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[ Abstract] The quick access recorder( QAR) retains the navigational information of all important flight parameters
of the original flight, making it possible to analyze aircraft real-time conditions and ensure flight quality. According
to the characteristics of high-dimensional large-scale QAR data, under the background of Big Data, different from
the traditional mechanism modeling and analysis of aircraft flight state, the paper uses deep learning to establish a
data-driven aircraft flight state recognition model. Based on the study of real QAR flight data, an abnormal flight
state recognition program based on the Sparse Restricted Boltzmann Machine is developed. First of all, we use the
wavelet de-noising translation method to pre-process the original flight data. And then, we select a series of typical
flight parameters, extract the classical time-domain features of these parameters and the mixed entropy feature like
Wavelet Singular Entropy to form the feature set. Then we use the Principal Component Analysis technique and the
Sparse Restricted Boltzmann Machine to effectively reduce the feature set. Finally, we use four-fold cross validation
method. We put the training set into the Gaussian process classifier as a last step. The experimental results show
that the flight state recognition based on the Sparse Restricted Boltzmann Machine-Gaussian process classification
has high classification accuracy.
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