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Wine Quality Detection Model Based on Support Vector Machine
Algorithm
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2. College of Information Science and Technology , Gansu Agricultural University , Lanzhou 730070, China)

Abstract: With the continuous development of our country’s economy, wine, as a delightful medium of life, has entered the public dining ta-
ble. However, the quality inspection of wine is still mainly based on the tasting of wine tasters, which can no longer meet the needs of the
large—scale and intelligent development of the food industry. Therefore, based on the support vector machine algorithm, the physicochemical
indicators of wine were modeled, and the Box plot method was implemented using R language to handle outliers. At the same time, the support
vector machine parameters of the RBF kernel were optimized, resulting in a wine quality detection model with an accuracy of 96.46%. This pro-
vides an effective approach for wine quality control.
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Table 1 Summary of wine data

®1 FEEHRLE

F8FR Min IstQu  Median Mean 3rd Qu Max
fixed.acidity 3.8 6.3 6.8 6.9 7.3 14.2
volatile.acidity 0.08 0.21 0.26 0.28 0.32 1.10
citric.acid 0 0.27 0.32 0.33 0.39 1.66
residual.sugar 1 2 5 6 10 66
chlorides 0.01 0.04 0.04 0.05 0.05 0.35
free.sulfur.dioxide 2.00  23.00 34.00 3531 46.00 289.00
total.sulfur.dioxide 9 108 134 138 167 440
density 0.99 0.99 0.99 0.99 1.00 1.04
pH 2.7 3.1 32 32 33 3.8
sulphates 0.22 0.41 0.47 0.49 0.55 1.08
alcohol 8.0 9.5 10.4 10.5 11.4 14.2
quality 3.0 5.0 6.0 59 6.0 9.0
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Fig. 1 Correlation coefficients of various variables in wine data

E1 #HEORESZTERXRY



9 M Tk — 0, B 3T SR ) B A A Y R R AG A AR - 139 -
AT AR L T B TR G B R T PR, 7E T 4R
] Bt 3 9 W
1 i T R — o L6 i 5 0 A A B 2
V] 2 Sy S i B A TR R B T AT LR i, R
1) 2 0 SRS 31 4 TR ), 35308 A TR e : Cp
i 2L AR 25 431 L 0 50 RS e B 22 25 4 L s e

I 2 TS A e R S ) M S X PR A

03-
0.2+
0.1+
00-

Jood

04-
203-
2 5o
502
© 011

00-

quality
D poor

D ordinary
D excellent

fieuipio

04-
03-
02-
0.1-
0.0-

Jus||@X8

8 10 12 14
alcohol

Fig. 2 Nuclear density diagram of alcohol concentration and
wine quality
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Fig.3 concentration scatter diagram of alcohol and escaping
acidity of different quality wines
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Table 2 Data summary after abnormal value processing
F2 REELERBELCE
LD Min IstQu  Median ~ Mean  3rd Qu Max
fixed.acidity 3.800 6.300 6.800 6.851 7.300 14.200
0.0800 0.2100 0.2600 0.2708 0.3200 1.1000
citric.acid 0 0.27 0.32 0.33 0.38 1.66
residual.sugar 0.600 1.700 5.200 6.372 9.800  65.800

0.009 00 0.036 00 0.043 00 0.045 66 0.050 00 0.346 00
free.sulfur.dioxide  2.00 23.00 34.00 35.15 46.00  131.00

volatile.acidity

chlorides

total.sulfur.dioxide 10 108 134 138.1 167 344
density 09871 09917 09936 09939 0.9959 1.0030

pH 2.7 3.0 3.1 3.1 3.2 3.8
sulphates 0.2200 04100 04700 0.4897 0.5500 1.0800

alcohol 8.0 9.5 10.4 10.5 11.4 14.2

Table 3 Forecast results
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Table 4 Commonly used kernel functions
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Table 5 Prediction results of different kernel functions
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Table 6 Confusion matrix of the model
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Table 7 Prediction results of optimized model
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