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This research Eroject ﬁroposed a novel Riemannian manifold preconditioning
approach for the tensor completion problem with rank constraint. A novel Riemannian metric or inner
product is proposed that exploits the least-squares structure of the cost function and, considers
the structured symmetry that exists in Tucker decomposition. The specific metric allows to use the
versatile framework of Riemannian optimization on quotient manifolds to develop preconditioned
nonlinear conjugate gradient and stochastic gradient descent algorithms for batch and online setups,

respectively. Furthermore, a novel Riemannian extensions of the Euclidean stochastic gradient
algorithm to a manifold search space have been proposed. The key challenges of averaging, adding,
and subtractin? multiple gradients are addressed with retraction and vector transport. For this
algorithm, a global convergence analysis as well as a local linear rate convergence have been
provided.
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