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Flexible ultrasound array using polymer MEMS
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In this research, 1. Polymer MEMS ultrasonic transducer, 2. Self-shape
estimation beamforming, 3. 3. Device and ultrasonic wave propagation simulation, 4. System
evaluation were researched. In particular, in the development of the self-shape estimation method of

2, "Kyoku-Tan"™ which is a flexible transducer made by Japan Probe was used. This probe is connected
with a programmable beam former (Verasonics) which can be used as ultrasonic transmission /
reception / RF data acquisition system. We developed a method to evaluate the transmitted beam in
situ, developed a method to estimate the self shape using it as an evaluation function. Based on
these results, a patent application was filed. We also confirmed its effectiveness by phantom
measurement by using the method of estimating shape by cubic polynomial.



X CT
Computed Tomography MRI (Magnetic
Resonance Imaging)

3.1

EE®h, VLR
T

— ]
B ——{

_E:'I_._D
— 0N = ™
—!-I—EI

SMHz

64ch

WH R

=L
R

L



3.2

fitting

3.3

2N

fitting

in situ

Depth[mm]

Flexible array ‘“Kyokutan™

wires

‘Water

(B)

0.4

0,2

04
.4 02

Simulated shape
+ Estimated shape

20 0 20
Lateral[mm]

0.1mm

Computer
Verasonics

10.4
0.2
0
0 02 04
b
0.06
=z 0.04f
5
E
=002}
o =
20 40 60

Element number



@ 5
01 L
Simulated shape
_* Bstimated shape 0.08f
B E 0.6}
£ £

B 2 004\
2 10 = N W
i 002} !
|

20 0 20 £ 2 10 60
Lateral[mm] Elemnent nutber

Width[mm]

Width[mm]

Width[mm)]

0

1

Y. Nakajima, K. Matsui, T. Azuma, E.
Kobayashi and 1. Sakuma, “ Self-shape
estimation algorithm for a flexible
ultrasonic array probe” , 5 Joint Meeting
of the Acoustical Society of America and
Acoustical Society of Japan, 2016.11.28,
Honolulu (USA)

¢y

*

2016-229623
28 11 27

AZUMA, Takashi

90421932

NAKAJIMA, Yoshiaki



