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Hammerstein model for distributed parameter system of
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Abstract: To improve the accuracy of the distributed-parameter model of the micro-cantilever in an atomic-force mi-
croscope (AFM), we propose a modified model which contains the nonlinear spatial-temporal properties. On this basis,
the structure of the controller is simplified and a nonlinear compensation term is added to correct the traditional distributed
parameter model. Next, the Karhunen-Loeve (K-L) decomposition method is applied to extract the dominant spatial basis
function of the system, achieving the space-time decomposition. Then, a temporal Hammerstein model is identified by
the temporal coefficients obtained from the decomposition and the input signal, which transforms the infinite dimensional
partial differential equation model into the finite-dimensional ordinary differential equation model, making it possible to
design the controller without considering the space coupling. Finally, we use the leas t-squares-support-vector-machine
algorithm and the singular-value decomposition method to identify the parameters of the model. Simulation and experi-
mental comparisons with the traditional distributed parameter model are given to validate the effectiveness of the proposed
method.
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Fig. 1 Structure of flexible AFM micro-cantilever
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micro-cantilever distributed parameter system
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