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We have studied analysis and synthesis of dynamic binary neural networks
characterized by ternary connection parameters and the signum activation function. First, in simple
sparse networks (consisting of neurons from three inputs to one output), we have analyzed stability
of rotation-type periodic orbits. Based on the analysis results, we have constructed a synthesis
method that guarantees storage and local stability of the rotation-type periodic orbits. Second, in
three-layer networks, we have given a basic theoretical result on storage and stability of desired
periodic orbits. Based on the theory, we have constructed a synthesis method that guarantees storage

and global stability of any desired periodic orbits. Third, implementing the networks on FPGA
board, periodic orbits have been confirmed experimentally. The FPGA based hardware has applied to
control of walking patterns in hexapod robots.
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