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Acquisition of Human Operator's Skill Using Fuzzy Inference:
Identification from Chaotic and Complex Time Series Data
during Stabilizing Control of an Inverted Pendulum
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Abstract: In order to stabilize the inherent unstable system like the inverted pendulum on a cart, severe judgment of situation is required.
Accordingly, it can be expected that the human operators exhibit a complex behavior occasionally. This paper tries to identify the chaotic behavior
of human operator by using fuzzy inference in order to acquire the skill of human operator and the investigate the possibility of the formation of
complex system in the learning process of the human operator with difficult control objects. The rules identified for a flizzy controller from time series

data of each trial of each operator show well the human-generated decision-making characteristics with the chaos and the large amount of disorder:
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Fig.1 Experimental situaﬁo.
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Fig.2 Measured waveforms of pendulum angle, cart displacement, and force applied to the cart during the
stabilizing control of an inverted pendulum by human operators.
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Fig.5 Rule for control of a pendulum on a cart
(Human operator NK01)
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Fig.6 Simulated results with identified control rules from manual control data using fuzzy reasoning.
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Fig.7 Identified fuzzy rules from manual control data for stabilizing control of an inverted pendulum on a cart.
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