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Distributed computing LSTM accelerator based on pulsating
array architecture

ZHANG Hongsheng, CHENG Zhuoli
(School of Optoelectronic Engineering, Chongging University of Posts and Telecommunications,

Chongqing 400065, P. R. China)

Abstract: A long short-term memory ( LSTM) neural network edge computing accelerator based on distributed systolic ar-
ray architecture was proposed on the resource limited edge computing devices. The design distributes input data storage to
reduce data movement and power consumption, while data transmission in a systolic manner minimizes the idle rate of com-
puting units and enhances computational efficiency. Experimental validation on a VU13P field-programmable gate array
(FPGA) shows that the proposed LSTM accelerator achieves an effective computing power of 179.2 GOPS at an operating
frequency of 200 MHz, with a dynamic power consumption of 0.343 W and an energy efficiency of 522.4 GOPS/W. Com-
pared with typical existing designs, the proposed accelerator improves energy efficiency by more than 34%.
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Fig.1 LSTM basic unit structure diagram
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Fig.2  Overall system architecture of LSTM accelerator in this article
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Fig.5 Weight parameter cutting method
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