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A function that expresses the relationship between data obtained from a sensory evaluation and those obtained from
a taste sensor was approximated using a polynomial. First, the basis functions of a polynomial were set to a Legendre
function, and the number of basis functions and their degrees were selected using a genetic algorithm. Next, the coef-
ficients of the polynomial were calculated using multiple regression analysis. The approximation error was estimated
using cross-validation, and the number of basis functions and their degrees were optimized so as to maximize the gen-
eralization of the polynomial. As a result, sufficiently small approximation errors were obtained for test data, and the
explicit relationship between the data obtained from a sensory evaluation and those obtained from a taste sensor were
clarified using the polynomial. The discrimination rate for food was improved using the estimated data of a sensory

evaluation compared to a method that used only the data obtained from a taste sensor.
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Fig.2. Distribution of richness and lactic acid, where

the former was obtained using taste sensor and the latter
was obtained using HPLC.
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evaluation and the latter was obtained using HPLC.
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Table 1. Mean normalized error between richness ob-
tained from sensory evaluation and richness compensa-
tion M1 obtained from Algorithm 3.

Linear MRA Al gorithm 3
Zinax 1 2 4 8
Error| 4.3x107 |4.5x10°[9.5x10*[2.5x107*[ 8.5x10”
N 7 11 14 15 15

Table 2. Mean normalized error between richness ob-
tained from sensory evaluation and richness compensa-
tion M1 obtained from Algorithm 3 that does not use
cross-validation’.

Algorithm 3 ( with &, for Dy )1
Zmax 1 2 4 8
Error|2.7x107| 7.5x10°"| 5.5 107 [ 2.4x10™
N 16 16 16 16

E O :Fresh
2.04

E % /A : Semi hard

2 @ O : Soft
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Fig.4. Distribution of estimate of richness compensa-
tion M1 and lactic acid, where the former was obtained
using Algorithm 3 and the latter was obtained using
HPLC.
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Table 3. Index vectors of the bases and coefficients ob-
tained by Algorithm 3.
i kf a;
1| (0200020)" | -5.71x10°
2 | (0010000)" | 1.50x10°
3| (0000010)T | -2.72x10°
4 | (0200000)" | 7.58x10
5 | (0o00100)" | 1.72x10°
6 | (0001020)" | -3.90x10°
7 | (0001000)T | 1.78x107
8 | (0000001 | 3.35%10'
9 | (2120200)7 | -2.58x10°
10 | (00212007 | 1.91x10°
11 (0201221)" | -6.45x10°
12| (0000220)" | 6.56x10"
13 (2000210)" | -1.74x10°
14 | (2112202)" | 2.84x10°
| b
3.90x10"
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Ka(xq, kg)= =Lkg)------ (4

22, D€ x, —x,, CThh, 77, Pk idxe

[-1,1] ® Legendre ZHATH ), KN TEKI N5,

P(x,0) =1,
P(x,1) = x,
P(x,2)=(Gx*=1)/2, ... (ff 5)
P(x,3) = (553 = 3x)/2,
BB () IR TEFET Do
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T, iBHEEDA YTy I ATH D,

1 @ Fourier DA, Ny & xg DERKEE T 5
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