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Cigarette tar delivery prediction by SVM based on geometric information

WANG De-ji' 2 LI Guang-cai' LI Wei-jun'
1 Training Centre of CNTC Zhengzhou 450008 China
2 Institute of Intelligent Machines Chinese Academy of Science Hefei 230031 China

Abstract Cigarette tar delivery is difficult to predict because of inadequate samples and nonlinear relationship among vari-
ables. Hence a SVM  Support Vector Machine forecast method based on information geometry was proposed. In SVM based
method  kernel function is very important to the prediction accuracy. A new method was given by conformal mapping from the
perspective of geometric information which can enhance accuracy and efficiency. Experiment was carried out to test the per-
formance of the presented method. Result showed that the SVM based on information geometry can predict tar delivery better
than currently used method.
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24 2000 8 15 4
1 22 20 mg
1 0 0 4 6 8 10 0 0 4 8 10 10 O 4 6 8 10 10 122
2 0 4 6 8§ 10 10 0 4 6 8 6 6 § 10 O 0 4 4 6 § 10 122
3 4 6 10 0 4 10 8 4 6 10 0 10 0 4 10 O 4 6 8 10 4 10 128
4 4 8 0 6 10 6 8 4 8 0 6 4 8 10 8 4 6 10 0 4 10 8 132
5 6 10 4 10 4 0 6 6 10 4 10 10 0 6 8 4 8 0 6 10 6 8 136
6 6 0 8 8 10 6 6 0 8 0 4 8 0 6 6 10 4 10 4 0 6 110
7 8 4 10 6 0 6 8§ 8 4 10 6 8 4 10 6 6 0 0 8 10 6 136
8 8 10 8 0 4 8 6 0 10 0 10 6 4 8 4 10 6 0 6 4 118
9 10 8 4 0 8 0 10 8 6 4 8 4 0 4 8 6 10 8 0 4 116
10 10 10 8 8 6 4 0 10 10 8 8 0 10 8 0 10 8 4 0 8 0 136
11 10 8 4 4 0 0 10 8 6 6 6 6 4 0 10 10 8 6 4 0 124
12 10 10 8 6 4 0 10 4 0 10 4 4 0 0 10 8 4 4 0 0 106
13 8 10 4 0 10 6 4 8 10 8 4 8 6 4 0 10 4 10 8 6 4 0 132
14 8 6 10 6 0 8 4 8 6 0 10 0 10 6 4 8 10 4 0 10 6 4 128
15 6 0 4 10 8§ 10 6 6 0 8 4 6 0 8 4 8 6 10 6 0 8 4 122
16 6 10 8 0 0 6 6 10 4 8 10 4 10 6 6 0 4 10 4 10 6 136
17 4 6 0 6 10 4 8 4 6 10 0 0 8 0 6 6 10 8 0 8 0 6 110
18 4 0 8 10 0 6 8§ 4 0 4 8 6 10 4 8§ 4 6 0 6 10 4 8§ 118
9 0 8 0 4 6 10 O 8§ 10 0 10 0 6 8§ 4 0 8§ 10 6 8§ 114
20 O 4 6 8 8 10 10 O 4 6 6 4 6 8§ 10 O 0 4 6 8§ 10 126
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w3 2o 2 . " 20 y  Xi Xy . Xy
Y= lzlytxt T~ m X = <
2
Xl X2 X3 X4 XS X6 X7 XS X9 XIO X] 1 X12 Xl3 X14 X]S Xl6 X|7 X]8 X|9 XZ() XZ] XZZ

1 0.00 0.00 0.62 0.61 0.89 1.15 1.25 0.00 0.00 0.54 0.62 1.21 1.37 1.51 1.65 0.00 0.72 1.00 1.35 1.36 1.52 1.5219.20 18.89
2 0.00 0.44 0.93 1.23 1.49 0.58 1.25 0.00 0.56 0.80 1.24 0.91 1.03 1.21 1.65 0.00 0.00 0.66 0.67 1.02 1.22 1.52 18.00 18.41
3 0.50 0.63 1.48 0.00 0.57 1.38 0.95 0.62 0.80 1.28 0.00 1.44 0.00 0.57 1.58 0.00 0.69 0.95 1.28 1.62 0.58 1.4519.30 18.37
4 0.49 0.81 0.00 0.8 1.38 0.80 0.92 0.60 1.04 0.00 0.86 0.56 1.27 1.39 1.22 0.60 1.00 1.53 0.00 0.63 1.40 1.13 18.60 18.49
5 0.71 0.98 0.56 1.38 0.53 0.00 0.67 0.87 1.26 0.48 1.39 1.36 0.00 0.81 1.19 0.58 1.30 0.00 0.91 1.52 0.82 1.09 19.90 18.42
6 0.88 0.00 1.38 0.00 1.32 1.60 0.83 1.08 0.00 1.19 0.00 0.67 1.52 0.00 1.10 1.08 2.00 0.74 1.87 0.75 0.00 1.01 19.80 19.03
7 0.95 0.39 1.39 0.83 0.00 0.78 0.90 1.17 0.50 1.20 0.84 1.09 0.61 1.35 0.89 0.88 0.00 1.19 0.00 1.22 1.36 0.8219.40 18.35
8 1.09 0.68 0.00 1.59 1.23 0.00 0.52 1.34 0.87 0.00 1.61 0.00 1.77 0.93 0.68 1.35 0.75 1.72 1.4 0.00 0.94 0.63 19.60 18.75
9 1.39 0.92 0.98 0.65 0.00 1.21 0.00 1.71 1.18 0.85 0.65 1.27 0.72 0.00 0.70 1.37 1.14 0.00 1.77 1.43 0.00 0.64 19.70 18.58
10 1.18 0.98 1.11 1.10 0.80 0.52 0.00 1.46 1.26 0.9 1.11 0.00 1.54 1.08 0.00 1.46 1.30 0.89 0.60 0.00 1.09 0.00 19.00 18.46
11 1.30 0.86 0.91 0.60 0.59 0.00 0.00 1.60 1.11 0.79 0.92 0.89 1.01 0.59 0.00 1.60 1.78 1.31 1.32 1.00 0.60 0.00 18.90 18.79
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2
12 1.52 0.51 1.78 1.41 1.03 0.66 0.00 1.87 0.65 0.00 1.79 0.70 0.79 0.00 0.00 1.88 1.66 1.15 0.77 0.78 0.00 0.00 18.40 18.95
13 0.98 1.01 0.57 0.00 1.38 0.80 0.46 1.20 1.30 0.99 0.57 1.12 0.95 0.56 0.00 1.51 0.67 1.53 1.24 0.%4 0.56 0.00 19.90 18.35
14 1.01 0.63 1.48 0.88 0.00 1.10 0.48 1.24 0.80 0.00 1.48 0.00 1.63 0.86 0.63 1.24 1.72 0.63 0.00 1.62 0.87 0.58 19.50 18.88
15 0.79 0.00 0.62 1.53 1.19 1.44 0.75 0.98 0.00 1.07 0.62 0.91 0.00 1.21 0.66 1.30 1.08 1.66 1.01 0.00 1.22 0.61 19.70 18.65
16 0.71 0.98 1.11 0.00 1.07 0.00 0.67 0.87 1.26 0.48 1.11 1.36 0.61 1.35 0.89 0.88 0.00 0.60 1.51 0.61 1.36 0.8220.10 18.27
17 0.59 0.73 0.00 1.02 1.65 0.64 1.11 0.72 0.94 1.49 0.00 0.00 1.52 0.00 1.10 1.08 2.00 1.47 0.00 1.51 0.00 1.01 20.50 18.58
18 0.55 0.00 1.28 1.59 0.00 0.90 1.03 0.67 0.00 0.55 1.28 0.4 1.77 0.2 1.37 0.67 1.12 0.00 1.4 1.76 0.63 1.26 19.30 19.04
19 0.00 0.4 0.00 0.66 0.96 1.24 1.34 0.00 1.20 1.44 0.00 1.62 0.00 0.97 1.42 0.70 0.00 1.42 1.80 0.00 0.98 1.30 19.00 17.96
20 0.00 0.43 0.90 1.19 1.15 1.40 1.21 0.00 0.54 0.78 0.90 0.59 1.00 1.17 1.60 0.00 1.40 0.00 0.65 0.9 1.18 1.48 19.50 18.54
SVM ¢ =2000 e =0.00001 SVM 20.4571
0.8571 23.8678
K ;o [1x=x"]12 B ||xi—xi||2 0.8595 0.1571 5.4709
A =ep = 2p2 =P T ok 0.75 SVM
11
n 4
1 Il x — o; |12
Dx =—2,exp -5 12
ni B
n oo; f i
SVM
3
SVM
3 SVM
SVM
19.2 19.5337 -0.0337 18.89 0.31
18.0 18.3609 -0.0609 18.41 -0.14
19.3 19.7540 -0.4540 18.37 0.93
18.6 18.6070 -0.0070 18.49 0.11 I 2007 43 9 234.235.
19.9 19.4769 0.4231 18.42 1.48
19.8 19.6651 0.1349 19.03 0.77 I 2005 20 5
19.4 19.3878 0.0122 18.35 1.05 1538
19.6 19.4850 0.1150 18.75 0.85
19.7 19.5579 0.1421 18.58 1.12 I 2005 3 35.37.
19.0 19.2377 -0.2377 18.46 0.54 VapniK V N. The Nature of Statistical Learning Theory M .
18.9 19.2100 -0.0100 18.79 0.11 Springer New York 1998,
18.4 18.1973 0.2027 18.95 -0.35 Mika S Ratsch G Weston J et al. Fisher discriminant Analy-
19.9 19.7256 0. 1744 18.35 1.55 sis with Kernels ] . Neural networks for signal processing
19.5 19.5810 -0.0810 18.88 0.62 1999 8 41-48.
19.7 19.8146 -0.1146 18.65 1.05 Hammer B. A note on the universal approximation capability of
20.1 20.1798 -0.0798 18.27 1.83 support vector machine J . Neural processing letters 2003 17
20.5 20.1621 0.3379 18.58 1.92
45-53.
9.3 19.321 -0.0e21  19.04 0.26 WANG De-ji  XIONG Fan-lun WANG Ru-jing et al. The
19.0 18.8839 0.1161 17.96 1.04 metamer number prediction based on improved SVM J . Pattern
19.5 19.8629 -0.3629 18.54 0.96

Recognition and Artificial Intelligence 2006 19 4  557-560.





