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Attribute Reduction Algorithm Based on a New q-rung orthopair Fuzzy Cross Entropy

WANG Zhi-qiang,ZHENG Ting-ting, SUN Xin and LI Qing

School of Mathematical Science, Anhui University, Hefei 230601, China
Abstract Entropy is an important means to describe the degree of uncertainty of fuzzy sets. In order to reflect the ambiguity pro-
duced by the comparison between the membership degree and the non-membership degree in the q-rung orthopair fuzzy set.a re-
lated score function is first proposed. Taking into account the shortcomings of the similarity measures of most of the current q-
rung orthopair fuzzy sets,a g-rung orthopair fuzzy set cross entropy is proposed,which is more in line with people’s intuition. As
there is relatively little research on attribute reduction of q-rung orthopair fuzzy information system at present,through property
discussion and theoretical proof,it is found that this kind of cross entropy can be better applied to attribute reduction of q-rung
orthopair fuzzy information system. The related attribute reduction algorithm is presented,and an example is given to illustrate
the rationality of this algorithm. Secondly.a method to convert ordinary information system into q-rung orthopair fuzzy informa-
tion system is given. Finally.the rationality and effectiveness of this method are verified by calculating multiple databases in UCI,

which provides new ideas for g-rung orthopair fuzzy information system data preprocessing.
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Fig. 2 Reduction running time of each database

015

tHit

o & s o to =

010

oME

005

0 — 4
1 2 3 4 5 6 7

MR/
TE 1 S 205 B RO FE (Red wine quality) 2 g 11 375 5% 5 5098 2
(White wine quality) ,3 4 V& + 3174 B (Concrete slump) .4 K 8%
35U B e 7 (Glass identification) ,5 24 i ff 1 il % 4 /42 ( Housing
price forecasting). 6 & & J& £ ¥t J&

H 5% B ( Concrete crushing

strength))
3 2B b o i AR Ak

Fig. 3 Changes of ¢ in each database

38 o i A SCRT T I8 19 3 T ¢-ROFCE 11 )& 4 29 f# 5

2 43 T3 0 290 T e 4R A 1 BT e MR R LR e R R

211200142-5



Com puter Science

HHHLEY: Vol

.49,No. 11A, Nov. 2022

Bt R B B R BCHE PE AN By A 00 A0 PR AR AT S 5 A kS
fith b, 20 A8 VR U B0 e i 3 B 2 L 3 i W ER & BE o Bl 24 TR
45 AN B 22100 2 BN L AR S I 25 R A X R LR LA
KA 0 JE v 2 BT AR . A T At Y B M L TR e
A b RO R A B, DL PSR S R S o g AR U Y
5 i BE i A R M B N P AR A R DU L O DA e S R
PEATJE k2 17 L 25 51 A0 20 177 5 SR O N RS B L 9T I RO RICR .

LEHRIE ARSI T4 g-rung orthopair BMI{F B &
SR SE I BE T —FB 93 T ¢-ROFCE Y J&8 1 24 185 5 1%
T 2 2 33 BT 0 58 SO N ABIF 5 IR R T R — s R
B (P S5, T AR ok i e S % 3R AT M 40 T 5 R G R
BIHE XS q-rung orthopair BEM 5 B R G HEAT)E P29 17,38 i
SR B T LA B AT AT O oo H AT T RO A b
FENG SR W BE 5T v o i0E — 25 R AR T A 2R SR R BT Y i
FH B B 2 T SRy i SO e B AR s O HLwT DL BT B
g-rung orthopair BMI{E B RGP 2k E = o5k g H
i F Iz B R 2,

2 % X M

[1] ZADEH L. A,Fuzzy sets[J]. Information and Control,1965,8:
338-353.

[2] ATANASSOV K. Intuitionistic fuzzy sets [J]. Fuzzy Sets and
Systems,1986,20(1) :87-96.

[3] YAGER R R. Pythagorean fuzzy subsets[ C]// Proceeding of the
Joint IFSA World Congress and NAFIPS Annual Meeting. Ed-
monton,Canada,2013:57-61.

[4] YAGERR R. Generalized orthopair fuzzy sets[J]. IEEE Trans-
actions on Fuzzy Systems,2017,25:1222-1230.

[5] HU J,WANG G Y,ZHANG Q H,et al. Attribute reduction
based on granular computing[J]. Lecture Notes in Computer
Science,2006,4259(3) : 458-466.

[6] PAWLAK Z. Rough sets[J]. International Journal of Computer
and Information Sciences,1982,11(5) :341-356.

[7] WANG G Q. Attribute reduction algorithm based on neighbor-
hood combinatorial entropy [ ] ]. Computer Applications and
Software,2018,35(12) :269-273.

[8] QIAN Y H,LIANG ] Y,PEDRYCZ W,et al. Positive approxi-
mation: An accelerator for attribute reduction in rough set theo-
ry[J]. Artificial Intelligence,2010,174(9/10) :597-618.

[9] LINYJ,LIJJ,LIN P R,et al. Feature selection via neighbor-
hood multi-granulation fusion[]]. Knowledge-Based Systems,
2014,67(3):162-168.

[10] ATANASSOV K. Intuitionistic fuzzy sets[]J]. Fuzzy Sets and
Systems,1986,20(1) :87-96.

[11] CHEN H M, LI T R,CAI Y,et al. Parallel attribute reduction in

dominance-based neighborhood rough set[ J]. Information Scien-

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

211200142-6

ces,2016(10) :351-368.

ZHANG J B,LI T R.PAN Y. PLAR:Parallel large-scale attrib-
ute reduction cloud systems[ C] // International Conference on
Parallel and Distributed Computing, Applications and Technolo-
gies. IEEE,2014:184-191.

ZHANG X Y,XU W H. Ranking for objects and attribute re-
ductions in intuitionistic fuzzy ordered information system[]].
Mathematical Problems in Engineering,2012,2012:1-19.

FENG Q R, LI R. Discernibility matrix based attributes reduc-
tion in intuitionistic fuzzy decision systems[ C]// RSKT 2014.
2014.111-120.

GUO Q,YANG S L,LIU W J. A novel attributes reduction al-
gorithm of intuitionistic fuzzy-valued information system[ ] ].
Fuzzy Systems and Mathematics,2014,28(4):138-143.
LAMBERTI P W,MAJTEY A P,BORRAS A,et al. Metric
character of the quantum Jensen-Shannon divergencel ] ]. Physi-
cal Review A,2008,77(5):052311.

LIN J H. Divergence measures based on the Shannon entropy
[J]. IEEE Transactions on Information Theory, 1991,37 (1)
145-151.

LIU L,WU J,WEI G W,et al. Entropy-based GLSD method for
social capital selection of a PPP project with g-rung orthopair
fuzzy information[ ] ]. Entropy.2020,4:414.

WANG P,WANG J,WEI G W,et al. Similarity measures of q-
rung orthopair fuzzy sets based on cosine function and their ap-
plication[JJ]. Mathematics,2019,7:340.

ZHANG C,DING J JL,LI D Y,et al. A novel multi-granularity
three-way decision making approach in q-rung orthopair fuzzy
information systems[ J]. International Journal of Approximate
Reasoning,2021,138:161-187.

REN R,ZHANG C,PANG ] F. Optimal granularity selections
of multigranulation q-RO fuzzy rough sets under bounded ra-
tionality and their applications in merger and acquisition target
selections[ J . Journal of Nanjing University (Natural Science) ,

2020,56(4) :452-460.

WANG Zhi-qiang, born in 1997, post-
graduate. His main research interests

include granular computing and so on.

ZHENG Ting-ting, born in 1978, Ph.D,
professor. Her main research interests
include granular computing and know-

ledge discovery.



