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Abstract; Intelligent cigarette sensory evaluation system involves multi-class classification
problems. The one-versus-one (OVO) decomposition strategy was employed to divide the multi-
class classification problem into several easier-to-solve binary sub-problems. Then binary
classifiers were established for these sub-problems. Finally, an aggregation strategy was adopted
to combine the binary classifiers to be a multi-class classifier. In addition, dynamic classifier
selection for OVO strategy ( DCS-OVO) and distance-based relative competence weighting for
OVO strategy ( DRCW-OVO) were used to reduce the negative effect of the non-competent
classifiers. In order to verify the effectiveness of the employed method in intelligent cigarette
sensory evaluation, the experimental comparison by using the dataset from a Chinese tobacco
company was carried out. The results indicate that the OVO decomposition strategy outperforms
the classical methodology in intelligent cigarette sensory evaluation.

Key words: multi-class classification; one-versus-one ( OVO ) decomposition; aggregation
strategy ; cigarette sensory quality; intelligent evaluation
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Table 1 Assessment criteria for sensory quality
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Fig. 1 lllustration of “one versus one” decomposition
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Table 5 Classification accuracy of cigarette sensory quality with decision tree as the base classifier

LIRS Base VOTE LAY LVPC ND DCS -0OVO DRCW - 0OVO
e 86.50 (4)  86.44 (6) 86.49 (5) 86.64 (2) 86.61 (3)  86.35(7) 88.13 (1)
S 53.05 (7)  54.45 (6)  55.73 (3)  56.84 (2)  54.92 (4)  54.59 (5) 60.51 (1)
75 82.63 (4) 81.99 (7) 82.67 (3) 82.78 (2) 82.32(6)  82.55(5) 84.89 (1)
a0 64.85 (2)  62.98 (7) 64.24 (4) 64.85(2) 64.18 (5)  63.98 (6) 68.74 (1)
A 63.27 (4)  62.36 (6)  63.30 (3)  63.89 (2) 62.31 (7)  62.51 (5) 66.67 (1)

EHEER 70.06 (4.2) 69.64 (6.4) 70.49 (3.6) 71.00 (2.0) 70.07 (5.0) 70.00 (5.6) 73.79 (1.0)
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Table 6 Classification accuracy of cigarette sensory quality with neural network as the base classifier

A oS Base VOTE \VaY LVPC ND DCS -OVO DRCW - OVO
P e 80.53 (7)  86.43 (5) 86.55 (4) 83.60 (6) 86.96 (2)  86.64 (3) 89.35 (1)
1 47.37 (7)  59.16 (5)  60.61 (3)  54.43 (6) 61.81 (1)  60.88 (2) 59.45 (4)
e, 77.87 (7)  83.34 (5)  84.25 (3)  78.13 (6)  84.45 (2)  83.64 (4) 85.33 (1)
ik 71.64 (6)  72.81 (4)  72.90 (3)  70.91 (7)  73.01 (2)  72.02 (5) 74.12 (1)
AR 62.19 (7)  67.07 (5)  69.03 (3)  64.09 (6)  69.42 (1)  68.53 (4) 69.13 (2)

FIGER 67.92 (6.8) 73.76 (4.8) 74.67 (3.2) 70.23 (6.2) 75.13 (1.6) 74.34 (3.6)  75.48 (1.8)

R7 UXHFEENAESLBNESEBRERESLEHRE

Table 7 Classification accuracy of cigarette sensory quality with support vector machine as the base classifier

P oS VOTE WV LVPC ND DCS - OVO DRCW - OVO
pnES 88.19 (3) 88.22 (2) 87.26 (6) 88.16 (4) 88.02 (5) 89.56 (1)
F 59.83 (5) 60.04 (3) 60.56 (1) 59.95 (4) 59.25 (6) 60.47 (2)
45 85.61 (4) 85.73 (2) 84.97 (6) 85.64 (3) 85.14 (5) 85.91 (1)
% 71.67 (5) 72.05 (3) 72.67 (2) 71.85 (4) 70.76 (6) 73.81 (1)
Ak 70.41 (5) 70. 44 (4) 70. 82 (2) 70.50 (3) 70.20 (6) 71.44 (1)

S35 75.14 (4.4)  75.30 (2.8)  75.26 (3.4)  75.22 (3.6) 74.67 (5.6) 76.24 (1.2)
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