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Quantitative assessment of Endorectal Ultrasonography

by using GLCM Algorithm
Da-Jung Nho - Min-Ji Kang - Yoo-Kyeong Kim - Ah-Reum Seo - In-Ho Lee
Hee-Seong Jeong - Jin-Yeong Jo - Seong-Jin Ko
Dept of Radiological Science, College of Health Sciences, Catholic University of Pusan

E-mail : ekwjd3503@naver.com

Avlge] BFA A2 A7stE gl o&) oF @ A doo] FT JE FAE,
53] Agete dA Wadel 50%8 AXsm AUtk 27] AL ¢ wHOoR BEHE Fiol
gomz 2guz 24 Yre ux god A% vgo odse 9FE WIVE Ak 1y
2gv Avg sdats Aol Wrld m s SAow T P A9} 3y WE
Hoh A3ek fddo] dasith IHER B Ao AAYT wF I dd AFE e
£ o] &3t AHHFHQA E£AS AT GLCMS A &3t A4 20589 =, AR 4 2058 E

EX99G0x50 gAa)or MHAslu, 2+ F7dolA] Autocorrelation, Max probability, Sum average,
Sum variance 47}A stepHElE Hlwste] #435IH T A& o2 Autocorrelation, Max probability,
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ABSTRACT

Bowel and rectal diseases are on the increase by irregular life and westernized eating habits of modern
people, especially rectal cancer, which accounts for 50% of the entire colon cancer. For the initial rectal
cancer, because there is no portion projecting on the surface, if not see inside the tissue with ultrasound, you
make an errors that misdiagnosis as rectal abscess. However there is a need for more accurate diagnosis,
because it is sometimes difficult to distinguish abscess from rectal cancer depending on staging, in spite of the
ultrasonic diagnosis. Therefore, this study was performed quantitative analysis by using a computer algorithm
for rectal cancer and abscess image. Each of 20 cases about normal, abscess and cancer by setting analysis
region (50x50 pixels) applies to GLCM algorithm and Autocorrelation, Max probability, Sum average, Sum
variance in each image were analyzed by comparing the 4 single parameter. Consequently, The high lesion
detection efficiency was presented 100% by the 3 parameter of Autocorrelation, Max probability, Sum variance
and the parameter of Sum average presents 95% in cancer, more than 90% in abscess. Those parameters are
valuable in distinction standard about normal, cancer and abscess in rectum. It is sufficient availability as a
computer assisted diagnosis system depended on clinical using.
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MATLAB 2012a(Math Words Inc, USA) 9

Autocorrelation(autoc), Max  probability(maxp),

Sum variance(sosvh), Sum average(savgh) ¢l
&5 AEsEd $-u#n8]  Flex Focus
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At GLCM €aglE< olg3tyq AxE 4=
o]—‘}iE}[g],

S|2~E 1% ¥ &3k(Histogram equalization) =
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(b)Equalization ~ (c)Range filter
1% 1. Normal image

(a)Or1g1nal

(b)Equalization
1% 2. Abscess image

(a)Original (0Range filter
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(c)Range filter
719 3. Cancer image

(a)Original
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3 1. Parameters of GLCM algorithm

Parameter Equation
dao g izl )
correlation i ap;
Max — Maz(P)
probability a
Sum 2V, —1)
_ . 2 .
variance Z;) (i = savgh )°p, 1, (i)
Sum 262
= P .
average Z:Zo ety
Autocorrelatione GLCM JE Q49 FAIR =
A 9 ado]l ¥4 dadA wkEstal, Max
29 A 5

probabilityx= =& = GLCM "lEY
E-5 Yelith Sum variance:= J¥ 3o B
A3 vFAEE YERNW, Sum averages
GLCM #H ¢34, =3 ¢ Tdgo] #de B3+
9] golth

m. Az}
1. Autocorrelation

¥ 2. Autocorrelation [Unit : pixell

normal abscess cancer
max 20.715 3.569 8.813
min 9.250 1.052 3.637
13.610 1.720 5.886
m+to
+3.284 +0.805 +1.696

max : HZk, min : A7
mto : HA+EFHA

3 2% Autocorrelation ¥ielES 83 A4
A, ALY, d=AIE A,
&, WL EFAA e HERd Eolth

X2 9% Autocorrelation X = HThEk

20.715, H43k 9.2502 vhebgtal, otz g Abel
Autocorrelation X&= Hthgk 8.813, HAFk
3.637= e o TFEA I
Autocorrelation x& Huzk 3.569, FH&Zk
1.052% YEbstt

2
Axg, YELEEFUA G Uehd 2ol
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Autocorrelation [Unit : pikel]
=T RS- ]

normal abscess cancer

HH

1% 4. Autocorrelation pixel values of 3 case

2. Max probability

¥ 3¢ Max probability ¢18&S &3 A
FERAGY, FERAFY, ALY A
W, A2z, FFEEFAUA S YERE Eo
o}

¥ 3. Max probability [Unit : pixell

normal abscess cancer
max 20.690 3.627 8.927
min 9.428 1.028 3.720
13.767 1.742 5.965
m+o
+3.295 +0.834 +1.709
max : HZk, min : HA27
mto : HA+EFHA

AAzZ g Aol Max probability X Huig:
20.960, FHAzk 9.4282 UEehgta, GEA G
Max probability X& Hulgh 8.927, HAgk
3.720=2 UEG o™ TR G Max
probability 4=x]+= Hl#k 3.627, 23k 1.028%
YERS T

13 5% Max probability €1 8]&S &3 A
FEAQE, FERAGY, d2AGLY AdF,
Haph, BHEEFHA FS UERA 28zl
o}.
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¥ 5. Sum average [Unit : pixel]

Max probability [Unit : pikel]

normal abscess cancer

g

1% 5. Max probability pixel values of 3 case

3. Sum variance

¥ 4+ Sum variance ¢ ES H L9 Y=
G, FERAFY, d=AFTY Ak, A
& W EEUA e ek Folth

i)

Vs

¥ 4. Sum variance [Unit : pixell

normal abscess cancer
max 9014 3.623 5.820
min 6.003 2.043 3.715
7.241 2.499 4716
mto
+0.860 +0.532 +0.695
max : HFk, min : A&,
mto : BE+EFHA

AxzA G2l Sum variance X = HUE:
9.014 , HAZ 6.0032 Yelga, dxFIA49
Sum variance X & HUl4k5.820 , HAF
3.71572  JEytow T2 G Sum
variance FX= HWF 3.623, HAaF 2.043=
VEFSETE

13 62 Sum variance ¥¢1g]&S A L3 AN
ZA G4, FERAGY, AL Hug,
HAigh, HFEEFAR S Yepd g zol
=3

= e L ¥, - T B - - B =)
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SumVariance [Unit : pixel]

normal abscess cancer

HH

719 6. Sum variance pixel values of 3 case

4. Sum average
¥ 5+ Sum average ¥ glES HE3 AN=x

normal abscess cancer
max 53.678 6.910 19.706
min 20.830 3.086 6.891
33.565 3.882 13.200
m*o

+9.629 +1.219 +4.423

max : L, min : HAF

mto : BIF+EFHA

AAz2A 4ol Sum average FAE Hgk
53.678 , HAF 208302 Yy, dEF G
o] Sum average FX& Huigt 19.706 , HAF
6.8912 Uelgon  FdzAYHe  Sum
average FX= gk 6.910, 4 3.086%2 L}
E}yte.

198 7€ Sum average 1&g 283 A
2294, TGN, ALY AdF,
Hag, BFEEEAUA e Uehd I8 zol
o}.

15 T
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narmal abscess cancer

Sum Average [Unit : pixel]
ra
S

g

13 7. Sum average pixel values of 3 case

2 Aol A vt s A Sl A
k= ofe] 7pA FASH W F AAR =
e AR FEFTE] =4 e dol B F
Zd AoloR T& & F A FET AHAbol
A gol fEqtoz A yhEol ool
Aol HA Al EAIZE 2 5 Qloh

T TS 27 AAGe 23 JbsAol vL
o8 A FdEdol a7

2
A HrE AASY 23 7heA
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Zy AEd g AHEH Y2 GLCME e
A3 Autocorrelation, Max
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