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Abstract: For the fault diagnosis of complex industrial systems, because of the existence of nonlinearity, the multivariate
statistical method using kernel functions has the problem that the diagnosis results are different due to the different selection
of kernel functions. In this paper, a manifold learning method called the maximum variance unfolding is used which can
find the kernel matrix for non-linear data by self learning, so it does not need to choose the kernel function artificially. But
this method has difficulty processing the new data, this paper proposes an incremental improvement method of maximum
variance unfolding. The normal samples are used for modeling, and then the low-dimensional space is constructed by incre-
mental method for dimension reduction of the detected samples, in which the monitoring statistics are utilized to complete
the fault detection. Finally, this method is applied to the fault diagnosis of subsea control system, and the feasibility of this
method is verified by simulation analysis.
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