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Abstract: The rise of visual deep learning algorithms based on convolutional neural network (CNN) has promoted the rapid de-
velopment of the artificial intelligence (AI) vision chip design research. The step of chip verification is a bottleneck in the de-
velopment of Al vision chips. A software and hardware verification method for Al vision chip design based on hardware simula-
tion system was introduced. Taking Al vision chip design for edge computing as an example, the chip was run on the hardware
simulation system (ZeBu) and the simulation verification work of typical deep learning network MobileNet was completed. The
results show that the network model implemented on the hardware chip architecture keeps accuracy while the detection time of a
single frame is only 18.51 ms under a 200 MHz clock frequency. The spread of the hardware simulation is 7 times faster than
than of the software simulation.
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*1 MobileNet ZE4FFE (feature map) R~TFNEFUZR~F
1 4-D HRZ 0.438 MB (112pxx128 px*32 px) 3.375KB (3x3x3x32)
2 REGRE 0.438 MB (112 pxx128 pxx32 px) 1.125 KB (3x3x32)
3 HRBERE 0.875 MB (112 pxx128 pxx64 px) 8 KB (1x1x32x64)
4 KB 0.219MB (56 pxx64 pxx64 px) 225 KB (3x3x64)
5 MAER ) 0.438 MB (56 pxx64 pxx128 px) 32 KB (1x1x64x128)
6 REER 0.438 MB (56 pxx64 pxx128 px) 45KB (3x3x128)
7 MAERZ 0.438 MB (56 pxx64 pxx128 px) 64 KB (1x1x128x128)
8 REGZ 0.109 MB (28 pxx32 pxx128 px) 45kB (3x3x128)
9 RAGRE 0.219 MB (28 pxx32 pxx256 px) 128 KB (1x1x128%256)
10 REBE 0.219 MB (28 pxx32 pxx256 px) 9KB (3x3x256)
11 B 0.219 MB (28 pxx32 pxx256 px) 256 KB (1x1x256x256)
12 KB 0.055 MB (14 pxx16 pxx256 px) 9 KB (3x3x256)
13 rABERE 0.109 MB (14 pxx16 pxx512 px) 512 KB (1x1x256x512)
REER 0.109 MB (14 pxx16 pxx512 px) 18 KB (3x3x512)
e MAGRE 0.109 MB (14 pxx16 pxx512 px) 1024 KB (1x1x512x512)
24 REGRE 0.027 MB (7 pxx8 pxx512 px) 18 KB (3x3x512)
25 RAGRE 0.055 MB (7 pxx8 pxx1 024 px) 2048 KB (1x1x512x1024)
26 KB 0.055 MB (7 pxx8 pxx1 024 px) 36 KB (3x3x1024)
27 MAER ) 0.055 MB (7 pxx8 pxx1 024 px) 4096 KB (1x1x1024x1024)
28 TR 0.001 MB (1 pxx1 pxx1 024 px)
29 K (EAA 0.001 MB (1 pxx1 pxx1 024 px) 4096 KB (1x1x1024x1024)
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3) Load (Bias_Data)
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7) Load(Weight Data)

8) Load(Ifmap Data)

9-1) 0 <« otConvolution
(Weight_ Data,Ifmap Data)

9-2) 0 <« otConvolution
(Weight_ Data, Ifmap Data)

9-3) 0 «— ot+Weight Data*
Ifmap Data
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been calculated
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11) 0 <« Shift(o*Mul_Data)

12) Save(o)
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N IR ) 12 241 338 377.65 51.85
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TOF it 4560 400 140.65 19.33

6 ZERIE

AICE A TR E RS ZeBu R 2245
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TR S B AR 40 JS 1 MobileNet V1
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WA, R 22 (RPN 0 28 S0 I /N s i
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RUHFAE ] ZeBu T H 58 2 KI5 L.
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