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Abstract

Breast cancer (BC) is one of the most frequently diagnosed cancers in women. In the United
States, one in eight women are likely to be diagnosed with having some form of BC in her
lifetime. Prevention through frequent screening can minimize the risk of mortality through BC.
The ability to obtain frequent screening in low resource settings as in India is limited for
relatively large populations of women. The earlier the cancer can be detected, the more
likelihood that the patient responds to treatment.  Accordingly, new technologies and
methodologies for the detection of cancer are increasingly needed. While mammography is the
current gold standard for screening, it has low sensitivity in younger women and its harmful X-
rays in frequent screening can increase the risk of cancer. Incidence rates are rising in younger
women, causing a relook at thermography. We propose a sparse coding-based method to jointly
learn a discriminative dictionary and an optimal linear classifier for semi-automated BC
detection. Training data is built from small size image patches of normal and cancerous regions.
We hypothesize that the size of the detectable tumor with the proposed method could be very
small. In our method, each training sample is represented as a sparse linear combination of
dictionary atoms. The resulting sparse representations are used as features for the classifier.
Partial proof-of-concept is shown with 96% sensitivity for sample thermal patches of malignant
and normal regions. Technique is compared to mammography correlated with sono-
mammography in 45 FNAC/biopsy proven cancer subjects.
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