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Microcalcification Detection Based on Region Growing Method with
Contrast and Edge Sharpness in Digital X-ray Mammographic Images

C. H. Won', S. W. Kang*, and J. H. Cho*

Abstract

In this paper, we proposed the detection algorithm of microcalcification based on region growing method with contrast
and edge sharpness in digital X-ray mammographic images. We extracted the local maximum pixel and watershed regions
by using watershed algorithm. Then, we used the mean slope between local maximum and neighborhood pixels to extract
microcalcification candidate pixels among local maximum pixels. During increasing threshold value to grow
microcalcification region, at the maximum threshold value of the contrast and edge sharpness, the microcalcification area
is decided. The regions of which area of grown candidate microcalfication region is larger than that of watershed region
are excluded from microcalcifications. We showed the diagnosis algorithm can be used to aid diagnostic-radiologist in
the early detection breast cancer.
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Fig. 1. X-ray generator.
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Fig. 2. X-ray imaging system.
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38 3. A" X gy Als"
Fig. 3. Digital X-ray mammogram system..

M A=Y XA 29717171 7 EE vl A
3lsle] A& SF= XA 2971719 A Hre] £
3 Hrrt g & ok XA 93 7" gEde
7HABAS WA =, ol Frjole= % CCD &
Zlel of8f 77|14 WEse] Yoz RHAT g5
H Gl el 7] Aeg 93 ujAl 4358t
FH9] A& JRE UAE XA Fa71719] el o
§ 83 4% A7 2 Uk
£ =M mA A3]3t g9 5L 083t
= A& e Adsioh gEade By
£ A A3t} moke A, A F Al vt
T2 4y, £  5Y9 oy, 2xrt wof
gotgho] vl vl vebdtl G4 sl HY AR
& A¥H A= 48t i gl L5t
Az ulA M3s oL HraH FgolA] B
Uehty 7% FAolA EolP R 48 o g
Y gL 1%t A ofFE FEe v xdEd
o IEE A3l JHe 1 YR Ut 52
A £ Aoz RHEH7] uidl v)A 435 9
S el S5 JUXE A4 @Eskux) g

222 QER= 7|HI2| =2 XX ZE

235} G99 AEL Jslre FH 999 A
o} HHF 0|8 FHOE sz I 9o WE 59 &
A AR FZo] Bl ol & st YEHA= /)4t
S AT LREA]L eI S il Sy
FHLXNZRE S A 5ol dI9E AFAAM 94
S B8 94 282 f3A 71871 (gradienty B
o

o

S|
L
o
L

I~

AR B = RelAE Bete] ¥l HaHE 4
33} g0 HeEE F¥ HAs) o)8 FHow

A eE)A] A 138 Al135., 2004

5x5 4 oA Foe] @A) Aot 25 HR
A B AR Y 3 AW Az A 3}
o] )Xol ghilg sz, A Y7t FH Ho)
27} obd 7ol HuUlX|7F 2A8Hs 814 X9
et gl e AAF = ok 2 494 5x5
g ol 12’ x|l =+ HhR)7} EAepH FH
A A9 Mg 1 7 F SFHlg B0, 55
FGoM YmA gx)of|, & o] ¢ o Ao F
A7) 24 wole dA 34 AR 69
gpl e A3} ol M2 ThE ASE s ¢
gto] F2e] Aol (73] ehill s Aggt

A Grdell A bl dAo] SaEw, A 349
ghlo] () Ag- A Al EAshs 3 HUA
2 348 FA5 gAFHE a0 ghie I F
)7} 71 gpdl 2 ARG ATt g oA ghde)
ARE JEH= d9] 3 HuA], HAx L WA §
9] gto] &L}

2.23. OJM| M5j5t HH =5 HE

5 HYAZHE G99 shel g Ar=
(slope)yZ 043t mA] A9} Jo] FRE A3}
Al "ot A3s goe 8 2AHY At Fol ¥
23 FAoM = F919) slaw Hoo] uiA Ve
v AEE 3 Hox 9 ged= o
ste] ANEE T B AT 2
3ale] Fu gHoz xFHA,

_ S Yimax) =f %0, Y1)

Slope; = 1
P D(-xmax:ymax,xiy))i) ( )

o 7t g

o
=2
7% Al 4

N
Y Slope;
izl
Slopepeun =" @
if (Slopemean>T) 3)
0 1 2 3 4
(=22 [ -1,-2)| 0,-2) | (1,-2) | -2
5 6 7 8 9
C2-D[CL-D] o D 4,0 | @D
10 | 11 | 12 | 13 | 14
(=2,0) | (<100 | (00 (1,0) (2,0)
15116 | 17| 18 | 19
2D CLh | o | ab | ep
20121 (22| 23| 24
22 | 12| 02 | 42 | @2

af 4. =5 HoA A& A8 o

Fig. 4. Label for local maximum detection.
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Table |. Detected microcalcification regions.

No. X y Contrast+Edge sharpness Threshold Area (pixel) Area (mm?)
1 203 37 28.64148 27 12 0.12
2 401 43 31.74527 22 14 0.14
3 37 58 177.2666 91 102 1.02
4 18 73 47.68397 32 12 0.12
5 432 84 31.452 24 10 0.10
6 6 85 22.00785 19 12 0.12
7 409 87 84.43062 24 22 0.22
8 444 151 24.17689 21 14 0.14
9 446 156 21.3489 24 12 0.12
10 164 172 47.54262 30 10 0.10
11 145 175 27.22006 16 11 0.11
12 195 180 31.46431 19 14 0.14
13 481 219 118.1684 95 36 0.36
14 322 221 34.00316 30 12 0.12
15 191 222 21.30675 20 16 0.16
16 178 225 52.09662 27 12 0.12
17 151 252 31.316 20 16 0.16
18 149 258 61.0492 38 14 0.14
19 86 276 36.8883 23 10 0.10
20 168 284 24.66067 15 12 0.12
21 282 290 39.21327 19 10 0.10
22 181 294 23.03122 23 10 0.10
23 161 307 31.95149 22 10 0.10
24 105 308 23.16776 25 14 0.14
25 154 329 23.7407 17 10 0.10
26 325 342 54.54144 35 12 0.12
27 346 359 2495766 10 10 0.10
28 314 402 33.38441 20 10 0.10
29 74 428 35.66821 24 16 0.16
30 450 483 29.28622 22 10 0.10
31 282 496 20.41649 15 10 0.10
32 421 507 61.99645 29 32 0.32
33 451 114 109.0541 66 82 0.82
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