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ABSTRACT

The incidence of breast cancer is increasing day by day. Emotional significance of females for the fear
of removal of breast demands attention and carries a particular terror. Fuzzy logic-based expert system
is a powerful tool that is used in this chapter to get the benefits of soft computing in modern medical
science. This chapter deals with reasoning for medical implementation in breast cancer diagnosis. The
motto of this expert system using MATLAB software is to make the people of the world healthier, free
from breast cancer and its metastasis through the power of information. Special revolutionary screening
technology and a few (cancer markers) blood tests enable breast cancer diagnosis, configuration, and
control, and prompt necessary decisions for treatment. Thus, this system provides healthier living, better
healthcare outcomes, and helps to lower the overall cost of the healthcare system.

INTRODUCTION

Nowadays the use of computer technology in the fields of medicine area diagnosis, treatment of illness
and patient pursuit has highly increased. In these fields having very high complexity and uncertainty and
the use of intelligent systems such as Fuzzy Logic, artificial neural network and genetic algorithm have
been developed in computer. It is needless to mention that Fuzzy Logic has proved to be a powerful tool
for decision making systems, such as expert systems and pattern classification systems. Human disease
diagnosis is a very complicated process and requires very high level of expertise. Fuzzy set therefore has
been applied in various fields of medical applications like Asthma, Heart disease etc. in past decades
and proved as wonderful.
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In traditional rule-based approach, knowledge is encoded in the form of antecedent — consequent
structure. When any new data is encountered, it is matched to the antecedents clauses of each rule and
those rules where antecedent match a data exactly are fired, establishing the consequent clauses. This
process continues till the desired conclusion is reached, if no new rule can be fired. Some practical
examples of using fuzzy logic to develop fuzzy intelligent systems are fuzzy systems in their micropro-
cessors like control of subway system in Sendai city of Japan, fuzzy washing machines, fuzzy cameras
and camcorders that map image data to lens setting and fuzzy voice commands “up”, “land”, “hover”
to control unmanned helicopters. The prime characteristic of fuzzy logic is its capability of expressing
knowledge in a linguistic way allowing a system to be described by simple “human-friendly” rules. A
fuzzy inference system is a rule based system that uses fuzzy logic rather than Boolean logic to reason
about data consisting of four main components:

1. A fuzzifier which translates crisp (real valued) inputs into fuzzy values, and
2. Aninference engine that applies a fuzzy reason.

We present a scientific approach for analyzing fuzzy systems for breast cancer diagnosis. By judi-
ciously designing an appropriate representation scheme and fitness function, the genetic algorithm is
then able to produce successful systems. These surpass the best known systems to date in terms of com-
bined performance and simplicity. Introduction Fuzzy logic is a computational paradigm that provides
a mathematical tool for dealing with the uncertainty and the imprecision typical of human reasoning. A
prime characteristic of fuzzy logic is its capability of expressing knowledge in a linguistic way, allow-
ing a system to be described by simple, “human-friendly” rules. The decision process for selecting the
best suited follow-up treatment for a suspected breast cancer case is strongly dependent upon the correct
diagnosis and assessment of the breast cancer risk. Besides the latest technological developments, the
methods and criteria used to quantify the characteristics of detected lesion, so as to define the devel-
opmental stage of the breast cancer, and thus to finally select at a reliable risk estimate, are still poorly
defined for many physicians.

Breast Cancer is the development of cancerous tumors that develop from breast cells.

The reason for selecting this topic as the number of breast cancer patients are increasing day by day
and also increasing the risk factors makes the things more complicated to diagnose the disease. A fuzzy
inference system is a rule-based system that uses fuzzy. In this chapter the factors that cause of breast
cancer considered are:

e  Age: Breast cancer is most common among women over 50 who have been through menopause.
Gender: A woman is more prone to breast cancer than a male.
Family History: If someone has close relatives who have had breast cancer or ovarian cancer, she
may have a higher risk of developing breast cancer.

e  Overweight: It may cause breast cancer.

e  Exposure to Estrogen: If someone has taken estrogen therapy for prolonged period then she has
a higher risk of developing breast cancer.

e  Previous Benign Breast Lump: If benign breast lump is left without any treatment for prolonged
period then it may get converted into malignant breast cancer.

e  Certain Inherited Gene Mutations: Certain inherited gene mutations can dramatically increase
the risk for developing breast cancer like BRCA1 and BRCA2.

1021



48 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/application-of-fuzzy-expert-system-in-medical-
treatment/178433

Related Content

Efficient Approximation Algorithms for Minimum Dominating Sets in Social Networks
Traian Marius Truta, Alina Campanand Matthew Beckerich (2021). Research Anthology on Atrtificial
Intelligence Applications in Security (pp. 1120-1153).
www.irma-international.org/chapter/efficient-approximation-algorithms-for-minimum-dominating-sets-in-social-
networks/270642

Intelligent Water Quality Monitoring System Based on Multi-Sensor Data Fusion Technology
Qiuxia Liu (2021). International Journal of Ambient Computing and Intelligence (pp. 43-63).
www.irma-international.org/article/intelligent-water-quality-monitoring-system-based-on-multi-sensor-data-fusion-
technology/289625

Ontology-Based Shopping Agent for E-Marketing

Sam Kin Mengand C. R. Chatwin (2012). Insights into Advancements in Intelligent Information
Technologies: Discoveries (pp. 94-117).
www.irma-international.org/chapter/ontology-based-shopping-agent-marketing/64372

Fuzzy C-Means Technique for Band Reduction and Segmentation of Hyperspectral Satellite
Image

Saravanakumar V., Kavitha M. Saravanan, Balaram V. V. S. S. S.and Anantha Sivaprakasam S. (2021).
International Journal of Fuzzy System Applications (pp. 79-100).
www.irma-international.org/article/fuzzy-c-means-technique-for-band-reduction-and-segmentation-of-hyperspectral-

satellite-image/288396

Deep Learning-Based Detection of Thyroid Nodules

Avani K. V. H., Deeksha Manjunathand C. Gururaj (2023). Multidisciplinary Applications of Deep Learning-
Based Artificial Emotional Intelligence (pp. 107-135).
www.irma-international.org/chapter/deep-learning-based-detection-of-thyroid-nodules/313347



http://www.igi-global.com/chapter/application-of-fuzzy-expert-system-in-medical-treatment/178433
http://www.igi-global.com/chapter/application-of-fuzzy-expert-system-in-medical-treatment/178433
http://www.irma-international.org/chapter/efficient-approximation-algorithms-for-minimum-dominating-sets-in-social-networks/270642
http://www.irma-international.org/chapter/efficient-approximation-algorithms-for-minimum-dominating-sets-in-social-networks/270642
http://www.irma-international.org/article/intelligent-water-quality-monitoring-system-based-on-multi-sensor-data-fusion-technology/289625
http://www.irma-international.org/article/intelligent-water-quality-monitoring-system-based-on-multi-sensor-data-fusion-technology/289625
http://www.irma-international.org/chapter/ontology-based-shopping-agent-marketing/64372
http://www.irma-international.org/article/fuzzy-c-means-technique-for-band-reduction-and-segmentation-of-hyperspectral-satellite-image/288396
http://www.irma-international.org/article/fuzzy-c-means-technique-for-band-reduction-and-segmentation-of-hyperspectral-satellite-image/288396
http://www.irma-international.org/chapter/deep-learning-based-detection-of-thyroid-nodules/313347

