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This thesis aims to develop a mathematical model for noise reduction in high-
frequency ultrasound medical imaging. In constructing this model, the noise that arises
during the image formation process is assumed to follow a Rayleigh statistical distribution.
When the image undergoes final processing for visualization, the noise is assumed to
follow a Gumbel statistical distribution. The model development begins with a discrete
formulation and is subsequently extended to a continuous form using an integral-based
approach. Variational calculus is then applied to refine the model into a differential
equation representation. For performance evaluation, a Python program was developed
to introduce Gumbel distributed noise into standardized test images. Another Python
program was then implemented to perform noise reduction using the proposed model
and numerical methods. The effectiveness of the model was assessed using absolute
difference (AD), root mean square error (RMSE), correlation coefficient (Corr), and universal

quality index (UQI).
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