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Abstract

This paper proposes a separation and feature extraction of image signals using the independent component
analysis(ICA) based on neural networks of efficient learning rule. The proposed learning rule is a hybrd
fixed-point(FP) algorithm based on secant method and momentum. Secant method is applied to improve the
performance by simplifying the lst-order derivative computation for optimizing the objective function, which is to
minimize the mutual informations of the independent components. The momentum is applied for high-speed
convergence by restraining the oscillation in the process of converging to the optimal solution. The proposed algorithm
has been applied to the composite images generated by random mixing matrix from the 10 images of 512x512-pixel.
The simulation results show that the proposed algorithm has better performances of the separation speed and rate
than those using the FP algorithm based on Newton and secant method. The proposed algorithm has been also
applied to extract the features using a 3 set of 10,000 image patches from the 10 fingerprints of 256x256-pixel and the
front and the rear paper money of 480x225-pixel, respectively. The simulation results show that the proposed
algorithm has also better extraction speed than those using the another methods. Especially, the 160 basis
vectors(features) of 16x16-pixel show the local features which have the characteristics of spatial frequency and
oriented edges in the images.

Key Words : Independent Component Analysis, Newton Method, Secant Method, Momentum, Separation and Feature
Extraction of Image Signals
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