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Alterations of Complexity Measures during Subsidiary Task in Multi-attribute Operations

Tiejun Miao™1, Toshiyuki Shimizu™1, Shinji Miyake™2, Masahiro Hashimoto 2, Osamu Shimoyama™3

Abstract — A subsidiary distractive task was added during Multi-Attribute Task Battery (MATB) operations,
pointing to study changes in workload in the simulated automobile voice navigation system. The effects of the
subsidiary task were assessed using both complexity measure of finger plethysmograms and fractal properties of
heart rate variability. We observed that the largest Lyapunov exponent increased during the subsidiary task,
indicating an increase of overall dynamical complexity underlying the biological process. Fractal scaling exponent,
a measure of correlation property of heart rate variability, increased similarly and approached to 1.0 (1/f), which
was explained in relation to formations of long-range coherence by through complex feedback loops.
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