-

View metadata, citation and similar papers at core.ac.uk brought to you byff CORE

provided by Universiti Teknologi Malaysia Institutional Repository

MAMMOGRAPHIC PHANTOM IMAGES USING RECEIVER
OPERATING CHARACTERISTIC ANALYSIS

NOR’AIDA BINTI KHAIRUDDIN

UNIVERSITI TEKNOLOGI MALAYSIA


https://core.ac.uk/display/42916306?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

MAMMOGRAPHIC PHANTOM IMAGE ANALYSIS FROM RECEIVER
OPERATING CHARACTERISTIC (ROC) CURVE

NOR’AIDA BINTI KHAIRUDDIN

A thesis submitted in fulfilment of the
requirements for the award of the degree of

Master of Science (Physics)

Faculty of Science

Universiti Teknologi Malaysia

JULY 2014



To my beloved mother,

sisters and brothers



ACKNOWLEDGEMENT

My period as a graduate student at Universiti Teknologi Malaysia has
provided me with great opportunities from many aspects. | wish to extend my
hearty thanks to all whom | am indebted for supporting me as | complete this
thesis.

An especially thanks are to Assoc Prof Dr Wan Muhammad Saridan Bin
Wan Hassan, as my supervisor for all his support, guidance, providing the time to
discuss my work and helpful discussions.

I also thanks the radiologist and radiographers at Diagnostic Imaging
Department, Hospital Sultan Ismail, namely Dr Hasnizan Bin Hassan, Puan
Salabiah Binti Shapawi and Puan Tay Bee Hua who have given me an
opportunity to have the use of equipments and for all their assistance and co-

operation.

In addition, | am grateful to Puan Norriza Binti Mohd Isa from Malaysian
Nuclear Agency, Bangi for her kind assistance in experimental, constructive ideas
and valuable suggestions.

I wish to thanks my beloved mother Puan Hjh Zamnah Binti Hj Jiman for
her unconditional love, support and guidance through all my years of schooling
and to my beloved siblings and friends for all their encouragement.

Finally, I would also like to express my gratitude to the Malaysian
Ministry of Science, Technology and Innovation (MOSTI) for their financial
funding through Science Fund grant and Universiti Teknologi Malaysia for
providing the Zamalah research scholarship. I also wish to thanks to Malaysian
Ministry of Education (MOE) for allowed me to undertake full time study leave.



ABSTRAK

Kanser payudara adalah sejenis kanser penyebab utama kematian wanita di
seluruh dunia. Sebahagian imej mammografi digital mempunyai hingar dan kontras
yang rendah. Teknik pemprosesan imej telah digunakan untuk meningkatkan kualiti
imej. Tujuan penyelidikan ini adalah untuk melakukan analisis ciri operasi penerima
(ROC) terhadap imej fantom mamografi yang dikenakan dua teknik peningkatan
untuk menentusahkan sama ada teknik peningkatan itu meningkatkan kualiti imej.
Imej mammografi digital ini ditingkatkan menggunakan teknik morfologi dan ubah
bentuk gelombang kecil. Bagi teknik morfologi, imej dipertingkatkan menggunakan
pembesaran untuk operasi morfologi dan penutupan morfologi. Bagi peningkatan
ubah bentuk gelombang kecil, penuras wavelet biorthogonal 2.8 dengan dua tahap
penguraian (L=2) telah digunakan. Empat orang pemerhati menilai imej yang
mengandungi nodul, gentian dan mikronodul. Prestasi pengesanan terhadap imej asal
dan imej yang telah diproses melalui tersebut dinilai dengan lengkung ROC. Imej
juga dinilai berdasarkan tahap kontras, ketajaman serta kualiti imej keseluruhan.
Analisis ROC menunjukkan pengesanan terhadap mikronodul memberi luas di
bawah lengkungan dan nilai sensitiviti yang lebih tinggi daripada pengesanan
terhadap nodul dan gentian. Bagi penilaian keseluruhan kualiti imej menggunakan
skala penilaian subjektif pemerhati pula, imej asal menunjukkan nilai min yang lebih
tinggi daripada imej yang ditingkatkan.



ABSTRACT

Breast cancer is a form of cancer which is a leading cause of death among women
worldwide. Some digital mammographic images are noisy and have low contrast. Image
processing techniques have been used to improve the quality of images. The aim of this
study is to perform receiver operating characteristic (ROC) analysis on mammaographic
phantom images subjected to two enhancement techniques in order to verify whether the
enhancements improve the quality of the images. The digital mammographic images were
enhanced using the morphological and wavelet transform techniques. For the morphological
techniques, the images were enhanced using dilation for morphological operation and
morphological closing. For wavelet transform enhancement, biorthogonal 2.8 wavelet filter
with two levels of decomposition (L=2) was used. Four observers evaluated the images that
contain fibres, nodules and micronodules. The detection performances of the original and
enhanced images were evaluated using ROC curves. The images were also rated based on
contrast visibility, sharpness and overall image quality. The ROC analysis showed that
detection of micronodules gave higher area index of curves and sensitivity than the detection
of nodules and fibrils in all image datasets. For evaluation of overall image quality using
observers’ subjective rating scale, original images have higher mean values than the

enhanced images.





