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Figure 1. The aging variation of output voltage value
(mV) of each ion sensor in the brewing process of apple
wine[18].
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Table 1. The score of the principal component data.

Day Mark  Z; Z; Z3

° 3.256 -0.715 -0.652
° 3.323 2819 0.786
° 0.856 -1.423 1.014
° 0.630 0.796 0.929
3.023 -1462 -1.274
° 1450 -0.108 0.283
° 1.160 0.727 -0.977
° 2.099 -1.801 0.575
° 1.748 -2.726 0.170

© 00O N O OB W DN B
[ ]

10 . 0.669 -0.470 -0.091
11 o 0.532 1504 -1.114
12 o -0.288 2.501 -0.550
13 o 0426 0410 1.752
14 o -1.207 -0.171  1.305
15 o -1.090 0.288 1.008
16 o -1.382 1.855 0.013
17 o -2.132 0.878 -0.236
18 o -0.545 0.899 -1.482
19 o -0.585 0.973 1.898
20 o -0.089 -0.364 -1.222
21 | -0.965 1127 -0.631
22 [ ] -1.203 -0.072 -0.870
23 [ ] -1.907 -2.412 0.009

coooo 045 0741 0.868
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Figure 2. K-L plotting of the first (Z1) and the second

(22) of the PC data. Mark is in accord with Table 1 Figure 3. The insect-pin three-dimensional scatter dia-
gram. Mark is in accord with Table 1.
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Figure 4. The stereo pair scatter diagram. [OMark is in accord with Table 1. (¢=25°, 6=15°, y=3°)
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Figure 5. The stereo pair scatter diagram. [OMark is in accord with Table 1. (6=50°, 6=30°, y=3°)
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Figure 6. The aspect of the construction on Excel sheet.
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Sub StereoPairColor()

Dim x(30), y(30), z(30), col(30)

Dim x2(30), y2(30), z2(30), xL(30), xR(30)
Dim xxL(30), xxR(30), zzz(30)

n = Cells(2, 2)

T axis rotation ------

DtG = Atn(1) 7/ 45

ph = 50 * DtG: th = 30 * DtG: ps = 3 * DtG
sp = Sin(ph): st = Sin(th): ss = Sin(ps)
cp = Cos(ph): ct = Cos(th): cs = Cos(ps)

all = cp * ct: al2 = sp * ct: al3 = st
a2l = -sp: a22 = cp: a23 =0
a3l = -cp * st: a32 = -sp * st: a33
XLO = 175: xR0 = 425: zz0 = 200: ul
pEEEE axis ---------
For i =1Ton
x(i) = Cells(3 + i, 1): y(i) = Cells(3 + i, 2)
z(i) = Cells@@ + i, 3)
Next 1
GoSub Scaler
Call Drectangle(50, 50, 500, 300)
Call Dline(xxL(2), zzz(2), xxL(5), zzz(5), 0)
Call Wlabel(xxL(2), zzz(2), "Z1(-1)")
Call Wlabel(xxL(5), zzz(5), "Z1(+1)")
Call Dline(xxR(2), zzz(2), xxR(5), zzz(5), 0)
Call Wlabel(xxR(2), zzz(2), "Z1(-1)")
Call Wlabel(xxR(5), zzz(5), "Z1(+1)")
Call Dline(xxL(6), zzz(6), xxL(3), zzz(3), 0)
Call Wlabel(xxL(6) - 5, zzz(6), "Z2(-1)")
Call Wlabel(xxL(3) - 5, zzz(3), "Z2(+1)")
Call Dline(xxR(6), zzz(6), xxR(3), zzz(3), 0)
Call Wlabel(xxR(6) - 5, zzz(6), "Z2(-1)")
Call Wlabel(xxR(3) - 5, zzz(3), "Z2(+1)")
Call Dline(xxL(1), zzz(1), xxL(7), zzz(7), 0)
Call Wlabel(xxL(1), zzz(1), "Z3(+1)")
Call Wlabel(xxL(7), zzz(7), "Z3(-1)")
Call Dline(xxR(1), zzz(1), xxR(7), zzz(7), 0)
Call Wlabel(xxR(7), zzz(7), "Z3(-1)")
Call Wlabel(xxR(1), zzz(1), "Z3(+1)")
Call Dline(300, 50, 300, 350, 0)
For i =1Ton
Call Dcircle(xxL(i), zzz(i), 1, 0)
Call Dcircle(xxR(i), zzz(i), 1, 0)
Next i

ct
100

"--- plot data ----
n = Cells(2, 5): sx =0: sy =0: sz=0:ur =3
For i =1Ton
x(i) = Cells(@ + i, 4): y(i) = Cells(3 + 1, 5)
z(i) = Cells(3 + i, 6)
col(i) = Cells@@ +1i, 7)
SX = sx + Abs(x(i)): sy = sy + Abs(y(i))
sz = sz + Abs(z(1))
Next i
For i =1 Ton
x(1) = x(@) / sx * ur: y(i) =y(@) / sy * ur
z(i) = z(i) / sz * ur
Next i
GoSub Scaler
For i =1 Ton
If col(i) = 0 Or col(i) = 1 Then
Call Dcircle(xxL(i), zzz(i), 2, col(i))
Call Dcircle(xxR(1), zzz(i), 2, col(i))
Else
Call Drectangle(xxL(i) - 3, zzz(i) - 3, 4, 4)
Selection.ShapeRange.Fill.ForeColor.SchemeColor =2
Call Drectangle(xxR(i) - 3, zzz(i) - 3, 4, 4)
Selection.ShapeRange.Fill.ForeColor.SchemeColor =2
Next i
"--- grouping ----
ActiveSheet. Shapes.SelectAll
Selection.ShapeRange.Group
End
Scaler:
For i =1 Ton
x2(i) = all * x(i) + al2 * y(i) + al3 * z(i)
y2(i) = a21 * x(i) + a22 * y(i) + a23 * z(i)
z2(1) = a31 * x(i) + a32 * y(i) + a33 * z(i)
XL(1) = x2(i) * ss + y2(i) * cs
XR(i) = -x2(i) * ss + y2(i) * cs
XXL(1) = xLO + xL(1)*ul:xxR(i) = XRO + xR(i)*ul
zzz(1) = zz0 - z2(i) * ul
Next i
Return
End Sub

Figure 7. Micro-program list of the stereo pair scatter diagram.
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Visualizing of Pattern Recognition in Plural
Chemical Sensors System

Tadayosi YOSHIMURA?*, Yoshihiro AOYAMAP and Akinori UEJIMA?

aDepartment of Chemistry & Biolog Engineering, Fukui National College of Technology
bDepartment of Electronics & Information Engineering, Fukui National College of Technology
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The pattern recognition method is used as principal component (PC) analysis in chemistry research on
plural sensors systems. The PC score pattern is found from the three-dimensional (3D) data. However, the
effective graphical tool for displaying the 3D data is limited. This paper describes the usefulness of the
stereo pair in 3D display of the PC data. The scatter diagram of the stereo pair, made by the Excel/VBA
macro-program, is useful for the plotting with similar clusters.

Keywords: Chemometrics, Pattern Recognition, Principal Component Analysis Method, K-L Plot, Stereo

Pair Scatter Diagram
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