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ABSTRACT

The high number of exams that is done in healthcare institutions increases the medical doctors’ workload,
leading to poor working conditions and the increase of wrong diagnoses. As consequence, an automatic
system that can help medical doctors in diagnostic tasks is of major interest to any healthcare institu-
tion. The chapter proposes an Image Based Classification Platform suitable to help Medical Doctors
diagnosing breast cancer, based on mammograms, i.e., to detect if a tumor is present in the image.
The platform is twofold, i.e., in the first part the image descriptors are extracted from the image using
image-processing algorithms. The obtained descriptors are used in the second part. The second part is
related to classification, where computational intelligence methods are used to classify a given image,
based on the descriptors obtained in the first phase. Texture analysis based on co-occurrence matrices
are applied to obtain the descriptors from the MIAS database of mammograms. From these descriptors,
fuzzy models, neural networks, and support vector machines are successfully used to classify the mam-
mograms and obtain a diagnosis.
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1. INTRODUCTION

This chapter presents a software tool to help
medical doctors in diagnostic tasks, using medi-
cal images. This software tool is divided in two
complementary parts, which can work together
or separately; the first is dedicated to image pro-
cessing and the second to classification tasks. In
this chapter, both parts work together to perform
classification tasks based on information obtained
from images.

The first part of the system gives the image
descriptors of the captured image. The algorithms
implemented in the software tool are the wavelet
decomposition for texture and color (Alexandre
& Pinto, 2006), gray-level co-occurrence ma-
trix (Haralick, 1973), quadtree decomposition
(Ramalho, Caldas Pinto and Marcolino, 2000)
and Markov random fields (Yu & Cheng, 2003).
These algorithms give a large number of features
that are used in the second part of the system.
The descriptors to be used can be chosen by the
user. The second part of the system uses the im-
age descriptors obtained in the image processing
partof the system. The computational intelligence
systems implemented in the platform are based in
Fuzzy Models (Takagi & Sugeno, 1985; Zadeh,
1973; Mamdani, 1977), Neural Networks (Zhang,
2000) and Support Vector Machines (Vapnick,
1998). The software tool described in this chap-
ter is applied to Breast Cancer diagnosis, based
in mammograms. The tool classifies the mam-
mograms in two classes: with tumor and without
tumor. From the diagnostic data, mammograms,
the software tool can propose to the medical doc-
tor a possible assessment.

Breast Canceris amajor cause of deathamongst
women in the world (Ferlay, 2010). In the world,
22.9% of Cancer diagnoses are Breast Cancer,
which causes 13.7% of Cancer deaths amongst
women (Ferlay, 2010). In the European Union (EU)
this reality is been tackled to increase the survival
rates of women with Breast Cancer diagnose, by
governments. In the EU, the overall spending of
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Breast Cancer care amounts to about 0.5-0.6%
of total health care expenditure (Organisation
for Economic Co-operation and Development
(OECD),2010). This effort has been rewarded with
the decrease or stabilization of the death rates in
the EU, despite the increase of incidence rates of
Breast Cancer over the pastdecade (OECD, 2010).
These facts show the increase of the survival rates
due to earlier diagnosis and/or better treatments
(OECD, 2010).

According to the OECD Health Data (OECD,
2010) the survival rate is 79.4%, ranging from
61.6% in Poland to 88.3% in Iceland, with only
51.4% of the women (with 50 to 69 years) screened
in the OECD countries, ranging from 10.7% in
Turkey to 84.4% in Finland. This last fact, i.e.,
the percentage of screened women, is of great
importance to detect Breast Cancer in the early
stages, which increase can contribute to diminish
the mortality rates. The governments screening
programs based on mammograms have been
discussed by (Cady & Chung, 2005) concluding
thatits benefits overtake its drawbacks, suggesting
that its usage should be expanded.

The effort to expand mammograms screening
programs to the world entire population will induce
the problem of interpreting an extremely high
amount of data. The number of mammographic
equipment must increase and most importantly is
the high number of experts (radiologists) needed,
which have to examine the mammograms. Another
issue is the lack of radiologists in remote and un-
der populated areas around the world. The level
of expertise of the current radiologists must be
maintained, or preferably be increased. The facts
mentioned above justify the efforts on develop-
ing automatic systems to help medical doctors
(radiologists) in their diagnosis. Such systems
allow better result diagnosis and/or lower the
volume of work of radiologists, when used has a
second opinion orafirstopinionto discard evident
diagnostic cases, respectively. These systems are
calledin the literature Computer Aided Diagnosis
or Detection (CAD) Systems (Mohanty, Champati,



17 more pages are available in the full version of this document, which may
be purchased using the "Add to Cart" button on the publisher's webpage:
www.igi-global.com/chapter/image-based-classification-platform/78045

Related Content

DEMATEL Analysis of Medication Non-Adherence Behavior of Patients: A Study Based on the
Perspective of Physicians

Saibal Kumar Saha, Anindita Adhikary, Ajeya Jhaand Vijay K. Mehta (2022). International Journal of
Reliable and Quality E-Healthcare (pp. 1-22).
www.irma-international.org/article/dematel-analysis-of-medication-non-adherence-behavior-of-patients/295081

Realising the Healthcare Value Proposition: The Need for KM and Technology

Nilmini Wickramasinghe (2010). Redesigning Innovative Healthcare Operation and the Role of Knowledge
Management (pp. 143-156).

www.irma-international.org/chapter/realising-healthcare-value-proposition/36522

A Reversible Data Hiding Scheme for Efficient Management of Tele-Ophthalmological Data
Abhilasha Singhand Malay Kishore Dutta (2017). International Journal of E-Health and Medical
Communications (pp. 38-54).
www.irma-international.org/article/a-reversible-data-hiding-scheme-for-efficient-management-of-tele-ophthalmological-
data/182349

Enhancing Emergency Response Management using Emergency Description Information
Technology (EDIT): A Design Science Approach

Michael A. Erskineand Will Pepper (2016). E-Health and Telemedicine: Concepts, Methodologies, Tools,
and Applications (pp. 1264-1278).
www.irma-international.org/chapter/enhancing-emergency-response-management-using-emergency-description-

information-technology-edit/138456

A Promising Health Care Reform in Greece: The Emphasis is on Hospitals
Zoe Boutsioli (2011). International Journal of Healthcare Delivery Reform Initiatives (pp. 23-27).
www.irma-international.org/article/promising-health-care-reform-greece/67993



http://www.igi-global.com/chapter/image-based-classification-platform/78045
http://www.irma-international.org/article/dematel-analysis-of-medication-non-adherence-behavior-of-patients/295081
http://www.irma-international.org/chapter/realising-healthcare-value-proposition/36522
http://www.irma-international.org/article/a-reversible-data-hiding-scheme-for-efficient-management-of-tele-ophthalmological-data/182349
http://www.irma-international.org/article/a-reversible-data-hiding-scheme-for-efficient-management-of-tele-ophthalmological-data/182349
http://www.irma-international.org/chapter/enhancing-emergency-response-management-using-emergency-description-information-technology-edit/138456
http://www.irma-international.org/chapter/enhancing-emergency-response-management-using-emergency-description-information-technology-edit/138456
http://www.irma-international.org/article/promising-health-care-reform-greece/67993

