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Acquisition of Human Operator's Skills and Dexterity using Neural Network:
Automatic Generation of Neural Controller from Chaotic Time Series Data
during Stabilizing Control of an Inverted Pendulum
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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 tried to
identify the skills of human operators from time series data during stabilizing control of an inverted pendulum by using neural
network. The operators in the experiment are skilled to some extent in stabilizing the inverted pendulum by training, and the
data of ten trials per person were successively taken for an analysis, where the waveforms of pendulum angle and cart
displacement were recorded. The simulated results using the identified neural network controller from time series data of the human
operator could present the stabilizing behavior of the inverted pendulum. Accordingly, it was seen that the skill of human
operators with individual difference and different skill up process could be identified with this neural network identifying

system.
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Fig.4 Identification system for a human operator using a neural network
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Fig.6 Contour map of stabilizing control duration [s] (u, =2.0)
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Fig.7 Simulated results of stabilizing control of an inverted pendulum on a cart
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