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studies the methods of coarsening and refining formal concepts under multi-granularity. Firstly,it is proved that the existing con-
cept coarsening and updating algorithms will lead to concept deletion,and the concept coarsening algorithm is supplemented and
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gorithm is optimized,and the performance advantages of the proposed concept refinement algorithm are verified by time complexi-
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Table 3 Experimental results of coarsening concept algorithm
o |Al=2 [Al=3 Al =4

MCO cO MCO CO MCO CcO

1 374 366 363 351 1352 330

2 2027 2001 1816 1779 1595 1534

3 5353 5294 5136 4985 4465 4324

4 11374 11335 9966 9850 9228 9115

5 4500 4479 3984 3961 3396 3327
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Table 4 Experimental results at |A|=2
— MFINE FINE
) Hy Hy  L(7) H, Hy LD
1 0.008 0. 15 0.158 0. 35 1.10 1.45
2 0.020 0.11 0.130 2.30 0. 90 3. 20
3 0.150 5. 80 5.98 31.00 38.00 69.00
4 0.170 1.50 1.67 42.00 15.00 57.00
5 0.400 16. 00 16.40 130.00 102.00 232.00
25 [Al=3 W HE A 401k 5 L 0 S 86 2
Table 5 Experimental results at [A|=3
. MFINE FINE
H, H, L(7»)  H, H, LG7D
1 0. 009 0.33 0.339 0.33 1.78 2.11
2 0. 040 0.21 0. 250 3.50 1. 30 4. 80
3 0.180 10. 00 10.180  33.00 53.00 86.00
1 0.270 2.50 2.770 56.00 22.00 78.00
5 0.500 31,00 31.500 142.00 165.00 307.00
F 6 [Al=4 FHHES 4010 H AL Y L g 25 R
Table 6 Experimental results at |A|=4
. MFINE FINE
o H, H; L7 H, H, L(F)
1 0.012 0.50 0.512 0.38 2.3 2.68
2 0.050 0.32 0.370 4.20 1.8 6.00
3 0.200 15. 00 15.20 35.00 65.0 100. 00
4 0.330 4.50 4,830 64.00 28.0 92. 00
5 0.900 45.00 45.90 173.00 197.0 370.00
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Fig. 1 Effect of the number of attributes on optimization degree at
n=100,|A[=3
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Fig. 2 Effect of the number of attributes on optimization degree at

m;=20,|A|=3

Hi 2 TN B X B SEn, xE H 0 B 1 4 v X
H Ak B S A RS ML S 806 L) bR . H
52 k. i F MFINE Ml FINE 8 H, 89 iR &2 2% B 45 50 K
OCIL(F) [ Gy + AT AT OCTLCFD) [mon) s H Y 0 38K
A, OCIL () ) BEK IR E R F OCIL(F) [ Gy + [A
7)) i MFINE %t H, AL 5 n 54156, BUFE | A | A Y
LT B 45 b 4 4 £ MFINE XF H, 19 4 4k )5 i
o B, R X A $0 £ MFINE /P BB AT

KT N IAITRACEE S 45 0, A SCHEAL A B 1 451
P HXF R HOH 500, J8 MR8y 10, B4 5 b X 4 s ) £
TEX R MAEEN 0. 30, % [A] 43 B HC(H 2,3.4,5,6,7,8,9, 5L
Y25 AN 3 TR .



FOREEGF B T 2R T AT U R T

27

100

80

60

BRAL

40

20

Bl 3 n=500,m,=10 Bf | A| X0 EE (952 i
Fig. 3 Effect of the number of attributes on optimization degree at

n=500,m2=10

3 AT LA Y X H FH (9 00 £k B B | A |9 385 K T s
i Wt S B L) MR ERER, 5% F, i1 T MFINE
A FINE 355 H, B8RV 2% B 53 330 OCIL(F) [ Gmy + 1A
) F O LT [myn) s B [ A3 KBS, OCI LT | Gny +
[Aln) 2 BEZ 8K, 1 OCIL(F) | myn) A28, H Ik
MFINE X H, IR AL BE 5 [ AT A G, B [ A |3 K& 5 5
MFINE Xf H, B BEREAR . TEMRG B L T, [A e iEm, , &
H OULT) [ Gny+ A F OCIL(F) [mon) 238, MFINE
X H. AR S 408 1, 254G 07 SCAT A1, MFINE %F Ho 19 £
WIE Sm, /A TEASE, L[ A |3 K 25 53 MFINE X} H, (1)
PRAL BEREAR , 3T B 2 | Al H2 3 m, B, MFINE X H, (19 08 4k B 2%
A 1, Wik, JA#K  MFINE #2568 5t 22 . 76 4% 55 15 B
T, MFINE (¥ fig 5 FINE £k .

M2 AR AT 3 ANE5i8 -

1) AR SCHR MY BT 5 W S T A A A IR AR HE 4R ik
REMEF Hu S50 2 0 S A 00 3 1k

2) TEHE RO 45, B 40 I 1 1 18 R AR SOk i e
G o AR O T SOk [ 14 48t i B vk

3) B5CHE A RSB O, A SR 1k Y P RE AT

SRR ARSCWRS T S 2 RE T AT 2 i R Ak A
AL TE vk . R MR TR L JE R R ) A S5 HE v 4
B TR 2CME A 1) 45 4, £ 1 3 25 Jm R AL TR 1 R 2R A B
J7 ¥ RT3k G0l o 58 4 T A O UM A R RO 0 S
SR A B RIS AR A T A 19 T 2 R
F?TEM%’%E%?%{&E@%BE%HKEJH%%EM%@E%?%&

HEAT 58 38 A AL I 45 & e 18] &2 2% B8 147 40 1 G HE S 50

B E 1 AR SCBT 4 E 2 T vk A A R

JRAE 3 3l AR A T AR T LA 3R il 3ot o 4 7 Y O UM
R AT 20 S5 ME & 5 4 0 ™ 28 19 B R TE 53 i I AR,
2 T PR IBGE 2 A S kL R O B 22 (R — AR T S Y
2 H S AR L FE A ok B AN W T R A A R A AR
S L R A e == B e 22 0 R Sl 2 Al N W e

8 200 31 06 T ) AT e e 22 SRR A s AT 0 — 205 I AR 1]
et
£ % X M

[1] GANTER B, WILLE R. Formal concept analysis-mathematical
foundations[ M. Berlin: Springer,1999.

[2] ZHAI Y H,JIA N, ZHANG S X, et al. Study on deduction
process and inference methods of decision implications[ J]. Inter-

national Journal of Machine Learning and Cybernetics, 2022,

(3]

[4]

L7]

(8]

9]

[10]

[11]

[12]

[13]

[14]

13(7):1959-1979.

ZHAT Y H,QI J J,LI D Y, et al. The structure theorem of
three-way concept lattice[ J]. International Journal of Approxi-
mate Reasoning,2022,146.:157-173.

SAMPATH S, SPRENKLE S,GIBSON E. et al. Applying con-
cept analysis to user-session-based testing of web applications
[J]. IEEE Transactions on Software Engineering,2007,33(10) :
643-658.

ZHANG S X,LI D Y,ZHAI Y H,et al. A comparative study of
decision implication, concept rule and granular rule[J]. Informa-
tion Sciences,2020,508:33-49.

HAO C,FAN M, LI]J H.,et al. Optimal Scale Selection in Multi-
scale Contexts Based on Granular Scale Rules[ ] ]. Pattern Re-
cognition and Artificial Intelligence,2016,29(3) :272-280.

NIU J J,CHEN D G,LI ] H,et al. A dynamic rule-based classi-
fication model via granular computing[ ] ]. Information Sciences.,
2022,584:325-341.

LI1]J H,WU W Z,DENG S. Multi-scale theory in formal concept
analysis[ J |. Journal of Shandong University (Nature Science) ,
2019,54(2) :30-40.

LIJ H,WANG F,WU W Z,et al. Review of Multi-granularity
Data Analysis Methods Based on Granular Computing[ J]. Jour-
nal of Data Acquisition and Processing,2021,36(3) :418-435.
BELOHLAVEK R,DE BAETS B,KONECNY ]J. Granularity of
attributes in formal concept analysis[ J]. Information Sciences.,
2014,260:149-170.

SHE Y H,HE X L,QIAN T,et al. A theoretical study on ob-
ject-oriented and property-oriented multi-scale formal concept
analysis[ ] ]. International Journal of Machine Learning and Cy-
bernetics,2019,10:3263-3271.

SHAOM W,LV M M, LI K W,et al. The construction of at-
tribute (object)-oriented multi-granularity concept lattices[ J].
International Journal of Machine Learning and Cybernetics,
2020,11:1017-1032.

LIJ H,HE ] J. Uncertainty measurement and optimal granulari-
ty selection for multi-granularity formal context[ ]J]. Journal of
Control and Decision,2022,37(5) :1299-1308.

HU Q,QIN K Y. The construction of multi-granularity concept

lattices[ ] ]. Journal of Intelligent & Fuzzy Systems, 2020, 39;
2783-2790.

WANG Taibin, born in 1998, master.

His main research interests include

granular computing and multi-scale

analysis.

LI Deyu, born in 1965, Ph.D. His main
research interests include data mining,
and multi-label

artificial intelligence

learning.

BEAT S i - A



