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An area and power-efficient machine learning functional unit
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Abstract
With the increasing popularity of machine learning ( ML) techniques,

Zhou Shengyuan

many dedicated ML accelerators have
been proposed. However, such accelerators are still limited by their narrow scope for their specified purposes. Mo-
reover, despite restricted improvements from silicon technology, the expanding scale of problems exacerbates the in-
efficiency of proposed ML accelerators. In this paper, we thoroughly analyze the most time-consuming parts of four
, k-nearest neighbors (£-NN) , k-Means, support vector machine (SVM) and logistic
In addition,
data-width on accuracy and hardware overheads. Based on the analysis, we propose a functional unit accommodat-
including both 16-bit floating
point operators and 32-bit floating point operators. The results of the experiments show that the proposed functional

popular ML algorithms, i. e.

regression (LR). in order to achieve higher area and power efficiency, we further study the effect of

ing various ML algorithms, which consists of mixed-bit floating point operators

unit can reduce 69. 80% of total area consumption and 68. 98% of total power consumption with little accuracy

loss.
Key words: machine learning (ML), functional unit, accelerator, area-efficient, power-efficient



