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In the temperature waves method [1] information about thermophysi-
cal characteristics of the studied substance is contained in the parameters
of the first harmonic of the temperature wave passed through the sam-
ple. Specifically, the main information parameters of the corresponding
problem are the initial phase and amplitude of the temperature wave. In
addition to these parameters, the calculation requires knowledge of the
sample thickness and wave frequency. These parameters are usually de-
termined by standard methods with the necessary accuracy.

Analog-to-digital signal conversion allows you to get a file that contains
information about temperature fluctuations over several periods of the
temperature wave. Further processing of such a signal should provide
a sufficiently accurate estimate of the parameter values, subject to the
presence of noise. Optimal processing of weak signals contains the Fourier
transform operation [2].

We use several techniques to speed up the analysis. First, with a priori
known frequency of thermal waves [3], we set polling frequency of sensors
such that a data file contains the same number of samples per period
each time. This allows further use of reference tables of sine and cosine
signal, without performing their calculation each time and save time during
multiple processing. Secondly, we use a personal computer with a multi-
core processor, which allows us to split the analysis into several parts and
process them in parallel. Then the complex amplitude of the temperature
wave is determined and the thermophysical characteristics are calculated.
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