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Preliminary study on the automated measurement of mammary gland ratio
in the mammogram : Automated extraction of mammary structure using Gabor filter
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Abstract : The ratio of mammary gland in the breast is useful information for the risk analysis of breast cancer. In this

study, we proposed the novel automated measurement technique of the mammary gland ratio in mammogram. It employed

Gabor filter in order to detect the mammary gland in mammogram. Filtered image was binarized by automated thresholding

method ; mammary region was segmented. In the experiments, we calculated Jaccard index to evaluate the degree of

coincidence between the detected mammary region and sketched mammary region drawn by radiologist. Subsequently,

accuracy of mammary gland ratio was evaluated. Measurement error of mammary gland ratio was 4.9%, and mean Jaccard
index was 78.31% ; they were better than those of conventional method. These results indicate that proposed method may
be useful for the automated analysis of mammary gland for risk analysis of breast cancer.

Keywords : Mammogram, mammary gland, analysis, CAD

1. # &

WA, BRAZMED 12 N2 1 ADBFHDPACRET AL
Wb TEBY, fEEEILE A WINMEM IS 5011 5208
ADY) AT HT-& LT, BRIECI & & O EGREER,
HWREECIRALOA N, WEERHZ O SBEER, MME
W FLOS AR IEIEE 70 & O ERER T oA, FUREIE 2
Ho0R]. ABEESIIBVWTIE, AEXHEGELTOBSB
LZOHEEZRTH I EHWEETH LA, [EMOFEERE &2
LVEHHEICIES D ENEL S, 207-OFE X HEE%
¥ a—FI2X ) BEENT L LIRS E BRI S A AT
B SN TWBIR-T]. #I21E, BIESIZ 2 EILLFRIC X b
FLE X MESE O, FUBEE 35 L, EEr B85
4 AFREERRELBL $72Zhou 5 b 2 HILZ HWT
FUBRsEIE Z it L CHEifEE H i L, FUE SIS 5 AR
OEEXENTHFEEZRELML 72, mEldh
LOFEEE KRB RWIGE T — & N— 2% FIH L CEEAlL 7
MED L ALNBIG 7). TATHIZE TR S TWwa F

Vol.32 No.3 (2015)

F0% i, FLE X BEE EomFEMICER L LR EE
REHMIL TWa., Lo L, FUBRSES O W HZMIZEE OMmE
SR MBERIAT O N DB A R IE LB & - TRE L %
57, EREGIIREEIEONENW EDH 5.
FAFAE X HEROBEHEMTIEZ <, BENOILER
OREEIZIER L7z, FLBRISFLEEER A & BEHIRICIL A% % #5
EEAET A, ABOMMEEHRET A2 e TENE, &
BIOK S WEFEE & V72 R HARIE U < FUR AR A BT
fiTEBAREEND L. FLlZINFETIC, BENOKRE
EEMBTEBRTR=—NV T4 V¥ EHWT, LEXHE
BNOBEOENE AL v 2 FHEEM%E L7268l £
CTARMRETIETR—IV T4 VT ZHCTIHLE X &
AN OFUIRFEIE il U CRLIRE & % BEhllE 3 5 Tk & i
FL, BIREGZHWTZOERNEIZE B IR 7 27
179,



2. 5 &

21 WEHE
Figd AT HEOMELSE L 70 —F ¥ — N FRT.
ARFFETIE, 52 6N75E X HEE» S FLEHEE %
WL, TONIICHEET AHBETET K-V 7 4 V¥ I &
DR L, 2 MEfCALEEIC X ) FURE A i 9 A 2 & THL
PREl G2 ET A, LTI 4 QWD CEl

[ Mammogram ]

I

Extraction of breast region

}

pre-processing

!

Detection of mammary gland

!
Thresholding

I

[ Area of mammary gland }

Fig.1 Flowchart of proposed method
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Fig.2 Pre-processing
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Fig.3 Gabor function
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Fig.4 Gabor filtered image (Intensity output)
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Fig.5 Extraction of mammary gland
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Table 1 Imaging parameters

Mammography unit Sepio Stage Max Vision

(Shimadzu)
CR unit FCR PROFECT CS (Fujifilm)
Tube voltage [kV] 26-30
mAs 18.8-106.0
Pixel resolution [mm] 0.1
Matrix size [pixell 17702370
Bit depth [bit] 10
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Fig.6 Detection results of mammary gland (Case 4)
(a) Original image. (b) Breast region. (c) Gabor filtered image.
(d) Mammary region obtained by proposed method. (e)
Mammary region obtained by conventional method. (f) Sketch by
radiologist.
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Fig.7 Evaluation results of mammary grand ratio

m Proposed method  m Conventional method

Jaccard index [%]
wn
o

Case No.

Fig.8 Evaluation results of Jaccard index
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