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The neural network accelerator design for multi-task processing

Xu Haobo * ™, Wang Ying" , Wang Yujie*, Min Feng” ™ , Han Yinhe "
( " Institute of Computing Technology, Chinese Academy of Sciences, Beijing 100190 )
( ™ University of Chinese Academy of Sciences, Beijing 100049 )
Abstract

An accelerator architecture from the perspective of multi-task systems and algorithm-and-hardware co-design is
proposed. First, a simultaneous multi-task algorithm is proposed to exploit the repetitive feature and the computa-
tional reuse among the tasks. Then a compact accelerator that fully utilizes the proposed algorithm is designed to
process various vision tasks simultaneously. A time slice-based scheduling method is further proposed to conduct
the multi-vision task in parallel and the network parameter sharing is utilized to achieve significant computational
reuse. It is evaluated in experiments that the proposed accelerator removes 65. 80% of the repetitive operations from
the multi-simultaneous inference tasks and achieves 11 x performance speedup over the state-of-the-art mobile
graphics processing unit (GPU).

Key words: neural network, multi-task, accelerator, parameter sharing, computing reuse
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