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MPE Z [1]Js#f H 2 AUE , IF H &5 1) MPE Z 4] J5)
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Bit-serial-based dynamic-precision neural network processor

HAO Yifan™ ™ , ZHI Tian ", DU Zidong "

( " State Key Lab of Processors, Institute of Computing Technology,
Chinese Academy of Sciences, Beijing 100190)

( ™ University of Chinese Academy of Sciences, Beijing 100049 )
Abstract

Aiming at the problem that the existing neural network dynamic-precision-computing system introduces a lot of

computing and data access overhead in the process of periodic model retraining and switching, this paper proposes

a dynamic-precision neural-network processor ( DPNN) based on bit-serial-computing, which can support neural

networks of any scales and bit-widths. DPNN supports fine-grained adjustment of model data accuracy without re-

training, and eliminates repeated operands and data access caused by bits-of-synapses overlap during dynamic-pre-

cision-computing. The experimental results show that, compared with MinMaxNN, one of the latest advances in

self-aware neural network systems (SaNNs), DPNN could reduce operands by 1.34 —2.52 times and data access

by 1.16 — 1. 93 times on average. Compared with Stripes, the representative bit-serial-computing neural network

processor, DPNN improves performance by 2. 57 times, saves power-consumption by 2. 87 times, and reduces area

by 1

.95 times.

Key words: neural network processor, dynamic precision computing, bit-serial
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