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ABSTRACT

The purpose of this study was to comparison of measure signal to noise ratio (SNR) according to change of
kernel size from region of interest (ROI) of heart shadow in chest image. We examined images of chest image
of 100 patients in a University-affiliated hospital, Seoul, Korea. Chest images of each patient were calculated 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 equalization 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 kernel size 9*9 image, kernel size 7*7 image and original chest image,
kernel size 3*3 image (p<0.001). In conclusion, this study would be that quantitative evaluation of heart shadow
on chest image can be used as an adjunct to the kernel size chest image.
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I. MATERIAL AND METHODS
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Table 1. Socio-demographical variables

N %) M + SD
M 38 (33)
Sex W 62 (62)
20s 3 3)
30s 8 ®)
40s 33 (33)
Age 50s 33 (33) 47 £ 11.14
60s 19 (19)
70s 3 3)
80s 1 1)
Total 100 (100)

2. 94 EAH

SAYHS 5% chest image DICOM IS
ImageJ(Wayne Rasband National Institutes of Health, USA)
X278 ARE3IO] original chest image?] 41754
(heart shadow) 5-30] Fig. 13} 7+o] 200x200mr ROIZ A
&) 0]'01 =74t intensity kernel size 3*3 image®] 4753

HEo| Fig, 29} 7+o] 200x200mr ROIE A4alith =74

St intensity kernel size 7*7 image2] 4172 -l Fig.
33} o] 200x200mt ROIE 735l =743 intensity
kernel size 9*0 image2] A F-iol Fig. 49} o]
200x200mm ROIE A27g5to] 543 intensity 3k-& =745131
th @7l s i) 43ke] Witk A5t
o] FHAE(Background NoiseSD) 574351 Fig. 59}
o] Fataks Tsislth

Egs.1 21 SNR2 =744 intensity#t-5 Back grounding
NoiseSD¢] Bit Depth© & o] AXkelaich

Intensity

SNR = Background Noise SD )

Fig. 1. Original chest image.

Fig. 3. Kernel size 7*7 image.
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FAZ 273 SPSS Statistics21S- A}
Bato] FH-G/del wE SNReke] Hat v} 95% Al=|-1F
< Hash] flste] 42 (Analysis of Variance
ANOVA)IAS 315, F-9 8= AR 9
BREPE

o
=
o} Dunnett T3

Hop 2 ks 739 A8 g lom, Aike] A
S skt frelghEe] 00002 0.05K T AA sk
t}. Intensity%t@} Backgrounding NoiseSD#L AFF-H-A1L-
Scheffe AF§-241S ©]-8330Th

. RESULT

1. #59°4H SNRY H#H|

ANOVA #4723 F57¥ SNRO| Hu Hlals
Table 29} Pt} FH-FFTFE SNR#kS] HH&
Hl L3}, kernel size 9*9 image, kernel size 7*7
image, original chest image, kernel size 3*3 image

o= FA dEEgt

Table 2. SNR according to chest images

(N=100, p < .001)

Sequence(Mean+SD)
Original Kernel Kernel Kernel F P
Chest size 3*3 size 7*7 size 9%9
Image Image Image Image
394.16 £+ 34338 + 426.64 + 552.50 +

SNR - "10720 9875 11776 14721 >>88 000
2. FH94E SNRY 95% A ] F7h)

SNRS B#groR FRIY TR 2ho Aol
ERgE e B me 93 we £ 9
t}. Table 3, Fig. 6914 H5o] A3 nju s 9|3l
HAE HWE 95% AEFE HlaEglth. SNR

95% AlZ|7-7Fs AT ETH, SNRALS original chest
image®} kernel size 7*7 image °| ATt HZ FH]

EA skl

600.00-]

550,00 {

500.00-]

450,00 ]Z
400,00 {

350.00+] l

300.00-]

95% CI SNR

T T T T
Originall Chest mage  kernel size 3'3lmage  kernel size 7°7 Image  kernel size 9°9 Image.

Fig. 6. Comparison of 95% confidence according to
SNR of image.
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Table 5. Intensity & Backgrounding NoiseSD according to image

o . . - - -
Table 3. 95% confidence according to SNR of 1mag;I 00 3. 5 9gAH SNR HF =)o)
TR FFEE o] e 1S Yol $9
95% Confidence Interval wre ]_O] A ]— ] H H
N Image W AEEA Zsle] FitjolS B Table 49} 1211, B4
Min. Max
0% §olFp < 005) imge £ 29 SNRE 71
Original Chest Image 372.89 415.43 ]'(p E') ] 4?’4 H
standard = 7= Helsl X, original chest
Kemel size 3*3 Image  323.79 362.98 gl mage) s 7 e gmal
SNR 100 image+= kemel size 3*3 image ®T} 3531, kemel size 7*7
Kernel size 7*7 Image 403.27 450.00
image = kemel size 3*3 image MU} =37, kemel size 9*9
Kernel size 9*9 Image 523.29 581.71 . .
image = kemel size 7*7 image®} original chest image<}t
kemel size 3*3 image XU} =L}
Table 4. Difference in a mean of SNR
Target Mean Standard P 95% Confience Interval
Standard Image (I) Image (J) difference(I-J) error Min. Max.
Kernel size 3*3 Image 50.78* 14.57 .004 12.05 89.50
Original Chest Image  Kernel size 7*7 Image -32.47 15.92 229 -74.78 9.83
Kernel size 9*9 Image -158.33* 18.21 .000 -206.75 -109.91
Original Chest Image -50.78* 14.57 .004 -89.50 -12.05
Kernel size 3*3 Image Kernel size 7*7 Image -83.25* 15.36 .000 -124.09 -42.41
SNR Kernel size 9*9 Image -209.11* 17.72 .000 -256.27 -161.96
Original Chest Image 32.47 15.92 229 -9.83 74.78
Kernel size 7*7 Image Kernel size 3*3 Image 83.25* 15.36 .000 42.41 124.09
Kernel size 9*9 Image -125.86* 18.85 .000 -175.96 -75.75
Original Chest Image 158.33* 18.21 .000 109.91 206.75
Kernel size 9*9 Image Kernel size 3*3 Image 209.11%* 17.72 .000 161.96 256.27
Kernel size 7*7 Image 125.86* 18.85 .000 75.75 175.96
p < .05, Dunnett T3
4. F5-97H intensity & Backgrounding NoiseSD ¥ x}¢]

Sequence(Mean+SD) F P
. Kernel size 3*3 Kernel size 7*7 Kernel size 9*9
Original Chest Image Image Image Image .00 1.000
Intensity 1338.02 + 147.73 1338.05 + 147.73 1338.10 + 147.75 1338.11 + 147.75
: 65.64 .000
Backgrounding 3.56 + 0.73 412 + 0.88 332 + 076 2.59 + 0.73
NoiseSD
Table 6. 95% confidence according to intensity & Backgrounding NoiseSD of image (N=100)
N [mage 95% Confidence Interval
& Min. Max
Original Chest Image 1308.71 1367.33
Intensit 100 Kernel size 3*3 Image 1308.74 1367.36
Y Kernel size 7*7 Image 1308.78 1367.42
Kernel size 9*9 Image 1308.79 1367.43
Original Chest Image 342 3.71
Back 100 Kernel size 3*3 Image 3.95 4.30
grounding NoiseSD Kernel size 7*7 Image 3.16 3.47
Kernel size 9*9 Image 2.44 2.74
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1360.00 l
4.00

1340.00-

95% CIBD
95% CI SD

132000
250

Fig. 7. Comparison of 95% confidence according to Fig. 8. Comparison of 95% confidence according to
intensity of image Backgrounding NoiseSD of image
Table7. Difference in a mean of Backgrounding NoiseSD (N=100)
Standard Image (I) Target Image (J) diffel;/éiig(l-J) Stz;lr%?rd 95"/;Ai(1310nﬁdence I\I/ln::rval
Kernel size 3*3 Image -.55% 11 .000 -.86 =24
Original Chest Image Kernel size 7*7 Image 24 11 178 -.06 .55
Kernel size 9*9 Image 97* 11 .000 .66 1.28
Original Chest Image S5% 11 .000 24 .86
Kernel size 3*3 Image Kernel size 7*7 Image .80%* 11 .000 49 L.11
Back Kernel size 9*9 Image 1.52% 1 .000 1.21 1.84
%%?;gsn]ljg Original Chest Image -.24 11 178 -.55 .06
Kernel size 7*7 Image Kernel size 3*3 Image -.80* 1 .000 -1.11 -.49
Kernel size 9*9 Image J12%* 11 .000 41 1.03
Original Chest Image -.97* 11 .000 -1.28 -.66
Kernel size 9*9 Image Kernel size 3*3 Image -1.52% 11 .000 -1.84 -1.21
Kernel size 7*7 Image -72% 1 .000 -1.03 -41
p < .001, Scheffe
Table 8. Difference in a mean of intensity (N=100)
sundard im0 T
Kernel size 3*3 Image -.02 20.89 1.000 -58.69 58.63
Original Chest Image Kernel size 7*7 Image -.08 20.89 1.000 -58.74 58.57
Kernel size 9*9 Image -.09 20.89 1.000 -58.75 58.56
Original Chest Image .02 20.89 1.000 -58.63 58.69
Kernel size 3*3 Image Kernel size 7*7 Image -.05 20.89 1.000 -58.71 58.60
Intensity Kernel size 9*9 Image -.06 20.89 1.000 -58.72 58.59
Original Chest Image .08 20.89 1.000 -58.57 58.74
Kernel size 7*7 Image Kernel size 3*3 Image .05 20.89 1.000 -58.60 58.71
Kernel size 9*9 Image -.01 20.89 1.000 -58.67 58.65
Original Chest Image .09 20.89 1.000 -58.56 58.75
Kernel size 9*9 Image Kernel size 3*3 Image .06 20.89 1.000 -58.59 58.72
Kernel size 7*7 Image .01 20.89 1.000 -58.65 58.67

p < .05, Scheffe
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Iv. DISCUSSION

AT E FFGGAA AFAREISE 29
S 7P 5dy] JE 99 shuE AxA
24 FaFAYs oAy 7 dAFAEE V2R
2 3t Aol T8dS Fa Adsielon, AgA
ol #Aste] WARAATE HA s Hoj @S
2] DICOM Y& o]&ste] #Ad =7 W3}
wpebA] gFA o ® Wrhel7] 2 a3t ANOVA &
A8 & o1, 95%(p<0.05)91 4 213 Ao=

stadrh. A A Aol SNRS kernel size
9*9 image, kernel size 7*7 image, original chest
image, kernel size 3*3 imagesr 2.2 ¥ #S YE}

Wthp< 0.001).

Min, J. W.,50] 173 a15upe} A =upe] bl
H wol=2E2 e FERA sk W= A
dof whebd debd S vkl skl A4 &
Mol gestol e ouE Wxsta gk ®=
g FHIYES Fdstste] FEHA s WU
o= oj=d gt AW S o= A AA
sholtka o = qlem, Adel Av]d mEAe
gdebd g ol Alal JUbE sklvhed S 9
o5 & 4 vl 18] P. Shanmugavadivu. 5 ©]
ATRE GE FAelAM HE sEE e 2
Aol wlalA © 5B FE W shal W
s e AdAA Y8 e U5y A
SHA 7 Ag-A e} v zEk A o]z Wigk i
= ol¥A o JEFHoR Fds= S At
STHE Kim, K. W, o] 73 SNRO| J&4 &

U2ZA] Intensity”} = Aol A= SNR#E 2 2ol A
intensity 4t} Back grounding NoiseSD#t & U %2
F S m = AAS Hotslr] 98 intensitySh
Backgrounding NoiseSD#t= 717} A4S 313l

=d 9oE & 4 Atk Table 5, Fig. 7914
intensity gt SAIA o ® FostA] GO, iF
A AR AL v Mgk 2Fo]lE R.GlAL, original
chest image, kernel size 3*3 image, kernel size 7*7
image, kernel size 9*9 image® 255 AXA|= A
S HYk 18]3l Table 5, Fig.  8°lA
Backgrounding NoiseSD#k S A A o2 9] 3,

kernel size 3*3 image, original chest image, kernel
size 7*7 image, kernel size 9*9 image <A1 2 Zo}A
o 9 AAaS F3 SNRatoll JdS AA-A o
"] x]+= 1A= Backg rounding NoiseSD#ko] 2F
15 SRl & = Ak g 2 A4 T}
Fo A xR AZbshe Fatol & 7HA7F

o ROIC] W $]olt}. intensity 4k} Backgrounding
Noise SD #t 78l A& ROIS] W91 200%200
mi 3F=dl, Kim, K. W., 5°] 78 &A=
ROI®| o= AlFstHA e Hjgt sdatA of=
AL T it kA 2 =fel A= Fig. 1-5
o} B A3 X Hol 100x100mr ©] ROIS] W& =4
3} intensity#t¥} Backgrounding NoiseSD#; 74 W
Moz SAEAS 3 A7, SNR#Y} Backgrounding
NoiseSD#kOl Al SAIH o2 {284 252 original
chest image#k ¥} kernel size 7*7 image#k2] 7]
7b apA QAL Hetgke]l A7]E SNRS 200x200m
o] ROIC] W= =743k gho]l L, intensity gk}
Backgrounding NoiseSD#kol| A1 &= 100x100mr ] ROI
o Wel® FA3 gho] ZArh ol ROIY AA A
AR B Apojzof whebA detd F des g

Ak g, EAAe folde AFae A

> Mo

30 o rfr oot
2

o

=0 BARAAL @Y QbelA o] oz gt FA
DICOM Y& o]&sto] dAvate A

i yeko] Ht

BAoR 2 Avs Skl A 7]
of W SNR 54& AFHow vofstaux
- AR 40t ek soth 7 7HE wokan, e
A7t 62% % BT AT A8 Ad A7 F
of wel FAASE ok SNR#kO] H A gke
AL A3} Table 6, 7914 kernel size 9*9 image
7} kernel size 7*7 image, original chest image, kernel
size 3*3 image (p < 0.001)EU} FAIL, kernel size
image 7*7°] kernel size 3*3 image (p < 0.001)}.T}
Z1t}. Table 89l 4] original chest image”} kernel size
3*3 image (p < 0.05) BT} Zth AFSEAl o] Ayt
kernel 7] & ol w} SNRgte] BAA 22 #9]

=10 PN
g 4+ Al

@ i g
o

8 9 o

449



Evaluation and Comparison of Signal to Noise Ratio According to Change of Kernel size of Heart Shadow on Chest Image

V. CONCLUSIONS
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