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This research ﬁroject has established theoretical approaches on unified
synthesis of filter structures that achieve higher arithmetic precision of stochastic
computation-based next-generation digital filters than conventional methods. First, a unified
synthesis method has been developed for stochastic FIR filters, where the method makes use of the
deterministic and stochastic hybrid comﬁutation. Next, two synthesis methods have been developed for
stochastic IIR filters to improve arithmetic precision. The proposed methods respectively make use
of the scaled/cascaded structure and the state-space equation. Furthermore, hardware implementation
using the proposed theory has been conducted and it has been demonstrated that the proposed method
can attain at most 40dB improvement in filter characteristics.
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