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Abstract: The variable precision Bayesian rough set( VPBRS) approach is a flexible method for
Kansei knowledge acquisition to accommodate the individual differences within a user group. In
order to handle the possible combinatorial explosion at the stage of Kansei rule extraction, an
improved algorithm based on sequential covering strategy is proposed. Basically, the
approximation regions of Kansei decision classes are taken as the input, and the selection of
conjunctive items with maximum covering ability is taken as the greedy search strategy for rule
specialization. On this basis, the approximation region is covered step by step through iterative
learning, and the decision rule set is extracted. A basic example and a design example of toaster
appearance are conducted, whose results show that the improved VPBRS approach is effective.
Key words: Kansei engineering; knowledge acquisition; decision rule; Bayesian rough sets;
sequential covering strategy
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Table 1 Procedures of E-LEM2 algorithm

BN AR () 2 (4) A RIIEX S B, ;
B LR R

1 R=(;

2 for each B; do

3 R =0;

4 while B, # & do

5 r: =®;

6 EC: ={f(e,c) =v.,| deeB;,IceC,Iv eV, };
7 while Cond, ¢ B, || = do

8 best: = J;

9 for each ec € EC do

10 if evaluate(ec U r) >evaluate(bestUr)
11 then best; =ec;

12 end

13 r: =rUbest;

14 EC. =EC - best;

15 end

16 R, =R, U (r—D;;Cer(r;D;) ;Cov(r;D;));
17 B;:=B,-Cond,;

18 end

19 R:=RUR;

20 end
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Table 2 Extraction results of Kansei rules by VPBRS
and its improved approach
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Table 3 Sample data of toaster appearance design

‘ ‘ B E L5 - T S R

Fooor o B o m g A

5% WM W OB W % A F H I J K L M N O P Q
£S5 < 5 < ¢

1 1 2 6 4 6 5 1 1

16 1 6 3 5 2 6 2 2

16 32 5 5 5 4 4 2 2

1 2 1 2 1 2 1 2 1 1

F4 E Tt VPBRS 77K B &R
Table 4 Aquired Kansei knowledge based on the
improved VPBRS approach
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Table 5 Test results of eight-fold cross-validation
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