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A primary study on using nonlinear analysis methods to measure signal complextiy values of leg by
processing laser speckle contrast images

Summary

Purpose: The physiological signals are considered as a sensitive measure for describing human state. The evaluation of such
signals can be accomplished by monitoring peripheral blood flow in the skin. Laser speckle contrast imaging (LSCI) is a powerful
optical imaging tool that provides two-dimensional information on microvascular blood flow. By applying entropy-based
complexity measure to LSCI time series, we present herein a primary study measure signal complexity values obtained from leg
into two age healthy groups.

Methods: Leg skin microvascular blood flow was studied with LSCI in 8 healthy subjects. The subjects were subdivided into two
age groups; younger (20-30 years old, n=4) and older (50— 68 years old, n=4). To compute complexity values of microvascular
blood flow, we applied entropy-based complexity algorithm to LSCI time series obtained from laser speckle contrast images of leg.
Results: The application of entropy-based complexity algorithm to LSCI time series presented higher entropy values obtained
from young group than the ones obtained from aged group. However, there was no significant difference between these two age
groups (p=0.649).

Conclusion: The impact of aging on microcirculation could be estimated by applying entropy-based complexity algorithms to
LSCI time series of leg. However, there was no significant difference on complexity values between aged and younger groups.
Further studies with more subjects are needed to confirm the results presented in this paper.

Key words:

Laser speckle contrast imaging 2) Image processing 3) Microvascular blood flow 4) Entropy based compexity measures
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