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With the widesEread use of Al technology, ultra-low latency convolutional
neural network (CNN) processing is highly demanded in fields that require real-time image
classification such as autonomous driving and VR applications. This paper proposes an
ultra-low-latency all-digital in-imager 2D binary convolutional neural network (112D-BNN)
accelerator for image classification. In 112D-BNN, multiply-accumulate operations (MACs) are
processed inside the imager array parallelly in 2D, without extra latency for the row-by-row
processing and data access with random access memories (RAMs). Convolution and sub-sampling
operations using a 3 x 3 kernel are completed in only nine steps of batch-processing-in-2D
regardless of image size using the 112D-BNN architecture, leading to over 88.5% reduction in
computing latency compared with state-of-the-art architectures using batch-processing-in-1D.
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Proposed I12D-BNN architecture A lator & sub (AS)-unit
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