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This study proposes a learning method that explicitly considers the impact
of stochastic fluctuations in human behavior on learning performance. The method"s effectiveness is
demonstrated through its application to the optimization of impedance parameters in human-machine
cooperative systems, with performance evaluations conducted experimentally. We focused on improving
the learning method through three primary approaches: (1) detection of sudden, abnormal human
movements occurring probabilistically; (2) adoption of adaptive adjustments to learning gain based
on the state; and (3) enhancement of gradient estimation accuracy using past trial results.
Experimental results confirmed that these three learning methods effectively mitigate the
degradation of learning performance caused by stochastic human fluctuations.
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