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Acoustic Power Measurement System of Array Probes for

Ultrasonic Diagnostic Equipment Using
Radiation Force Balance Methods
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Considering biclogical safety. it is very important to measure acoustic power from ultrasonic array probe for diagnostic
ultrasound imaging applications, In this paper, to measure acoustic power from each clement on array probe for
ultrasonic disgnostic cquipment, we reconstruct and automate the acoustic power measurement syslem, The acoustic
power from lincar, phased and curved array were measured and analyzed, As a result of measurement, the effects
caused by directivity of sound beam from curved array were founded, To remove these effects, we developed and
applied the correction model, The praposed system is useful to evaluale characteristics of the acoustical output power
of array probe,
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Table 1. Specification of array probes for experiment.

I S9m =%

21, 30} NS B YXX}

2.9 AL NG FH} (013} vl FRP =
A7)oIIR|S SapluR) 2 HBAAFE HaAe)
u) Weo) whef A gARe} THY SURE L
2 qlom, FAMMA| et £x}uT} Aty 2y
9k 0)S v whErte) EAFHRE 2~ 15 MHE,
ARl ue} Aakg7} BEG L 2~ 5 MHz, BT 2
0] 4| 22 8-2 715 MHz, AH-QInh&-S 4~ 10 MHz7}
ARRE] D Qick [12], 2 2ol Sake] 7o A4
W Ak A8 a3 olst A8, S &3 (o]
s YA, 49 THF (o8t TAAeR I YL
% 13} g},

2.2, SR £ MAS

HIARSLS 0} 83} 7|&0) Sl 24 MY (13, 14]
£ 99 235 HE|E gireE o)) g, 0|5 M)
o gl HE517| Sl AlAge] AEEA AR
9 AEAle] Hasheh ofF 93 & =EA Aekshe
7)& Aage} 2o AR 2o £7, Y B
24e) Axp FEAHAA] W &8 Rlo] Le 1Y
Zojth, 4zt ZAYA A F3Re) clofst YA
DEste] 3T APo] folalES HAsigon, £4
2 29| wiE Fejol| met QAo o 289t g
A B4 4 QEE AFIGIT) g 7 adpdz
FEN) G FEANRAE Adsel AAZEY)
(3100LA, ENI co,)9} vl gz} Alo]ofl Rajstgon,
23 HolE 93t TR YL HZo] Asart, £ =
2ol FEe Sukute) ALY FHZE 28 1
7 2},

B oy 2R A0 A0} 24 AL Holg
BE AZE A SHE T Yl 24 A28 Ao) 22
T30 ols) SAED, ASA7|2RE A4 Ak
AYZE7)Z A FEAALR A ujd gz}
o) 3 Axps FEd) of ANRRE v 2 &

Array type Sector angle or field of view Radius of curvature Frequency (MHz) Number of elements
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Fig. 1. The block diagram of acoustic power measurement system of array probe for ultrasonic diagnostic equipment.
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Fig. 2. Determination of diameter of absorbing target with radiation beam axis from an ultrasonic array probe.
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2| a3lelgict, of23 nlo| AR AEE ) (800196, Intel
co. ) B WAl Ajol g '=|9]' AFAE S
24, A 22 W} o Z RE Y2 FYd et
o 2} AH7) (G6Y-1, Omron co )Z Aojdxt —'c-,—
A A7 dA s AT 5 =S &Y

2.2.4. Y NAH HiY =203

SHTY S 37 10 Lfehd vle] o) g2 2
717159 Aot WRE Fc), F47])7)9 Aol g 3T
E|71e) dlo|g] Aoz IEEE 488.29) WEEA bl
RS-2329) AAF Aol A EQdc), S8ute] 54
A2 Alofsl7] IRt 2R 282 ARE-Hol A v} )it
£%52 3135} National InstrumentA}e] LabVTEW
r T2 AR3he] AubE|Yink zhE &Rk ] A5}t
2 S Hall AR TR 71H-E wAe
LA 2O 7Y S Abgatoint

£ NAF| Alo| Z2oHe] FASPAL: T3 g3t ¢
o SAsHoIA: S £ 24 & 4R 9
T ERLY B 4 57471719 Alo] Aldl} 72z
S 2o} AR vpEle] = MU e B gl
Ao AR} FUE plshe FROR A4 3

3

M &

!

4

¢

W

ri,OiJ

Bl 9 AR B9 5 QT S HUYR e
A=zt 2xte] S 480 2ees 25
Aol WAL wlg dAbAEe] AAREe] e
2 Aol Ak XSGR E3 FEA 2
o) F2 A B Aol vhehlal 25} sitio] 7}

AZ7150] NS E/139T, 2R AT} 35S

S LERLEREE LR
2 9 dlols) A4k ARl g 7]
52 401 2 5 ol 359 olile] 715 G 9

A AZE

2.2.5. 54 A2E wad Wt
225 SHAAHS MY
T8 A2l AFAEL: FAFue} o i
WA 250} W8S ALgste) ok R 97t
=Qlet, olF gl AMgRE 259 Y| = PZT £3h=
AR oo, TRFT4= 717} 2,15 MH?, 4.51 MHy,

1-N

F'

8.38 MHzo|t}, &4 A|AFo] 429 224} Wilv|5
A QI7FAYS S/HAZIHA 23 SEEle



360 BEELAULR H29A He= (2010)

120

AP =414.62V,,,2
R=1
100 AP=27651V,,2
: R2=0.9995

& %0
&
E o
a
g 40

20

AP=61.528V,.2
Ri=1

®2.15MHz
A4.51 MHz
©838MHz

0 02 04 0.6

0.8

1 12 14 1.6 i8

Square of applied voltage \&}

T8 4. &9 NAdHe] MM Bt
Fig. 4. Linearity evaluation of proposed system.
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Fig. 9. The corrected acoustic power of curved array probe.
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