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Abstract: Aiming at the low efficiency of weight gradient calculation in a neural network training accelerator, a floating-point op-

eration optimization architecture based on the high performance convolutional neural network (CNN) training processor is designed.

On the basic principle of CNN training architecture, a training optimization architecture with 32 bit, 24 bit, 16 bit and mixed accuracy

is proposed, the best floating-point format for edge devices with low energy consumption and smaller size is found. By field program-

mable gate array (FPGA), the accelerator engine is used to verify the reasoning and training of MNIST handwritten digital data sets.

The data with 24 bit custom floating-point format and 16 bit brain floating-point format are used to constuct that of hybrid convolution

24 bit floating-point format, which realizes the accuracy of more than 93%. TSMC 55 nm chip is used to realize the optimized hybrid

accuracy of the accelerator, and the energy consumption of each image is 8. 51 pJ.

Keywords: convolutional neural network; floating point operation; accelerator; weight gradient; processor
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CNN+MACH 90. 13 58.17 12.25 | 696.27
Spike+ CNN7 91. 56 236. 94 20.87 | 4 720.55
AR5 W 93. 32 13. 40 0. 64" 8.51

% i Xilinx Vivado iTE (R =T NWR+IHETHH).

B8 AL, fEARSCH R GREHBR —240
. WIREMR I REFE 8.5 ), IR EHZR M REFE 43 L
{4 CNN J7i% ., CNN+MAC J5 % #1 Spike+ CNN J5 #: A%
1140, 81 F1 555 1.

5 Z®RIB

A SCPAE T AT s LI T CNN IS5 i 7
MIBHEAF, ik 100 MHz AR T8N T &k, A
MNIST F 5 5500 AT Al (6 IR A4 R R 457
ST 9320 LA b HERG . IF HL AR B W REAE Ll 8.5
pds HOHA Y T o MBI T RERE . i T AR A 55 nm
R BTS2 BUAIG RE B R0 RS B . R, AR ST 0 e S
WHTFISE AL H . FEARMPIE S, 2K 7E CNN Jin#
AP N 8bit P A, il HE— 2 RR KRR
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