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Abstract In recent years, Al is applied in wide range of fields. Its learning and recognition are based on Neural
Network (NN), which are actively studied. Although for High-Performance Computing (HPC), GPU, FPGA or
ASIC specialized to certain NN is proposed, it is not easy to apply them to embedded applications because of power
consumption and area constraints. On the other hand, some embedded processors adopt vector units for multimedia
application. In this study, extended vector load function and lower precision SIMD operation are added to vector
units to accelerate convolution, which is executed in Convolutional Neural Network.
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Algorithm 1 N7 MUEE AW E A

1: VectorLength < k

2: if k=3 then

3: 00+ {K][0], K[1], K[2]} // load vector to vregO

vl «+ {K|3], K[4], K[5]}

v2 + {K[6], K[7], K[8]}

v3 < {Aladr — win, — 1], Aladr — w;y ), Aladr — wi, + 1]}
v4 < {Aladr — 1], Aladr], Aladr 4 1]}
v5 + {Aladr + win, — 1], Aladr + win],
v0 < v0 x v3 //Vecotr Multiply

10: w0« v0 + vl x v4 //Vector Multiply and Add
11: 00 <= 00 +v2 X vd

12:  s0 «+ Zf:_()l v0[z] //Vector Accumulate

13:  out < s0

14: else if k =5 then

15:

16: else if k =7 then

Aladr + win, + 1]}

© ® 3> a R

17:
18: end if
T .
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Fig.5 Execution cycle of convolution
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N3%. Algorithm2 ® 6 {7H T/R L7z VMAC(Vector Multiply
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Fig.6 Shaping on vector load
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BH5, —#M7%& Gather-Scatter TIEA 2T v 7 AT kb
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AV T IR ANFET . FDI=, Sparse THA XADKZE
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Algorithm 2 —JibZ21T > TeBHAHEEA
. length « k2

: ksize < k
. stride < win
: 00 + {K[0], K[1], ..., K[k?® — 1]}
vl < k x k elements around Aladr]
2
s0 Zfzgl v0[i] X v1[i] //Vector Multiply and Accumulate

: out < s0
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