Estimation of Cancer Concentration Using Different Approaches
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Abstract | Accurate estimation of cancer concentration is essential for enhancing diagnostic accuracy and optimizing treatment
planning. In this project, a mathematical model derived from the Modified Beer—Lambert law was employed to estimate
the concentration of cancerous components within a simulated biological phantom using MATLAB. Two numerical
approaches, Gaussian Elimination and LU Decomposition, were applied to solve the resulting system of linear equations
across different laser wavelengths (780nm, 808nm, and 860nm). The performance of these methods was assessed in terms
of accuracy and computational efficiency. The results demonstrated that Gaussian Elimination was more computationally
efficient (faster), while the combination of specific laser wavelengths (Pairs 2 & 3) yielded the highest accuracy with the
lowest error rates. These findings provide insights into the reliability of numerical techniques for non-invasive cancer
concentration estimation in biomedical applications.
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