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We studied low-computation and memory-saving convolutional sparse
representation techniques. Specifically, by making the sparse representation coefficients binary, we
constructed "sparse approximation based on nearest neighbor basis search” and "dictionary learning
based only on simple addition™ to realize convolutional sparse representation with low computational

complexity. In addition, we newly constructed a "self-organizing dictionary learning technique"
focusing on the principle of iterative function systems, and realized memory-saving dictionary
learning. Our study has a large ripple effect since it will lead to breakthroughs in all application
fields using sparse representation. Furthermore, our technology can contribute to technologies such
as image/video coding, restoration, and super-resolution on various terminals.
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