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Abstract: To improve the data processing ability of the concept lattice model and eliminate the impact of incomplete in-
formation, in this paper, considering the limitations of classical concept lattice in actual applications, the granulation
idea in rough sets is integrated into concept lattice. First, we explore information granulation methods from the perspect-
ive of concept lattice and then propose a knowledge acquisition method based on the equivalence class and maximal tol-
erance class, and then, carry out the case analysis. These methods are helpful for the integration of concept lattice and
rough sets. Moreover, they also provide some useful ideas for exploring the analysis and processing mechanism of in-
complete formal contexts.
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tion granulation; data processing
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Table 1 A typical incomplete formal context

a b c d e
1 1 1 0 0 1
2 1 * 0 0 0
3 0 0 0 1 1
4 0 * 0 1 1
5 0 1 1 1 0
6 0 1 1 * 0
7 1 0 1 * 1
8 0 1 0
9 1 * 1 1 1
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Table 2 A fuzzy similarity relation matrix

1 2 3 4 5 6 7 8 9

1 10 08 04 06 02 04 06 06 0.6
2 08 10 04 04 04 06 06 06 04
3 04 04 10 10 04 04 06 04 06
4 06 04 10 10 06 06 06 04 0.6
5 02 04 04 06 10 10 04 02 06
6 04 06 04 06 10 10 04 04 06
7 06 06 06 06 04 04 10 1.0 1.0
8§ 06 06 04 04 02 04 10 10 038
9 06 04 06 06 06 06 10 08 1.0
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Table 3 A fuzzy equivalence relation matrix

1 2 3 4 5 6 7 8 9

1 1 08 06 06 06 06 06 06 0.6

2 038 1 06 06 06 06 06 06 06

3 06 0.6 1 1.0 06 06 06 06 0.6

4 06 06 1.0 1 06 06 06 06 0.6

5 06 06 06 06 1 1.0 06 06 06

6 06 06 06 06 1.0 1 06 06 0.6

7 06 06 06 06 06 0.6 1 1.0 1.0

&8 06 06 06 06 06 06 1.0 1 1

9 06 06 06 06 06 06 1.0 1 1

x4 RIP—IEEARXETR

Table 4 A complete formal context from table 1
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FIESS WK 4 s, TEMCEERE I, &2 H 2 A
AR, AP AT AN 4 AR il — s AR
250, KN TR

a b c d e
1 1 1 0 0 1
2 1 1 0 0 0
3 0 0 0 1 1
4 0 0 0 1 1
5 0 1 1 1 0
6 0 1 1 1 0
7 1 0 1 0 1
8 1 0 1 0 1
9 1 0 1 1 1

B1 ETHENINARISHHBEEEN
Fig.1 Concept lattice structure derived from table 1 based
on criterion 1
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Table 5 A incomplete formal context

a b c d e
1 0 0 0 1 1
2 1 0 0 1 1
3 1 0 0 1 0
4 1 * 0 1 0
5 1 0 1 1 0
6 1 0 1 0 0
7 1 * 1 * 1
8 1 0 1 0 1
9 1 1 1 0 1

AL, FH P AT DL e B R A, A Y
FIE S5 R 6 Fron . 7R B, B 2 Al
AR R AL, P AT DL 6 2R B— s AR SR
g4, niE 2 Fis o

6 RSW—IZEEUEAES

Table 6 Complete formal context generated from table 5

a b c d e
1 0 0 0 1 1
2 1 0 0 1 1
3 1 0 0 1 0
4 1 0 0 1 0
5 1 0 1 1 0
6 1 0 1 0 0
7 1 0 1 0 1
8 1 0 1 0 1
9 1 1 1 0 1

2789,ae) (12,de)

(5,acd)

(0,abcde)

B2 EFAEMN2MNAESSHOBSIRER
Fig.2 Concept lattice structure derived from Table 5
based on Criterion 2
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Table 7 A granular formal context from table 5

a b c d e

{1} 0 0 0 1 1
{2} 1 0 0 1 1
(3,4} 1 0 0 1 0
{5} 1 0 1 1 0
{6} 1 0 1 0 0
{7, 8} 1 0 1 0 1
{7,9} 1 1 1 0 1

123456789,0)

(23456789,a) (12789,¢)

(12345,d)

(56789,ac/

(2345,ad) 2789.098 15 4o

(2,ade)

(5,acd) (79,abce)

(0,abcde)

B3 ETHEMN3INERS SHOMSHEN
Fig.3 Concept lattice structure derived from Table 5
based on Criterion 3
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Table 8 A incomplete formal context

B (H, yes) (H, no) (M, yes) (M, no) (T, high) (T, very high) (T, normal) (F,yes)  (F,no)
P, 0 1 1 0 1 0 0 1 0
P, 1 0 0 1 1 0 0 1 0
P 1 0 1 0 1 1 0 1 0
P, 0 1 1 0 0 0 1 0 1
Ps * 0 0 1 1 0 0 0 1
Pg 0 1 1 0 * 1 0 1 0
P; 1 0 0 1 1 0 * 1 0
Py 1 0 0 1 1 0 0 * *
Py 0 1 1 0 * 0 1 0 1
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Table 9 Complete formal context generated from table 8

BE @A yes) (H, no) (M, yes) (M, no) (7, high) (T, very high) (T, normal) (F,yes)  (F,no)
P, 0 1 1 0 1 0 0 1 0
P, 1 0 0 1 1 0 0 1 0
P, 1 0 1 0 1 1 0 1 0
P, 0 1 1 0 0 0 1 0 1
Ps 1 0 0 1 1 0 0 0 1
Pg 0 1 1 0 1 1 0 1 0
P, 1 0 0 1 1 0 0 1 0
Py 1 0 0 1 1 0 0 1 0
Py 0 1 1 0 0 0 1 0 1
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