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nfrared Thermal Imaging-Based Automatic Tumor
racking During Breast Cancer Radiotherapy

ebao Zhou and Dr. Jing Bai
niversity of Minesota, Duluth

In the United States, about one out of eight women has been
iagnosed with breast cancer. This year, about 200,000 new cases
f invasive breast cancer are expected to be diagnosed in the U.S.
adiation therapy is a standard procedure to treat breast cancer.
uring the radiation therapy, the high energy penetration radiation

s used to destroy the cancer cells. However, radiation damages
ormal cells as well, and any movement of the patient’s body
uring the treatment will expose more normal cells to the radia-
ion. In order to reduce the unnecessary radiation to normal cells,
ons is used as features: raw, time-differential, space-differential,
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a real-time infrared �IR� thermal image-based tumor tracking sys-
tem for breast cancer radiotherapy is developed in this research. In
the system, the real-time feedback of breast tumor locations con-
sists of the images taken by an IR thermal camera system. A serial
six-degree-of-freedom manipulator is used to realize the real-time
position and orientation adjustment of the X-ray radiation head
�i.e., a linear accelerator�. There are several advantages of this
system: �i� IR radiation is not harmful to human body. �ii� Quick
image acquisition can be achieved. Faster control speed can lead
to less radiation on normal cells through the quick response of the
system if the radiation head is away from the target by some
reason. All these will increase the radiation effectiveness. With the
reduced radiation to the patients, the therapy can be safer and
more protective than the traditional methods.
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eizure Prediction With Spectral Power of EEG Using
ost-Sensitive Support Vector Machines

un Park, Theoden Netoff, and Keshab Parhi
niversity of Minnesota

A patient-specific seizure prediction algorithm is proposed us-
ng a classifier to differentiate pre-ictal from inter-ictal EEG sig-
als. The spectral power of EEG processed in four different fash-
and time/space-differential EEG. The features are classified using
cost-sensitive support vector machines by the double cross-
validation methodology. The proposed algorithm has been applied
to EEG recordings of 18 patients in the Freiburg EEG database,
totaling 80 seizures and 437 h long inter-ictal recordings. Classi-
fication with the feature obtained from time/space-differential
ECoG demonstrates the performance of 86.25% sensitivity and
0.1281 false positives per hour in out-of-sample testing.
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