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Identifying Characteristic Physiological Patterns of Mentally Disease Patients
using Analysis of Plethysmograms, and its Applications
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Pulse waves are important life signals, thus, the Breliminaries concerning
pulse waves are given, which includes the chaos theory as the theoretical basis for this technology,
the basic principles of pulse waves, and the indexes we used, namely, the Largest Lyapunov Exponent
(LLE) and the Autonomic Nervous Balance (ANB). Through the measurement and the analysis of the
result, we have found that metal patients show a higher LLE while a lower ANB than normal
individuals, which provides a possible method to judge whether one suffers mental illnesses or not.
Meanwhile, this result implies a distinctive feature of mental illness sufferers: unwillingness to
communicate while unable to keep their composure. Moreover, by differentiating twice the data of the
pulse waves, we obtained the data of acceleration. We could analyze the relationship between mental
pressure and error rate, and provide evidence of the correlation between LLE and the extent of
mental and physical fatigue.
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