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Abstract
Stochastic computing (SC), a low-cost and noise-tolerant computing paradigm first introduced in the 1960s, has
received considerable attention in recent years for efficient design of machine learning systems, particularly
convolutional neural networks (CNNs). Data is converted from traditional weighted binary format to uniform bitstream representation and processed using extremely simple logic gates. Multiplication, as a common but costly
operation in conventional design of CNNs can be implemented using simple standard AND gates in stochastic domain.
The paradigm achieves orders of magnitude saving in hardware cost compared to the conventional fixed-point binary
designs. Long latency and high energy consumption, however, have been the main challenges in SC-based design of
CNNs. Often long random bit-streams must be processed to produce acceptable results. Recent developments in the
area of SC has revolutionized the paradigm. Low-cost, high-performance, and energy efficient CNNs are being
developed by processing low-discrepancy deterministic bit-streams. In this talk, we will review the current state-of-theart SC-based designs of CNNs. From conventional random bit-stream-based to developing low-discrepancy SC
designs, we will discuss the potentials and challenges in designing SC-based CNNs.
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