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ABSTRACT

December 31, 2022.

Since a linear transducer has an area of interest equal to the length of the transducer, the area of interest can
be expanded using the virtual convex function installed in the device.However, it was thought that the change in
the direction of the ultrasonic sound velocity according to the change in the visual area of interest would affect
the image quality, so this was objectively confirmed. For this study, image evaluation and SNR-CNR of the
phantom for ultrasound quality control were measured. As a result, in the phantom image evaluation, both images
were able to identify structures in functional resolution, grayscale, and dynamic range. However, it was confirmed
that the standard image was excellent in the reproducibility of the size and shape of the structure. As a result of
SNR * CNR evaluation, SNR * CNR of most trapezoidal images was low, except for structures at specific
locations. In addition, through the statistical analysis graph, it was further confirmed that the SNR and CNR for
each depth decreased as the size of the cystic structure decreased.

Through this study, it was confirmed that the use of the function has the advantage of providing a wide visual
area of interest, but it has an effect on the image quality. Therefore, when using the virtual convex function, it
is judged that the examiner should use it in an appropriate situation and conduct various studies to acquire
high-quality images and to improve the understanding and proficiency of the equipment.
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I. INTRODUCTION
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II. MATERIAL AND METHODS
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Fig. 1. Functional resolution image obtained by standard
view(a) and trapezoidal view(b).
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Fig. 2. Gray scale and dynamic range images obtained
by standard view.

(@ (b)

Fig. 3. Gray scale and dynamic range images obtained
by trapezoidal view.
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Fig. 4. Background and ROI in functional resolution of
standard view(a) and trapezoidal view(b).
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Fig. 5. Background and ROI in grayscale and dynamic
range of standard view.
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Fig. 6. Background and ROI in grayscale and dynamic
range of trapezoidal view.
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II. RESULT

1L 280 A% BES WUS ol84d 94 W
e

1.1. 7]1°5% %35 (Functional Resolution)

Table 17} o] 7|54 EalsolAe F+2E2] 3
g 54 23 F 94 EF 4 mm, 3 mm, 2 mm, 1
mm =719 3 FE=o] HlulA 1807014 Al
of #AHEE Ator W33 T) Standard FA
2 3.91 + 0.16, Trapezoidal %3 3.58 £ 0.63°.=
Standard %3/4©| Trapezoidal %3/3¥} vl 13 & uf &

HE o 2 fAste] UEtdle Ao2 FrkE ok

$A TFEES A7] SANA = Standard 3¢S
249 =+ 1.35, Trapezoidal <37 245 = 1312
Standard %4} W13 S w] Trapezoidal %§7d°] 34
TEEY A77F AA SAHEAT. Z719 AdA
o M= Standard Fde] T & fFAE] YEhd A
o8 PriEAnt

Table 1. Phantom Measurement Results of Functional
Resolution

Functional resolution

Target structure

mean =+
4 mm 3 mm 2 mm | mm SD
Shape 4 4 4 366 Pl
Standard
view Target 249
diameter 4.06  3.03 1.93  0.93 i '1 35
(mm) '
3.58
. Shape 4 3.66 4 266 0.63
Trapezoidal
view Target 2.45
diameter  3.86 3.1 1.96 0.86 4] 3
(mm) )

1.2. 3] z9} =525 2](Gray Scale and displayed
dynamic range)

sl zet w4 WHolA = Standard 37T}
Trapezoidal %37 =+ Gray Scale level -T3 ~ +T37}
A e7le] AF FEES 18070 frAHe B
aela AE & Jone Aoz WA
Atk 1 %, Standard F7FolA = -T3, -Tl, +T2,
+T39] FxEo] e Bl 4802 HFIHES]
a1, Trapezoidal Aol A = —T3, +T2 FgolA <&
a% mgow WAHAY. 98 TEEe g
goll M= Standard Y& Fd gk 388 = 0.17,
Trapezoidal AL 377 + 0178 HAFo=
Standard F¥el Tx= FHE o & FAS= A
o7 HrrE At

LY Fx2E9 7] S T3 ~ +T39] target
diameter 10 mm ¥% Fx=2 F 9 5 H
A AA A7|R A F4E AL 15 Trapezoidal
Qayel 4T3 FrEol AA AN G AA =
g = A}, Standard G732 7k 10.55 + 0.11, Tra
pezoidal G4 10.87 + 0.29] Hgko] SH AU
U}, Target diameter 10 mm 7|5 7]|Fo2 U3
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Table 2. Phantom Measurement Results of Gray Scale
and Dynamic Range

Gray Scale and displayed dynamic range

Target structure
& T3 -T2 -T1 +T1 +T2 +73 Mmean

+ SD
Shape 4 366 4 366 4 4 50
Standard - -
view arget
diameter  10.5 10.67 106 10.5 10.5 10.43 1033*
(10 mm)
3.77
Shape 4 3.66 3.66 3.66 4 3.66
Trapezoi P * 0.17
- dal Tar
. get
VW diameter  10.6 107 10.87 10.97 1093 11.17 [°87
(10 mm) )
2. 29 A=A L AP L 0|43 SNR- CNR
54 27

2.1. 7154 &35 SNR-CNR 54 2
2y A A2l g Wy o] 83 v)eH 2

59 SNR - CNR 54 2= Table 37+ 2k,

:,_l‘

Table 3. Phantom Measurement Results of Functional
Resolution

Functional resolution

Target structure mean

4mm 3mm 2mm

+ SD
lem 803 653 352 O02
SNR 344
3em 531 349 153 Mg
standard 0 5'15
tem 076 057 020 08
CNR :
0.225
3em 036 023 007 %2
lem 583 530 225 MM
SNR '
3em 447 286 187 Y
. + 1312
trapezoidal 0323
lem 046 041 008 05
CNR '
0.178
3em 031 013 o083 %75

Standard %373 412] SNR 72 1 cmol A+ 6.032 +
2.3, 3 cmOl A& 3.44 + 1.892 S 91al, Trapezoidal
G A= 1 ecmoll A= 4.464 £ 1.935, 3 cmoll A+
3.07 + 13128 AU Standard F7del A 9]
CNR < 1 cmolAE 0.515 £ 0.286, 3 cmol A&

0.225 + 0.1462 =731, Trapezoidal 370l 4
= 1 ecmoll A& 0.323 £ 0.206, 3 cmOl| A+ 0.178 +
0.123 2 SAEAT A7) FREES Hud &
u, 3 cm Z1ol9] 2 mm TZE2] Trapezoidal 34+
S A9)% YA = Standard G =7 9 =
A S H AT

22, 3| M9} EXW o] SNR-CNR =4 2
Z59% A #YE AHS ol &3 Mz &
919 SNR - CNR 574 Z¥}+= Table 49} 2T}
Standard FANAHE -T3 T-ZEA SNRO]
6.705, CNR©] 0.5530.2 7}4 =4 Jeyton, -
o] Fx%Eo] SNR 0.75, CNR& 0.02% 7} 1;%74]
LEFSET). Trapezoidal ol A= wlz7FA| 2 T3
TFZEoA SNRO| 5.88, CNR©| 0.529% 7} =7
YElRton, -T19] F-22%°] SNR 0.243, CNR 0.006
o8 7P WA vttt 4 A FxEEY
SNR + CNRS B3} 2 Z3} Standard G749 X
7F ¥laA o A S =AU

Table 4. Phantom Measurement Results of Gray Scale
and Dynamic Range

Gray scale and dynamic range

Target structure
-T3 -T2 -T1 T1 T2 T3

SNR 6.705 2423 0.75 -3.676 -1.01 -2.131

Standard
CNR 0553 0.092 0.02 0.217 0.028 0.075
SNR 588 1.948 0.243 -3.039 -0.568 -1.386
Trapezo
-idal

CNR 0529 0.076 0.006 0.175 0.015 0.056

3. 34 ¥4 49

3.1. 7154 #3ll%s Standard 37d2] SNR FEAHA]
9 T-test A4 A7}

Table 59F #o] &4t A3}, G4 T2=9] A
71el w2} (4 mm, 3 mm, 2 mm) p<0.001°]3}=Z, 1
em 73F 3 em 7Fe] SNRe| AFol 7t QIQlT). 1
o A TEE Al wE Aolrh Zb el
upe}t v A e %Th(p>0.001). A7 o e Hla
3= AVE HAOA] T-test 23, YA FREY I
717F A& 54 2 mm A F-EH SNRo] FA Ao
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2 folg wE Aozt Agte Ag sl

Table 5. Comparison of Size and Depth of Cystic

Structure in SNR of Standard Image (N=192)
1 m tm
M SD 1)
P
lem 8.03 1.65
4mm ————————— 6.73 (.000)
3em 531 1.57
X lem 653 16l 104
mm ——— p<. >, >, .
3em 349 036 © P P (.000)
lem 3.52 0.71 15.10
2mm —M8M8M8M8 .
3em 153 0.19 (.000)

*1. A7l oW &y AA, 1. 2719 2‘014 wn32E 1A
REBEE L

32. 7154 #3ls
2 T-test A4 23

Table 63} o] 44 A3, 34 7229 A
7ol W} (4 mm, 3 mm, 2 mm) p<0.001 ©]3}=, 1
cm 732 3 em 73] CNRE #fe] 7} QIQUT) &
gk 3 FERES A7) e Aolk Z; o] w
2 G thp<.001). 271 o HS MLk ARS
AAQNA T-est 23, A T2 A7|7}
=43 2 mm A AHE CNRo| EA4|7 o= 04-&
ThE 2ol 7 AJAE As gQlE A Th(p<0.001).

ol

_>4I_'4

Table 6. Comparison of Size and Depth of Cystic

Structure in CNR of Standard Image (N=192)
. T T
I I il
M SD 1)
P
Iem 0.76 0.30
dnm ——— 6.22 (.000)
3cm 0.36 0.19
lem 0.57 0.23
3mm ———————— p<.00l p<.00l p<.001 8.37 (.000)
3cm 0.23 041
Iecm 0.20 0.76
2mm ——————— 9.22 (.000)
3cm 0.75 0.14

1. 2716 we ast #2A, t1. 2719 dojo wsAg HA,
I 2 e

3.3. 7154 %35 Trapezoidal %372l SNR &4k
A 9 Ttest 44 23
Table 73} o] ®AHEA A3, G4 7229 A
71el Wk (4 mm, 3 mm, 2 mm) p<0.001 °©]3}=Z, 1
em7F} 3 em F7Fe] SNRE| zFo]7F QRTE I
gh YA FEREY A7]d mE Atelx 7} 7ol w

2} Sekthp<.001). 2718 7 7S HlEkE A}
AANA T-test 23, A FxE A7|7F A
=

43 3 mm A HHE SNRo] FAHo=
ojg ¥ pol7b yrERET] A A TH(p<0.001).

% do i

Table 7. Comparison of Size and Depth of Cystic

Structure in SNR of Trapezoidal Image (N=192)
1 T
M SD 1)
P

lem 5.83 1.15

4mm ————— 4.04 (.000)
3cm 4.47 1.51

3mm ——— p<.001 <.001 <.001 :
3om 286 027 © P P (:000)
Iem 225 0.78

2mm ——M— 2.38 (.021)
3cm 1.87 0.43

1. A71e] W& &z #A, 1. A719 2ol9 mzﬂ% A
$IIL 2019 mat gA

34. 7154 35 Trapezoidal %7 2] CNR #4h
A 2 Ttest A4 A3

Table 83} o] 44 A3}, 34 7229 A
7ol Wl (4 mm, 3 mm, 2 mm) p<0.001 ©]3}=, 1
em 73 3 em 77FS] CNRE| Afo]7b ATt &=
gt G Fx2ES A7) mE Apolx Z; 7ol w
o E5ithp<.001). A7 o HE H]ALShE ARS
AARNAM T-test 23, FA T2 A7V AS
5743 3 mm A oA RE CNRo] TAA 2= 19
b b ZFo]7F WEREETH(p<0.001).

ok Jl

Table 8. Comparison of Size and Depth of Cystic

Structure in CNR of Trapezoidal Image (N=192)
1 ' m
M SD 1)
P
4 lem 041 0.17 2.07
mm-—-—————— :
3cm 031 0.20 (.042)
3mm — X p<.001 <.001 <.001 .
3em 013 002 © P P (.000)
mm-———
3cm 0.08 0.03 (.703)
*1, A7) W& &y AA, 11, 2719 7‘01"1 nsAg A,
RENER L

IV. DISCUSSION

Ay FEbE ol 5~ 12 em] HEAZ R
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