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Sctting parameters of ultrasonic scanners influence the quality of ultrasonic images. In order to obtain optimized
images sonographers need Lo understand the offects of the selting parameters on ultrasonic images, The present study
considered typical fowr parameters including TGC (Time Gain Control), Gain, Frequency, DR (Iymamic Range). LCS
(low contrast sensitivity) was choson o quanlitatively compare the quality of the images, ln the present experinent
LCS largets of a standard ultrasonic test phantom (539, ATS. TISA) were imagoed using a clinical ultrasonic scanncr
{SA-9000 PRIME, Medison, Korea), Altering the settings in Lhe paramelers of the ultrasonic scanner, 6 TOS target
images {(+15 dB, +6 dB, +3 dB, -3 dB, —6 dB, —15 dB) Lo each setting were oblained, and their 1L.CS values were
calculaled, The results show that the mean pixel value (LCS) is the highest at the max setting in TGC, mid to max
in gain and pen mode in frequency and 40-66 dB in DR, Among all images, he image being the highest in 1S was
obtained at Lhe setting of DR 40 dB, Tt is expected that the results will be of use in setting the parameters when
ultrasonically examining masses often clinically found in cither solid lesions (similar to +18, +6, +3 dB targats) or
cystic lesions (similar to —15, -6, —3 dl} targels),

Keywords: Ullrasonography, Setting parameters, DR (Dynamic Range}, LCS {Low Contrast Sensitivity), Solid lesion,

Cystic lesion

ASK subject classification: Biological and Medical Acoustics (15,4}

HAXAE Z 31 F {michoi@cheju.ac ki)
690-756 HFSERAT MFA MFE2 66 HFUs D o3
HRBEZIP SeNER SENEIR

(TE} 064-754-3876; A1 064-702-2687)


mailto:mjchoi@cheju.ac.kr

58  E=SHEEX H27TH H2Z (2008)

LME

LA 7HHS| o Al os 7:]}“;1
sl IAA R R 7)7]= de o] g5 gl
%}*}F—’l ”'5‘3‘—.“5'% = nographerQI ) fél?f
ol W 42 4

I’}/ﬂoﬂ,ﬂ 2|&l2] ¢jake o

oa

fﬁmﬁ

-z% F e g Hosh=
‘E;C{r E% i g L v IQI AREAE AgollA, sono—
grapher—- G P o) A7)0) A iE o
o) 34 sl glofslat °]°1°F gt odlZ Eol 28
7} AG7] 2| 1GC (Time Gain Control), ©]% (Gain), 3
5= (Frequency), DR (Dynamic Range) 50| 2-a}
29 Bofl o’ Jee =) olleh AL Fasil
(2], 253 4ol AL gHA17] $la) 3l 94k
Spatial compound G4 (3114, Fikq: A4 [5] 2o 3l
F7 Y QA (Quality Assurance)o]] g QL= SHubs)
w2 Qict, v, AR &3t Ak 3ol A sono-—
grapherof|7) 4 83+ TGC ¥ DR 58 %351 7|2 44
Y 23T Aol o2 2R obAl HAHoR
AtEl Al QA Qli= Abelieolct (6). & Aol A= Y4kl
A} sonographer7}F RIASHA| Ajojdl G4k 2 W)
TGC, Gain, Frequency, DRO| 253} g4ke] doj| o3|
= Ang #Hrlsteinh 2801 Aake] Ao 2ok Al
o] AL Wrlshdl 1 3HEQl LOS (Low Contrast
Sensitivity) Wgel|lx B7lskct B AFE sono—
grapherol A 233 A} A] AHB } aeplE 5 M8t
of B HAE dA) wetet = gl sjako] - of
A2 471 R A8 HLE ATl Yghel)

0 7 Ui 3

AP - 250 GAds 7] 9 AdauRE )
t& "‘“—ﬂ-} Heh/] (SA-9000 PRIME, Medison, Korea)
¢} 5-12 MHz Linear ProbeZ AMESIECH (I3 1), W

QPN AT12] 4ol e ] B **CHX‘ o
= WrAsl] Sla) 2 280} 97k Aol et e
Aga1ich, RONH AHE 7L WHE ATS Model
53¢ (UsAjelct, 19 24 W§! ATS 5392 —.1/ =l B
2 gt W BAZL S 54
equivalent) & Yol WE (eyst), 7H= 4 (line target)
=9 22 Aalso] o] glof 2&ut Qac)A a4k

A (tissue—

T8 1. ZYUAM ARBEH =3 ZIE7| (SA-9000 PRIME,
Medison, Korea}2}l 5-12 MHz Linear Probe

Fig. 1. Ultrasonic scanner (SA-9000 PRIME, Medison,
Korea} & 5-12 MHz Linear Probe used in the
experiment.

AR Gray Scale
gﬁg < © 92 rarget Group
. Do {.f' j
R O oo .

OO0os +b®

. coe

OOOOa
- G oD e
* Vertical QO0Coas
, Grown O oo

OOOOe

. . oo
Horizontal
Group . (DO0oos

. » - . . O ooe

O0Coss -6d8

. [a RN+

OOOOO =15 di2
G oe

Anschoic Target Group

Resolution ..
Artay :

T3 2. ATS 539 CI2% =2} ME (ATS Laboratories Inc.,
Bridgeport, CT, USA)2| 7%

Fig. 2. Struclure of ATS 539 Multipurpase Phantom {ATS
Laboratories Inc., Bridgeport, CT, USA).

(9= S axial resoluiion, lateral resolution)S B 7t
o o Mg B Ao 4R ol oS 253
Gre] Ag ulitalr| 93 235 QaclA Fast g
Z2) sluiel Les Ao dist g4-E Apgshict,

23 8% 2 Aol W] HS 2ok
< TGC (Time Gain Control), ©)5 (Gain), 9 (Fre—



quency), DR (Dynamic Range)S 445190t TG
Gain Control)3= ARE-2}7} Agd3}ofi= o] )4 9]
g WriE 2ER: 715o2 3 2L A4, £
HY2 o] G4E AE 4 Aot 7). Guin o]a)A)9
W71 (brightness)Z 57HI717 0 el 47 shie)
NS 2HI= 2N Ha, 7 R G
= 7 7], DR (dynamic range)>- o) A]2) o 2%
(contrast) & ZH5R=0] AFLEN o sAlRio) 4] 24 40
FE Hd| 170747 A8t ARS8 5 ),
2 AEolA =, DRE 40, 66, 92, 118, 144, 170 d32] 65
AL FRELL. Frequoncyts Foke MELA 2 AP
Oﬂ AMEEl linear probe = 54 12 MHz7HA] 9] bandwidih
£ 72 o, 2oy AAold #HAs pen, 3-40
gon, IS res SR T 42 90 7], 2 4 2
ol wb2 242 dAbe: Q1) Sfdl) A7)l 471R) &
o] nE zdtol| tha) 9l oJARS QlaEin)
TGC, Gain, Freguency 2] 2+ wo]| sl 371 m=2of
pRe| B5blE Fgtelnl, Aol 4E v A9
= 1627 (= 3%3+3+6)7} ¥}

iC (T
o I°l|

uz.*. né

.'I'.\'

W FAF : ATS 539 230} e o) L0S eHAl (Grey
scale targel, group)= 7|8} 0L 2 (5 mm $138

1258 7hA o, s 2 0) WZ 5 (Contrast Ratio)7} +15
dB#} —15 dB Afololl A Wak: 67H4] (+15 dB, +6 dB,
+3 dB, -3 dB, -6 dB, -15 dB) 2 A= o] git} (212
2). 253 QA V) o). WEE 22w o) g3k
BURE Fol7) S8l A 0890 A2 2 (coupling
gel)S SE8) HEEr, 220 Qfx|o Wi &7HE A
3}7] 33l AREE A% TR Y (linear probe)i= 2 2Z%
o] g3l LASIYTE ZHLCS Bl (+15 dB, +6 dB, +3
dB, -3 dB, -6 dB, -15 dR)o}| W&, 4742 4R Wil
TGC (H=, F7h ), Gain (X4, 53V, ), Fre-
quency (pen, res, gen), DR (40, 66, 92, 118, 144, 170
dB)2] = z35lol 162709 YAkS A} TSt oA

£ 947) $18l 2EHA (focul zone)}> Q9] M58 &

piy

AZ SHL 2L 2HE 630 Qo) BE F 85 em 9]

(depth)oﬂ ’H o'}‘o =) 1]'9_- }(ﬂ L’]f'

o] & 7} : WY LS e}Ao] uft g3} gatke)
A Gk el gt 2% (Contrast Ratio,
CRIE Akl H7tslgict o /jA 2% CRE uj 49|
BZ 2k (Xvyol) hFt e dAake] A gk () o) iz
gojgict =gt AellAl b AYsh) Yl 108

flo of

J:(__!

ZJut 9| 4 sl2i0E7) BY2) 2ol DXIE H 59

& AAS FAlSof s 2 32 AalA
1 257 G/l dish ele] BAs 24
SHe S AR ok AMEAE ebl el Ay
A2} GFE QRS BT X AehH, o)F FHsH:
7hslol Al BS) AR (R)0] Akl CRE Xt
&} XbE sk Bl el ol Aol vitl, dlE S0
Gibson et al |11 Xt-& T} BEA R 70% RHA-S 712
L ol mlaiso] Ht 4FO52 ¥hi EPA 4o A eRAl
7o) 1s0el] Fshs o] % Aol 115K 9
QS| Hatatom Yofstel CRS ARksE LSO A
A]% SRECH (LY 4a), Kung et al [6]2 Xt ]2l
of 0] 7H4t 2] W) $JA5He HAGe) B
+ Xpl= - whol Bl vhg el 13075 /Al
o} Xug 73t uf A ehAl W730) 0wl 7h
o] 14z} Folet 3t (ring) U)ol 9JX/sh= A0 A
Frog Aofsrgut (19 4b). & dRolli) s gk A
Al CRO) 355 HAR} 2 Kang et al 16]9] S AHE
slo] CR: APISHT 012 10S8) Aike 4ok}, 2 2

&

ORIz
i,\.oh

e &
2

T3 3. MEXOLLCS EPA (+15 dB) 23T Yat ERIC) ¥¥
HAS FoI517) Slel R 718 Rizle] Y= g n)
QA2 XIHSIH AAE Y2 Sl 60| M| T ERY
of 812 Rol HAkElCk
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