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(57) Abstract: A convolution method for high-speed deep learning according to the present inven-

(=21 tion comprises: (a) a step in which a feature map reception unit of a convolution system receives
AA a feature map comprising N channels; (b) a step in which a main control unit of the convolution

system selects a "0th" channel from the feature map comprising the N channels; (c) a step in which

si0 the main control unit confirms "0,0" xy coordinates from the feature map of the "0th" channel; (d) a

coarse step in which a convolution calculation unit of the convolution system performs convolution
calculation and rectified linear unit (ReLU) calculation while proceeding by twos in the horizontal
s direction and vertical direction in the feature map; (¢) a step in which a channel switching unit of
the convolution system switches to a subsequent channel when the coarse step for the feature map
of the "0th" channel is complete; (f) a step in which the main control unit determines whether the
switched channel is greater or less than N; and (g) a step in which, if the switched channel in step
(f) is greater than N, the main control unit determines the convolution calculation for all channels to
have been complete, and outputs the feature map by means of a feature map output unit. Therefore,
the convolution calculation which occupies most of a convolution neural network is shortened, and
thus the inference speed in deep learning can be increased.
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MAC/image(million)
= 230 OE 28 R
V6G16 = B30 9775

Convl_1 86.7 63.7 26.5
Convl 2 1849.7 1557.1 15.8
Conv2_1 924.8 779.6 157
Conv2_2 1849.7 14711 20.5
Conv3_1 924.8 720.4 22.1
Conv3_2 1849.7 1441.6 22.1
Conv3_3 1849.7 1094.3 40.8
Conv4_1 924.8 605.8 34.5
Conv4_2 1849.7 1065.1 424
Conv4_3 1849.7 714.0 61.4
Convs_1 462.4 245.6 46.9
Convb_2 462.4 209.9 54.6
Conv5_3 462.4 145.0 68.6

total 15346.6 10113.4 34.1
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