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Similarity Measure Between Interval-valued Vague Sets Using Gravities,

Spreads, Heights, and Similarities

Myung-Sub Yang’, Dong-Eun Lee, Sang-Yeop Cho

ABSTRACT

In this paper, we propose a similarity measure between interval-valued vague sets. The proposed method considers the similarity of
the gravities between interval-value vague sets, the difference of the spreads, the heights, and the degree of similarities between
interval-valued vague sets. In conventional researches on similarity measures, those have studied on the degree of match between the
antecedents in rules and facts, similarity measure based on level average integration, similarity measure based on geometric concept,
similarity measure based on geometric distance and COG points, similarity measure based on geometric distance, perimeters, similarity
measure between the interval-valued trapezoidal fuzzy numbers, and heights, and similarity measure between interval-valued vague
sets based on COG, spreads, and heights. The interval-valued vague sets are a kind of the fuzzy sets of which the upper bound and the
lower bound are represented as the intervals of the interval-valued fuzzy sets respectively. We also prove three properties of the
proposed similarity measure: 1) Two interval-value vague sets A and B are identical iif S(A,B)=1,2) S(A4,B)=S(B A),3) If A and
B are real numbers, then (A, B)=1—la—# . Let interval-valued vague sets A and B. It provides a useful way to deal with similarity
measure between interval-valued vague sets in fuzzy systems, fuzzy decision making systems, fuzzy reliability analysis.

Key Words : Similarity Measures, Gravities, Spreads, Heights, Interval-valued Vague Sets
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Table. 1 comparison of similarity measures

7% [7] A 2bet uh
23R S(AB) | S(A,0) | S(AB) | S(A,Q)
Seta | 0.816 | N/A | 0.875 | 0.5938
Setg N/A N/A | 05938 | 0.5344
Sete | 0.8573 | 0.92 | 0.8221 | 0.9569

Setp 0.976 0.976 0.95 0.95

Setp 0.9879 | 0.9879 0.95 1
Setrp 0.8464 | 0.9747 | 0.9617 | 0.8517
2o

[1] S. M. Chen, "A New Approach to Handling Fuzzy Decision
Making Problems," [EEE Tran. on SMC, Vol. 18, No. 6,
p1012-1016, 1988.

[2] C. H. Hsieh, and S. H. Chen, "Similarity of Generalized
Fuzzy Numbers with Graded Mean Integration
Representation," Proc. of 8th Int'l Fuzzy Systems
Association World Congress, Taipei, Taiwan, Republic of
China, Vol. 2, pp.899-902, 1999.

[3]S. J. Chen, and S. M. Chen, "A New Method to Measure The
Similarity Between Fuzzy Numbers," Proc. of the 10th IEEE
Int'l Conf. on Fuzzy Systems, Melbourne Australia, 2001.

[4] S. H. Wei, and S. M. Chen, "A New Similarity Measures
Between Generalized Fuzzy Numbers," Proc. of the Joint
Third Int'l Conf. on Soft Computing and Intelligent Systems
and Seventh Symp. on Advanced Intelligent Systems,
pp-315-320, 2006.

[5] S. H. Wei, and S. M. Chen, "A New Similarity Measures
Between Interval-valued Trapezoidal Fuzzy Numbers Based
on Geometric Distance and the Center-of-gravity-points,"
Proc. of the 2007 Sixth Int'l Conf. on Machine Learning and
Cybernetics, Hong Kong, China, pp.1412-1417, 2007.

[6] J. H. Chen, and S. M. Chen, "A New Method to Measure the
Similarity Between Interval-valued Fuzzy Numbers," Proc.
of the Sixth Int'l Conf. on Machine Learning and
Cybernetics, Hong Kong, pp.19-22, 2007.

[7] Sang Y. Cho, "Similarity Measure Between Interval-valued
Vague Sets," JI. of Korean Institute of Intelligent Systems,

Vol. 19, No. 5, pp603-608, 2009.

[8] S. J. Chen, "Measure of Similarity Between Interval-valued
Fuzzy Numbers for Fuzzy Recommendation Processing
Based on Quadratic-mean Operator," Expert Systems with
Applications, Vol. 38, pp2386-2394, 2011.

[9] Gau, Wen-Lung, and Buehrer, Daniel J., "Vague Sets," [EEE
Trans. on SMC, Vol. 23, No. 2, pp.610-614, 1993.

[10] Chen, Shyi-Ming, "Arithmetic Operations Between Vague
Sets," Proc. of the Int'l Joint Conf. of CFSA/IFIS/SOFT'95
on Fuzzy Theory and Applications, Taipei, Taiwan,
Republic of China, pp.206-211, 1995.

[11] Turksen, L. B., "Interval-valued Fuzzy Sets Based on Nor-
mal Forms," Fuzzy Sets and Systems, 20, pp.191-210, 1986.

[12] G. Deschrijver, and A. Vroman, "Generalized Arithmetic
Operations in Interval-valued Fuzzy Set Theory," JI. of
Intelligent & Fuzzy Systems, Vol. 16, No. 4, pp.265-271, 2005.

[13] S. J. Chen, and S. M. Chen, "Fuzzy Risk analysis Based on
Measures of Similarity Between Interval-valued Fuzzy
Numbers," Computers and Mathematics with Applications,
Vol. 55, No. 8, pp.1670-1685, 2007.

HAtel 2
Ee e b E A AR s R g R e
X At27H

24HA (Myung-Sub Yang)

1095 Eciel SISt )
1099 EciEln SRS

2000~ A ZFeieln FAFEisl) v
# ZARoF: Machine Vision, Image Processing



SRR BB @ Gt Al78 2132012/ 29

0| & 2 (Dong-Eun Lee)

199114 Fsiishn el
1996\ Ehietul el Zhrets Sl A1)
20004 FHaesh okl Hrers sl

200~ kL S
e Pk BB, WEIoYEA) el

7 4} 94(Sang-Yeop Cho)

i Shaestn kRISt s
ekt A )
1 et sl ARSI )

£% 8

19959~ A B ol e e
s Pk Rl TN, AN SEEMIE S8

— 100 —



