Advances in Applied Mathematics N7fi$(*# /%, 2024, 13(8), 3803-3813 Hans X
Published Online August 2024 in Hans. https://www.hanspub.org/journal/aam
https://doi.org/10.12677/aam.2024.138362

ETHASBMNESERE B
Bl EER =

EAR, RKIETRS, NEE, TAE
BT RE, 1000 M E

ks HiH: 20244F7H13H; FHBEM: 20244F8A7H; KA HM: 20244F8 A 15H

H E

BN BRI EE T P FERX S EAR .. ERARESHE, RE—FMETASBNNESS
BRAFERAME R BAETHEMKNAEXRR, FIESEMEINNILERRF =B KR
ALUE; REEZBHNEBER, AW EZ8E EREETHE R TZRREUE; REEE
SRR =MFRE, BT MRS RAASRE, BRMRACEHTHESEEERAALE.
B RELBRRERFF S REWERA, ZHEREUN, HFEFRFHX S EMREE .

XA

=R, FERAUR, MR, BOMNGIERE, AR

Shape Similarity Measurement Method
of Normal Cloud Model Based on
Combination Weighting

Jiajun Guan, Yanfei Zhang", Xingxing Liu, Muhua Ding

School of Science, East China University of Technology, Nanchang Jiangxi

Received: Jul. 13t, 2024; accepted: Aug. 7, 2024; published: Aug. 15%, 2024

Abstract

To tackle the challenges of limited distinction and inconsistent outcomes in similarity measure-
ment among cloud models, this paper proposed a method for measuring shape similarity of nor-
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mal cloud models based on combinatorial weighting. Firstly, the approximation degree of a nor-
mal fuzzy number is employed to characterize the shape similarity of the cloud model based on its
positional relation with the expected curve. Then considering the dispersion degree of cloud drop-
lets, the shape similarity based on entropy and cloud droplet variance is proposed on the basis of
cloud droplet variance. Finally, considering the three digital features of the cloud model, based on
the preference coefficient, the combination weighting is used to combine the two shape similari-
ties to measure the similarity of the cloud model. The simulation results show that the method is
effective and has good discrimination and stability.
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Figure 1. Normal cloud model C (15, 3, 0.5) and expected curve diagram
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Figure 2. Different cases of intersection of normal fuzzy numbers
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Sef) 1. SCER[6] 4t 3 AN A, 43N C(3,3.123,2.05),C, (2,3,1),C, (1.585,3.556,1.358) , I 5L
775 1 ECM (expectation based cloud model) [8]. MCM (maximum boundary based cloud model) [8]-
LICM (likeness comparing method based on cloud model) [7]F1 CFSM (combined fuzzy similarity measure) [9]
HATIOE, ULIIA ST CWCM A Rk, 45 R 1 s

Table 1. Comparison of results from different similarity measures (lllustration of the validity of the methods in this paper)
= 1. TEIMEMEE 8 ERNE R L (R A AN AR IELER)

ECM MCM LICM CFSM CWCM
(C,.C,) 0.8728 0.7821 0.9717 0.8390 0.8506
(C..Cy) 0.8336 0.8983 0.9438 0.7961 0.8476
(C,.Cy) 0.9138 0.8800 0.9850 0.9309 0.8620

M LA A% CWCM iSRRI BLE H, =8 C, 5 Co MR K, HIGEC 5
C,» Wi C 5 Cy o MCM JFIk B T4 A 1R X FAULE H5E I, S m B C 5 C M AR AT C,
5C,, HERGIEWMINEATAEMZE, I A SO 3024 201 -

S 2. SCHR[7]45H 4 AR, 43508 C, (1.5,0.62666,0.339),C, (4.6,0.60159,0.30862),
C,(4.4,0.75199,0.27676),C, (1.6,0.60159,0.30862) . [FISEfi 1 xS BT ¥EHEAT LLRL, W WA SCTT i
CWCM (X7, S53R U072 FioR

Table 2. Comparison of results from different similarity measures (lllustration of the discrimination of methods in this paper)

3 2. ARV E B ARG R L (AR AR X 5 B iR ER)

ECM MCM LICM CFSM CWCM
(C.C,) 0.01 0.33 0.96 0.02 0.04
(C.Cy) 0.04 0.37 0.97 0.04 0.09
(C.C.,) 0.94 0.96 0.99 0.92 0.93
(C,.C) 0.86 0.95 0.99 0.85 0.82
(C,.C,) 0.01 0.38 0.97 0.02 0.02
(C.,C,) 0.04 0.37 0.98 0.04 0.10
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Figure 3. Comparison of classification accuracy results of different similarity measurement methods
B 3. TREIMBIVEEE /A7 L IEMEERITEL

DOI: 10.12677/aam.2024.138362 3811 N H it e


https://doi.org/10.12677/aam.2024.138362

1~05 T T T T T T
1F @@ @@ @ - eme@ E
O ST —— °
L) I S i — i
o T Tl T
ol "e-
oof e T - |
B \\\“o 0 o
AL R °
0.85 R b
..
h
08 b
0.75 B
T BIE e B2k BIE e B
e H5E e WeX —m—Bili
0.7 1 T T I T T
0 1 3 5 7 9 11

AR Kk
Figure 4. Comparison of classification accuracy results under different neighbor numbers K

& 4. RENERE K THY D RIEMHRERISEL

5. &hig

LA TN BONEE N —F B, CEZADIUEIE RN . 1015 = AR B 55
FAE SRR N A POV 2, R B A R ERR L . A SCE I 7 i P AEAE B R AL, B T — A
ST H AP LA ZERIRAR UL Tk, R IE SUE O O 8] Fr 31 73 S8 JniE 1 %7 )
ARNE XM EE, BERILLT 4

(1) ACE I S BINGIL E , 25 58 T B B R L 565 En X S BERAR BRI, JF 2 T a R4
R R RS SRR A &, -8 7 — MO R IRAR UL RE B TT i 2R GEAM T &
BRI =N EC AL, RERS R LR SRR R ) 22 57

(2) FERAENT SR, 2 AR A B AR A (A (A VR, LA R BT S s X 5, M
FEIS (8] 751 73 K8t h, AHEE LICM A CFSM Tk B AT IR E I, A ROk 7 IUA T7iE X 7 2
At GERAGEE S

(3) ASCIFHERNS IR T kIt — AN FE 5835, WIHALREANE R P BEAR v ARG L BEE e T 1) =
RURAAERE Erh, 25 i TR — N TT 1A

EHEWHE

2K 5 AR 5 4 10 H (71961001) .

&E 3k

[11 EEA, M85, sh—%, & sBRESRFEM] Jbst Bzl Rd, 2012: 6-10.

[2] Liu, Z, Wang, X., Wang, W., Wang, D. and Liu, P. (2022) An Integrated Topsis-Oreste-Based Decision-Making
Framework for New Energy Investment Assessment with Cloud Model. Computational and Applied Mathematics, 41,
Article No. 42. https://doi.org/10.1007/s40314-021-01751-9

[81 BRiE, SKEER, XER, 5 BETIESZHSWBRR T A SR E LA [I]. BHEGE TS, 2023, 43(4):
68-74.

[4] Yu, J.X. Chen, H.C., Wu, S.B. and Fan, H.Z. (2021) A Novel Risk Matrix Approach Based on Cloud Model for Risk

DOI: 10.12677/aam.2024.138362 3812 N H it e


https://doi.org/10.12677/aam.2024.138362
https://doi.org/10.1007/s40314-021-01751-9

(5]

(6]
(7]
(8]
(9]
[10]

[11]
(12]

[13]
[14]
[15]

[16]
[17]

(18]

[19]

Assessment under Uncertainty. IEEE Access, 9, 27884-27896. https://doi.org/10.1109/access.2021.3058392

Gu, B., Zhang, T., Meng, H. and Zhang, J. (2021) Short-Term Forecasting and Uncertainty Analysis of Wind Power
Based on Long Short-Term Memory, Cloud Model and Non-Parametric Kernel Density Estimation. Renewable Ener-
gy, 164, 687-708. https://doi.org/10.1016/j.renene.2020.09.087

FRE, BRT, . Mls REERS L] B2 58], 2004, 33(2): 129-132.

OB, AR, M, & BT 2R P R R HERE FA[N]. AR AEAR, 2007, 18(10): 2403-2411.

YRR, FRERER, DR, EASBAHBUE TR EAN]. BT AER, 2011, 39(11): 2561-2567.

MUK, WK, BHEL. ETERNLE N ES AU E R E]. 24 L, 2015, 33(9): 133-137.

WZE, KEZE, X/Nep. FBR-BER W ES S BERGEEHLENED]. &2 TR 55, 2017, 37(3):
742-751.

BER, WK, BT ESZMUERES ML B ED]. PR, 2019, 46(6): 218-223.

W EM, i, 3T Hellinger B S HIIEZA = MU B 507 vk KN BT[] & RE R Gt 43k, 2023, 18(6):
1312-1321.

Xu, C. and Yang, L. (2023) Research on Linguistic Multi-Attribute Decision Making Method for Normal Cloud Simi-
larity. Heliyon, 9, e20961. https://doi.org/10.1016/j.heliyon.2023.e20961

1o, Bubuk, FEEsR, 55, BT AH IR JE W = BRI B 2 07 0] bt 3 TR 22444k, 2018, 38(4):
405-411.

WaTe, ZlE, XA, S5 BT A RUBL A o MR v P TN AV AR S NI [). o 0%, 2014, 35(z1):
49-56.
ERERL, MBS AFEPE N TRREIM] R BB Tk HRA:, 2014: 143-177.

Xuecheng, L. (1992) Entropy, Distance Measure and Similarity Measure of Fuzzy Sets and Their Relations. Fuzzy Sets
and Systems, 52, 305-318. https://doi.org/10.1016/0165-0114(92)90239-z

Rz, %, EEA, % SARES R HEE A 1 o SRR e EAHUE RN BT 5 E R AR, 2022
44(4): 1429-1439.

RHSE, S, WA, & BT R X ERNER S HEIEN] R0 5 R, 2004, 16(11): 2417-2420.

DOI: 10.12677/aam.2024.138362 3813 N H it e


https://doi.org/10.12677/aam.2024.138362
https://doi.org/10.1109/access.2021.3058392
https://doi.org/10.1016/j.renene.2020.09.087
https://doi.org/10.1016/j.heliyon.2023.e20961
https://doi.org/10.1016/0165-0114(92)90239-z

	基于组合赋权的正态云模型形状相似性度量方法
	摘  要
	关键词
	Shape Similarity Measurement Method of Normal Cloud Model Based on Combination Weighting
	Abstract
	Keywords
	1. 引言
	2. 云模型及模糊贴近度
	3. 组合赋权的正态云模型相似性度量
	3.1. 基于改进的模糊贴近度的正态云模型形状相似性度量
	3.2. 基于熵与云滴方差的正态云模型形状相似性度量
	3.3. 基于组合赋权的正态云模型形状相似性度量

	4. 实验与结果分析
	4.1. 仿真实验
	4.2. 时间序列分类实验

	5. 结论
	基金项目
	参考文献

