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Automation Evaluation of Corn Juices Taste Based on Fuzzy Information

Liu Jingjing' Sun Yonghai' Chen Li' Sun Zhonglei’ Wang Xiaodan' Fu Tianyu'
(1. College of Biological and Agricultural Engineering, Jilin University, Changchun 130025, China
2. College of Life Science and Technology, Yangize Normal University, Chongqing 408100, China)

Abstract.; Fuzzy information of corn juices was automatically evaluated based on a sensor array. The
concept of weights was introduced for different taste sensory evaluation aspects of corn juices. The
conversion of the qualitative and quantitative information was achieved. At the same time, adjustment of
a comprehensive cloud model was completed based on the difference of weight. According to the
requirements of the different evaluation aspects of corn juices including sweetness, soursweet and flavor,
sensor array were analyzed and combination of different sensor array signals were obtained. Fuzzy neural
networks were built for prediction of corn juices taste fuzzy information. The information for different
aspects collected from sensor array was input. The information from cloud model according to sensory
evaluation was output. With training fuzzy neural network, fuzzy layer center value, the fuzzification layer
node width values and fuzzy decision-making regulation parameters were obtained to determine the
network structure. The forecast analysis showed that the system allowed good effect with 0.002 43 ~
0.091 77 error rate in the process of automation evaluation of fuzzy information for corn juices.
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Response radar chart of sensor array

for basic taste substance
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Tab.1 Variance analysis for basic taste

signals from sensors

1% 1A L [A] - J7 A A7 FAH
Gl 0. 186 0. 008 236.902
G2 0. 403 0 41081.933
P1 0. 005 0 159.718
P2 0. 005 0. 006 9.190
P3 0. 008 0. 002 48.958
S1 0.059 0.014 46.733
S2 0.079 0.001 1228. 669
S3 0. 050 0.022 24. 667
S4 0. 054 0. 002 249. 318
S5 0. 059 0.002 356. 964
S6 0. 004 0. 001 28.613
S7 0.014 0. 004 38.142
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Tab.2 Mean difference of sour and other taste

signal for various sensors

e ik TR - - IR —tif
Gl 0.1110" 0.1594" 0.1598" 0.0889 "
G2 0.2119° 0.2097" 0.2169 " 0.2091"
P1 0.0114" 0.0202 * 0.002 6 0.0276"
P2 -0.0231"° 0. 000 03 -0.0063 0.001 8
P3 0. 000 2 -0.0282° -0.0187" -0.0248"
S1 0.0420" 0.0922" 0.0623" 0.0821"
S2 0.0838" 0.0921° 0.0951" 0.1067"
S3 0.0575* -0.0234" -0.0172 -0.0212
S4 0.0634" 0.0729" 0.0974" 0.0738"
S5 0.0626" 0.0598" 0.0507" 0.1161°
S6 0.0218" 0.001 4 0.002 2 0.005 7
S7 0.0315" -0.0078" -0.0120 -0.0096"
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Tab.3 Mean difference of sweet and other

taste signal for various sensors

1 ik - TR it it
Gl -0.0483" -0.1594" 0. 000 4 -0.0706"
G2 0.0022" -0.2097" 0.007 2" -0.0006
P1 -0.0089" -0.0202" -0.0176" 0.0073"
P2 -0.0231" -0.00003  -0.0064 0.001 8
P3 0.0284" 0.0282"° 0.0095" 0.003 3
S1 -0.0501" -0.0922" -0.0299" -0.010 1
S2 -0.0082" -0.0921" 0. 003 06 0.0146"
S3 0.0809 " 0.0234" 0. 006 2 0.002 2
S4 -0.0095" -0.0729" 0.024 53" 0.0009
S5 0.002 8 -0.0598" -0.0090" 0.0563"
S6 0.0203" -0.0014 0. 000 7 0.004 2
S7 0.0393" 0.0078" —0.0042 -0.0018
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Tab.4 Mean difference of salty and other

taste signal for various sensors

1% 1A JE— TR JE—E J— i
Gl 0.048 3" -0.1110" 0.0487" -0.0222"
G2 -0.0022" -0.2119" 0.0050" -0.0028"
P1 0.0089 " -0.0114" -0.0088" 0.0162"
P2 0.0231° 0.0231° 0.0167 0.0249"
P3 -0.0284" -0.0002 -0.0189" -0.0251"
S1 0.050 1" -0.0420" 0.0203" 0.0401"
S2 0.0082" -0.0838" 0.0113" 0.0229"
S3 -0.0809" -0.0575" -0.0746" -0.0787"
S4 0.0095" -0.0634" 0.0340" 0.0104"
S5 -0.0028 -0.0626" -0.0118" 0.0535°
S6 -0.0203" -0.0218" -0.0196" -0.016 1"
S7 -0.0393" -0.0315" -0.0434" -0.0411°
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Tab.5 Errors of corn juices taste prediction

E, E, H,
TR 0.016 79 0.061 75 0.091 77
iR Tl R 0. 046 62 0. 008 94 0.01575
YNEPERS 0.016 11 0.003 38 0.010 55
A 0. 003 86 0.002 43 0. 009 23
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