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Abstract. In this work we investigate the use of image processing and pattern recognition techniques to identify
nodules in ultrasound images of the thyroid. Clinical material comprised 50 ultrasonic images (384 x 288 x
8hit) from 25 patients with cytological confirmed thyroid nodules of grade | and 111. Images were obtained by an
experienced physician on an HDI-3000 ATL digital ultrasound system (Philips Ultrasound, Bothel, WA, USA)
with a wide band (5 to 12 MH2) linear probe. Various types of median filters were used to remove noise from
the images. The effect of the filters was quantified by calculating the percent noise reduction in the central part
of theimage. A set of 15 textural features, extracted from Regions of Interest (ROIs) of the best filtered image in
each case was fed to a pattern recognition system for identification of the nodules. Regions of Interest (ROIS)
were delineated in image areas corresponding to both the nodule and normal tissue of the thyroid. Textural
features extracted from the gray-level histogram, the gray-level co-occurrence matrices and the gray-level run-
length matrices of the images were calculated for each ROI. Four classifiers (Minimum Distance, k-Nearest
Neighbor, Bayesian and Probabilistic Neural Network) were used to classify the ROIs, based on the exhaustive
combination of all calculated features. Each classifier was evaluated using and external cross validation
procedure. Results are presented for the effect of the filters and the performance of the classifiersis discussed.
The proposed system led to improved quality for diagnostic purposes (>85% percentage noise reduction) in
terms of both visual appearance of US images following despeckling and automated assessment of nodules
grade (85.7% accuracy using external cross validation).
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