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[ Abstract] To improve the correct rate of image classification using sparse representation dictionaries, a discriminate dictionary
training algorithm based on adaptive steepest descent is proposed. This algorithm uses alternating gradient descent for bi-objective
optimization model of discriminate dictionary training. To guarantee the convergence of sparse representation residual and the
incoherence of atoms from dictionaries corresponding to different classes and increasing convergence rate, adaptive step size is
adopted and the method of calculating the step size is proved. The steps of the algorithm are as following: Fix dictionaries and use
current dictionaries and data samples to calculate the steepest descent directions and adaptive step sizes of the sparse representation
coefficients. Small coefficients are set to zero according to sparseness constraints. Fix sparse representation coefficients, and use
sparse representation coefficients and data samples to calculate the steepest descent direction and adaptive step size of dictionaries.
Experimental results of hand-writing recognition show that the correct rate is 96.51%.
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