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Abstract

The main purpose of this work is introducing a novel method of temperature monitoring using B-
Mode Ultrasound digital images. Thermal dependence of sound speed causes a virtual displacement of
scatterer particles. The virtual displacement is computed using speckle tracking methods. Horn-
Shunck algorithm was applied to a tissue mimicking phantom to measure the virtual displacement. A
heating resistor was used in this phantom to generate temperature elevation. The DICOM ultrasound
images were acquired using commercial SIMENES ultrasound imaging system with 10MHz linear
probe. The accuracy of noninvasive temperature estimation was measured comparing with invasive

temperature measurement.

The phantom is warmed up to the 8°C . The mean error of temperature estimation was found to be
0.4°C and peak error 0.9°C. Fast temperature estimation can be achieved using Optical-Flow methods.
This Method is a differential based motion estimation method that estimates displacement by
calculating the optical pattern changes caused by movements between two frames. Noise sensitivity is

the main infirmity of Horn-Schunck method.
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