using multifrequency MUSIC method
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A MUltiple SIgnal Classification (MUSIC) method, which focuses on the phase of scattered waves, is one of the
imaging methods using observed wave data. A multifrequency MUSIC algorithm has been proposed recently
[Griesmaier & Schmiedecke 2017]. This study examines the performance of ultrasound imaging based on the
multifrequency MUSIC method for measured data. As a fundamental study, two-dimensional acoustic wave
scattering is considered. The waveform data are measured by the ultrasonic linear array transducer.
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Fig. 1 Ultrasonic testing using linear array transducer.

- 2A28-33-06 -



OABHEEATIARER BANFEESR

2A28-33-06

WDEDIZEHTS.
) @)
F 1,1 F 1,p+1
Fih = ) : A3)
) )
F2q—p,1 o 2g-p.p+1
F\D = ——— (2, & j, k1) &)
kn+m—1

ZZT, ky=nAk THY, Ak IZHNDEBDOLMAIET
H3. £, p,2g XETNTNHE I NS BRADERELIE
W, HHTL2RAEHOBTHY, p<qTHZS.
A A=YV VBT OME S 2z THELEDOIFE L 7235
BB ZE N CHRAIX B A E £ & OB HRNR Y
MVERDESIZEHRTS.
$(z) = [&.8.8, o] 5)
CIT, ENEFTREBERLTEY, &= dic e

Thd. RG)D ¢N(z) LR 3B) D FD %N, KO
R YD MO EELIR = T T 5.

zelz, 2z, zn} © ¢ (2) € ran(FY)
e ¢'(z) L ker(FHy  (6)
ZIT, EfE HREREBERELTO S, M
F) % RO &5 IR RAED RS 5.
M
F) = Z a'lulv}{ )
I=1

22T, M=rank(F/)THY, o, w, v &, TNT
WM, ARENT NV, GREXI SV THD. £
FrEARZ N, ZFVTIRO P 2E8#%9 5.

M
P = Z ulu}’l (8)
=1
IOIHRBEE W 2IRATERT 5.
1
W(z) (€))

Th I - Pa)gi(z))
22T, TIFHENATHITHS. R (6)-09) &V, MENE
BELEMED —BT 2 & & WIIRHT 2720, EllTF—
B AW ETIZENTE RS REEZ D Z &L AR T
X5, TIT, 1 A-YVITHEHEBEKRIZE>TWET
0w b4 228 THELROMEHEZ1TD.

3. ETRIEBRE REBIEDA XA =TV THER

BEWEHANZ X, 73V Y LY —/\ (Japan Probe #
JAS21) , V=77 Lo &y (IREIsE T 32 1, AFF
FRULEEEL 5.0MHz) % W7z, Fig. 2(a) ISR T & D12,
V=77 LA iR b (T AV MY
F) £ 0.69mm, 1 EFOIEIX 0.64mm TH Y, BT
1%22.5mm THD. #BFHOHIREEIZ 102us £ FHEL,
BT O, ROKEEHOMELZREL 2P %
A A=V VTG, FHIERRIE, KPRIEELIRE U
THER0.87mm D7)V I =7 ABEHE % Fig. 2(a) HOH
HOALEIZ 2 AR%iE U TEML 7. MUSIC IEOFHEI,
IKDMER: &% ¢ = 1.48km/s, EE p = 0.998g/cm® & U,
Fig. 2() IR G A A=YV TR U TiTo 72, 77,
X@B), @)HDNRFTA=KIZp=100, g=128 2L, J&
R DA AEIE Af = cAk/(27) = 0.02MHz & U /=,

Fig. 2(b) (24 A=YV JHERZRY. KD A I
BLUEOMEZRELTWS, 22T, KX ©Q) T

TAREZER FE25MIGANEY vRY U LEBEHMES (20225%58)

(mm)

1.0

0.8

-0.6

y[mm]

-0.4

0.2

0.0

(b)

Fig. 2 (a) Ultrasonic measurement setup and (b) imaging result
by multifrequency MUSIC method.
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