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Abstract: Objective: This study focuses on realizing the automatic
classification of liquor flowers and then improving the real-time
and stability of liquor picking. Methods: The machine vision com-
bined with convolutional neural network was used to replace hu-
man eyes for liquor picking. Comparing with many image classifi-
cation methods, the superiority of the improved algorithm was
verified. Results: The results showed that the classification accu-
racy of the model based on the improved Vggl6 convolutional
neural network plus transferring-learning method was up to
96.69%. Conclusion: This method can be used in the real-time
classification of Baijiu hops stably.

Keywords: baijiu; hops; machine vision; image classification;

convolution neural network
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Table 1 Characteristics of hops and alcohol concentration
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Figure 1 Mean filtering
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Figure 2 Schematic diagram of median filter
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Figure 3 Gaussian filtering
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Figure 5 Basic structure of convolutional neural network
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Figure 6 Convolution process
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Table 3 Vggl6 model structure

Sa BRE BBIER i PN 7 FRAE B R O R AR
LN 3 224X 224
HREZE 3X3 64 1 1 224X 224 X 64 ReLu
HREZE 3X3 64 1 1 224X 224 X 64 ReLu
WAL 2X2 64 112X 112X 64
HRE 3X3 128 1 1 112X112X128 ReLu
HREZE 3X3 128 1 1 112X 112X 128 ReLu
WAL 2X2 128 56X 56X 128
HRE 3X3 256 1 1 56X 56X 256 RelLu
HRE 3X3 256 1 1 5656 X256 RelLu
HBHE 3X3 256 1 1 5656 X256 RelLu
WAL 2X2 256 28X 28X 256
HBHE 3X3 512 1 1 28X 28X 512 ReLu
LRE 3X3 512 1 1 28X 28X 512 ReLu
HREZE 3X3 512 1 1 28X 28X 512 ReLu
Ak 2X2 512 14X 14X 512
BRE 3X3 512 1 1 14X 14X 512 ReLu
Bz 3X3 512 1 1 14X 14 X512 ReLu
Bz 3X3 512 1 1 14X 14 X512 ReLu
WAL 2X2 512 TXT7X512
A 1X1X4 096
A 1X1X4 096
ESSUE:s 1X1X1 000
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Figure 8 Structure of improved model
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Figure 9 Pooled feature graph Figure 10 1 : 1 feature fusion graph
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Figure 11

Classification results of classical model
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Figure 14 Accuracy of improved model
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Table 4 Comparison of experimental results between

improved model and traditional model

P AR E KK ﬁjﬁm YR
LeNet_5 5 100 52.81 4.96
AlexNet 8 100 57.33 12.53
Vggll 11 1000 70.24 279.00
Vggl6 16 1000 80.30 537.60
AR A 16 1 000 96.69 394.80
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Table 5 Comparison of accuracy between manual classi-

fication and systematic classification ( the first

time) %
- NT A2k o .
ipia I R g2k
A B C D
SLBWAE 92 94 87 89 99
BELHAE 93 91 86 86 98
KEWAE 95 96 95 92 98
R AL 97 99 98 94 99
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Table 6 Comparison of accuracy between manual classi-

fication and systematic classification(the second

time) %
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iy B SENS e
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Sk B A6 92 92 86 89 99
FEOAE 93 92 86 86 98
KEOGAE 94 98 93 92 98
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Table 7 Comparison of classification time s
ANT 52 RS
WL - N
B C D s
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