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- Evaluation and Comparison of Signal to Noise Ratio According to
Histogram Equalization of Heart Shadow on Chest Image -

U?L%?:l_é_“:Hl:g_?l;_] o{Alo|5tn |_.2)ol_|;.|||:|.|§+jl_)\-|%u_hlud% o A|-9_|é|-p_|_.3)t| MEBSICHstn HiARM 1}

5
IAITCHSE T AR T

717] 2], o] 1—_;2) 7‘“]3?1] ]3) . 2 2]3 4),71_331/“.4),7]%)\4),,:, ARk

— 3=z

2 oo Rl AR 29 #9Y(Region of Interest; RODE| Al&tha-2H|(Signal to Noise
Ratio; SNR)Z- Post processingolx]2] o]#etolAlo]Ad 7Ho g =7 Wyttt AP dighy o 54

AFE AR 31} 8790}, SRS Image] T2 IS ARSI 3R] JAFAREEE B, %‘~r =R
o] SNRETZ, 95% AZFIE gk, SNRET=Alo] 3k 58 FA3Irh. ofufl SPSS Statistics2l FAIZZ IO T

ANOVA HXS&

3o, 95%(p € 0.05) frefet Aoz st P F4147] SNR2 Original chest

image, On'ginal chest image heart shadow, Equalization chest image, Equalization chest image heart shadow<=

o2 B 7k UEthp (0.00D), BEHOE, B ool FRode] B A 4
soow 289 4 g Aow Almer

SR EESL

A 2gel ARkl

o8 B §H, sl2Ead Hds), Aok, ol detolAleld

Ao R AR TS Qe X4 HEY] §aE
%E Aps 1Aste] XA 4 HRIE HAE = Wglsh= 7]

52 74T QAbEl XA Pixel valued] AL 4
(Image receptor) 2 S4E XA} S| AE I oE5})
Al = o= QA LE] ZA|of] ThEE Wk TE A 0w of
ZeH1l, e gxE =z gide] wdof ohigh BAbd
FoolAe] omPFE7he FAHer WHstaL glow,
o]of w}Z= Computed radiography (CR) &J&4H] 48
o wheb AR w2 9 5o welE YAl Wt
o) o121 UTH2,3). ek )Y SlR AN AHE AL

_\9

r

e WSk TelA A ot
EPDI 1% 5] AL Setole o] A o
4 Qty, agEg dutAel ul2tu|E(Image processing
parameter) = T2 A4 Aglo] QAR XAlake] cholut
9] F]Q1%|(Dynamic range: ZAH )= FZFo] Eof o] &
Slojgich 3 4 QleHll, olsh 2e Tix|egAA L)
AP BA W QA stetele S welehA o o 9
olof gtk A7t} Teln sfefolele] Sl ofgt
FEA ol HlE WE=2 ool A
CR A|2Hl9] image plate (IP)of|A] &
& AT Bl QoA AA ArsARAY, FukeA]
2], ojdelolAlold T3 [,

E91 XA A

This study was supported by a grant (2017) from the department of Radiological Technology, The Shingu University,
Corresponding author: Jung—Whan Min, Dept, of Radiological Technology, The Shingu University, 377 Gwangmyeong—ro, Seongnam,
Korea, 13174 / Tel: +82-31-740-1361/ E-mail: pmpmpm®@daum,net

Received 10 May 2017; Revised 4, 18 June 2017; Accepted 23 June 2017

w7 EFE 20179 A404A A2E 197



Y 71&ST8E Vol 40, No, 2, 2017

Hol5¢l QS =957 Slsl DAl A TA ol
o, Fuppae] 9 oojdefolAlold A= B F9l H F
FA] AR 7| ol et 285 RrEAQl 94
2] SAEAL & 4= Qlok, whebA oA e, A
BAEQ FukeAEs QY s S4e 2498t
= Aol Qg FFH A FrESS T U AldlstEA]
= FoflsHA defi7] 917t G golek, Z1ejar o] Eeto]
Aol S FaliA AdstHAE A A vk &
< e Ee s AR ARt aRER AEA
A7 9 QL PR APl Tk e
1 o]HetojAo] o] SJaiA o 4= Q=
UHHAQl XA §5- PA FolMls & o AT 5= 24
of thzt Xé%kzi‘l %‘7}7P o] Fojxof ghrfal Yz it
+ Raw data§ ARSSHA] gFgkom,
Digital imaging communication of medicine (DICOM)
oS o]-GafA AAR] SFolll4] thet A=AIQ B2t
o A7kl sl Azbsl 2= shelc. g E el
71831 o] FetolAloldof| osiA & O‘% UubAQl XA
Gl T PA FolM= A AT F9e 479 A
& AF FYolA] ST AR ‘:'Oﬂ H-&3HAl =
FHAECH5], P. Shanmugavadivu 5
(612 S12E 18 olgato] vl el € FL oy
2 9jgk AU WS Sich, olef 2o Wt gl of
olE At W FRBGeIA] BRI Mg
SH JeSIO) Het e RESAER S A
o] RS, AzAo R o] $AE AT 4 @
Ch A7k T wjeiA] olgt e 9ol HRH FE
= wuRsks gjele] o) sk EEsH] 1A ol
SlolAlold HelE HEeke Ao| Hri AZE @t 1
ez olgeolAol Al AVgAR o] 22lHd
DOM Skt ofgl WeAo] GIAE aobns|z st
[6-10). o2 H7H2 o] QoA B Ao AL T
Aol BB A ARl Thet T4 (Region of
Interest; ROI)&] A& 1’4-] Z-2-1](Signal to Noise Ratio;
SNR)E Zsjo] Wl Brleleln, wa Bte) A4S
shiels] 918 BAH $AS Foiol AEaAc

o 2

it

AL AAE B Tl QA AT AN sTol

S IR 54(62.06%) 7, 1A 33(37.93%) ol A

= 70t} 60EH7]— 31(35.6%) 1} 28(32.2%) P = 7}
AL 63,.33+11, 48| THTable 1),

OZio&”u\tlﬂﬂ?ﬂ

l—J‘j__u(:)]

Table 1 Socio-demographical variables

N % MESD

s M 54 62.06

\% 33 37.93

30s 1 1.1

40s 6 6.9

50s 10 11.5
Age 60s 28 322 63.33+11.48

70s 31 35.6

80s 10 11.5

90s 1 1.1
Total 87 100.0
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Figure 1 Original Chest Image
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Figure 2 COriginal Chest Image Fgure 3 Equalization Chest
Heart Shadow Image

Figure 4 Equalization Chest
Image Heart Shadow

Figure 5 Backgrounding
Noise SD of ROl of image

SNRS =AE pixel valuegle
SD9] Pixel value @& Lpro] ARISIAIEH6, 7] (Egs.1).

Backgrounding Noise

LesionST
SNE = Backgrounding Noise SD Hgs.1

Eal ZAo] Al oJaro] Wrle] 2a3l @ Ao]7] o
g ° 31 Q)=o) AHojof st}
}gpo mo) gjo] W HES wFe)s] uf

o 4%@;— Aokl 274 BEGS Tk A8,

A2 A8 HHe EAZE 78 SPSS Statistics21S AR

317] 9Jste] ANOVARAS 8191, whida EA480
E 48] 98l AR 2A4S AAske

BTA
2 Ot Aol S
o

(1]
-IH
%)
z
s
12
fTU
T

|

ANOVA 2423, FFIY S7'2 SNRe| Ht
(Table 2)¢} 2t} T4 F57E SNREFO HoS

3P, Original chest image, Original chest image heart

H| =

| S
H| I

shadow, Equalization chest image, Equalization chest
image heart shadow & =4 Yeldct,

2. SFSSE SNRQ 95% Alg[22tH|W

i 7k 2polg ARt
AL Akl wet dFe ‘#—% T Aok LA Ho g
o s s WHE W 95% ARk Bkt
(Table 3), (Figure 5). 95% AlZ]FL7tol|l A sFekzka} Aekgk
o AA ZARITHE AL Bagte] Holr EatalA ot
= ofmlolm, 2 ol EAfl) Skt AL v
Aol 7 F3SIEHE olulolet, SNR 95% Azl 7HE A
HE, SNRER B oA 431 Fato] ZASHA| o

20l

P TFERE Zol = AFS oty el TFE
Ay Angrel BEAolS Ml Table 45} 27, 57
Ao g FOIgH(p( .001) P2 =2 2|9 SNRZ 7Hxl
JAHStandard image)S 7]EC 2 AT HH

chest image+ Original chest image heart shadow,

H . Original

Equalization chest image, Equalization chest image
heart shadow HAYRET} =31, Original chest image

(]

=]
9519} S o)A SNRO] BT} 95% AR T7HS H] heart shadow A2 FEqualization chest image,
Table 2 SNR according to chest images (A\=87)
Sequence(Mean+SD)
Original Original Chest image Equalization Equalization Chest image F P
Chest image Heart Shadow Chest image Heart Shadow
SNR 179.34 £ 95.79 135.23 £ 46.08 78.32 £ 22,38 52.61% 19.13 195.45 .000

p( 001
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Table 3 95% confidence according to SNR of chest images (A\=87)
95% Confidence Interval
N Image
Min, Max
Original Chest Image 168.10 190.60
Original Chest Image Heart Shadow 125.41 145,06
SNR 87
Equalization Chest Image 73.55 83.09
Equalization Chest Image Heart Shadow 48.53 56.69
Table 4 Difference in a mean of SNR according to chest images (A\=87)
Mean Standard 95% Confidence Interval
Standard Image (| Image (J ) "
g () ge () difference(l-J) error Min, Max
Original Chest I .
Higial Lacst Tage 411 7.51 000 24,12 64.10
Heart Shadow
Equalization Chest .
Original Chest Image duatization Hhes 101,03 6.15 000 84.58 117.47
Image
Equalization Chest .
duatization hes 126,74 6.02 000 110,62 142,86
Image Heart Shadow
Original Chest Image 44,11 7.51 .000 -04,10 24,12
Original Chest T Heart  Equalization Chest .
riginal Chest Image Hea qualization Ches 56.91 5.4 000 4224 7159
Shadow Image
Equalization Chest .
82.62 000 68.31 6
SNR Image Heart Shadow ’ >3 ’ 3 90.93
Original Chest Image -101,03' 6.15 000 -117.47 -84.58
Original Chest I .
Equalization Chest Image riginat LAcst Jage -56.91 5.49 .000 -71.59 -42.24
Heart Shadow
Bqualization Chest 25.71 3.16 000 17.31 34.11
Image Heart Shadow ) ’ : : )
Original Chest Tmage -126.74 6.02 .000 -142.86 -110.62
Equalization Chest Image  Original Chest Image .
-82.62 000 -96 -68.31
Heart Shadow Heart Shadow ) >3 ) 90.93 3
Equalization Chest _
-25.71 3.16 .000 -34.11 -17.31
Image
p< 001, Dunnett T3
200,009
150,00
14 %
Z
"
G 10000
2
B =
-
50,001 =
00

T
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T T T
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Figure 6 Comparison of 95% confidence according to SNR of chest images
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*Abstract

Evaluation and Comparison of Signal to Noise Ratio According to
Histogram Equalization of Heart Shadow on Chest Image

Ki-Won Kim"-Eul-Kyu Lee®-Hoi-Woun Jeong?-Jin-Hyun Son®-Byung-Sam Kang®
Hyun-Soo Kim*-Jung-Whan Min®

U Department of Radiology, Kyung Hee University Hospital at Gang—dong
? Department of Radiology, Inje Paik University Hospital at Jeo—dong
Y Department of Radiological Technology, The Baekseok Culture University
Y Department of Radiological Technology, The Shingu University

The purpose of this study was to measure signal to noise ratio (SNR) according to change of equal-
ization from region of interest (ROI) of heart shadow in chest image, We examined images of chest im-
age of 87 patients in a University-affiliated hospital, Seoul, Korea, Chest images of each patient were cal-
culated by using Image]. We have analysis socio-demographical variables, SNR according to images, 95%
confidence according to SNR of difference in a mean of SNR. Differences of SNR among change of equal-
ization were tested by SPSS Statistics21 ANOVA test for there was statistical significance 95%(p { 0.05). In
SNR results, with the quality of distributions in the order of original chest image, original chest image
heart shadow and equalization chest image, equalization chest image heart shadow(p (0.001). In con-
clusion, this study would be that quantitative evaluation of heart shadow on chest image can be used as
an adjunct to the histogram equalization chest image.

Key Words : Chest image, Histogram equalization, Signal to noise ratio, Equalization
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