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Abstract The growing incidence and mortality rate of breast cancer draw the
attention of the researchers to develop a technique for improving the survival rate of
the cancer patients. Medical infrared thermography (MIT) with sensitivity 90 % has
proved itself as a safe and promising method for early breast cancer detection.
Moreover, an abnormal breast thermogram can signify breast pathology. The
accurate classification and diagnosis of these breast thermograms is one of the
major problem in decision making for treatments, which leads to the utilization of
hybrid intelligent system in breast thermogram classification. Hybrid intelligent
system plays a vital role in survival prediction of a breast cancer patient, and it is
highly significant in decision making for treatments and medications. The primary
objective of a hybrid intelligent system is to take the advantages of its constituent
models and at the same time lessen their limitations. This chapter is an attempt to
highlight the reliability of infrared breast thermography and hybrid intelligent
system in breast cancer detection and diagnosis. A detailed overview of infrared
breast thermography including its principles and role in early breast cancer detec-
tion is described here. Several research works are carried out by various researchers
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to identify the breast pathology from breast thermograms by using hybrid intelligent
techniques which include extraction and analysis of several statistical features.
A study of research works related to feature extraction and classification of breast
thermograms using various types of hybrid classifiers is also included in this
chapter.
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1 Introduction

The incidence of breast cancer has been increasing globally, and it is the most
common among all cancers accounting for more than 1.6 % of deaths. Over the last
few decades in India, the average age of developing breast cancer has shifted to 30—
40 years [1]. According to the National Cancer Registry Program 2006-2008
(NCRP), breast cancer is the most common cancer in India accounting 25-32 % of
all cancers in female [1]. This implies that one-fourth of all female cancer cases is
breast cancer [1]. As per the report made by American Society of Clinical Oncology
(ASCO) in 2009, the 5-year survival rate of breast cancer has increased from 79 %
(in 1984-1986) to 89 % (1996-2004) in United States [1]. Due to the lack of breast
cancer awareness and inadequate medical facilities, the survival rate of breast
cancer patient is very poor in India comparative to United States. With the growing
rate of breast cancer incidence, demand for developing new technologies and
improving existing technologies for breast cancer prevention is increasing. Till
now, no effective cure is there to prevent breast cancer. The probability of suc-
cessful treatment and complete recovery of the patient entirely depends on the early
detection and diagnosis of the breast cancer. If discovered early, breast cancer is a
highly treatable disease, with 97 % chances of survival [2]. Medical imaging like
mammography, breast ultrasound, infrared breast thermography, etc. has been
considered as an essential tool for early detection, better diagnosis and effective
treatment of breast cancer.

Among various breast imaging techniques, mammography is considered as the
gold standard for breast cancer detection with a sensitivity of 80 %. However, in
case of dense breast tissue in younger women, detection of suspicious lesions is
very difficult from mammography. Compare to the older women of age above 50,
breast cancers grow very faster in younger women under 40 years. The faster a
malignant tumor grows the amount of infrared radiation it generates is also greater
that can be recorded using a very sensitive thermal camera. Therefore, particularly
for younger women under 40, thermography acts as a safe early risk marker of
breast pathology. Moreover, mammography cannot detect a tumor until when it is
of a certain size. Keyserlingk et al. [3] state that the minimum size of a cancer tumor
to be detected in mammography is 1.68 cm while the average size of the tumor not






