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Development of Electronic Tongue System Using
Fuzzy C-Means Algorithm Combined to PCA Method
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Abstract : In this paper, we investigate the visual and quantitative analysis at the same time with an electronic tongue(e-tongue)
system using an array of ISE(ion-selective electrode). We apply the FCM(fuzzy c-means) algorithm combined with PCA(principal
component analysis), which can be reduced multi-dimensional data to third-dimensional data, to classify data patterns detected by
E-Tongue system. The proposed technique can be designed to solve the cluster centers and membership grade of patterns
combined with the output results obtained by PCA method. According to the proposed technique, the membership grade of
unknown pattern, which does not shown previously can be determined and analyzed visually. Conclusionally, the relationship
between the standard patterns and unknown pattern can be easily analyzed. Throughout the experimental trials, the proposed

technique has been confirmed using developed E-Tongue system.
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Table 1. Input data of beers.

WY | waz | aas | aaa | s | ase | T

2}A1 | 465 | 614 | -52.3 | -89.0 | -165 | 2285 | 1789
242 | 398 | -59.7 | -534 | -85.3 | -184 | 2170 | 179.7
A3 | 415 | -63.7 | 511 | -93.3 | -194 | 221.7 | 1806
Ag}l| 414 | -494 | -51.1 | 918 | -125 | 1915 | 1706
22| 404 | -47.1 | -483 | -875 | -146 | 1896 | 1783
REY3| 412 | 467 | -49.3 | -89.8 | -135 | 1834 | 1778
7121|266 | -585 | -385 | -79.0 | 116 | 2084 | 1743
ANz=2| 242 | 541 | -328 | -T6.8 | -12.4 | 2249 | 1823
7 £3| 209 | 534 | -357 | -77.2 | -131 | 2227 | 179.1
#l=etl| 329 | 642 | 465 | -954 | -162 | 1962 | 1714
A=22| 346 | -646 | -452 | -925 | ~161 | 1953 | 1722
Al=23) 332 | 657 | 470 | -944 | -159 | 1986 | 1738
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Table2. PCA analysis results of beers.

Al & . - 5
sp | A Az A3 4 QEEolE 2%
[
#B71 31755 ~1.3548 -3.1097 Table 4. Membership grades of input data.
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Fig. 6. PCA result graph of unknown data.
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Fig. 7. FCM result of unknown data through PCA.
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Table 6. Memberships grade of unknown data.
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