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Developing efficient algorithms for nonconvex non smooth optimization and its
application to machine learning
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SDCA Successive
Difference-of-Convex Approximation method

The sparse OEtimization problem is a typical example of a nonsmooth
nonconvex optimization problem, which has two intractable characteristics: nonconvexity and
non-differentiability. In this research project, we have developed a solution method that combines
the Successive Difference-of-Convex Approximation method (SDCA) with the homotopy method to achieve
both "efficiency" and "high approximation accuracy". Furthermore, by simultaneously changing the
parameters and performing iterative update to find a stationary point to improve computational
efficiency, we were able to construct an algorithm with a theoretical convergence rate that is
comparable to that of ordinary nonlinear optimization methods.
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Figure 3: Visualization of the Ackley function and its Gaussian smoothed function.
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