\ol. 3, No. 1 Mechanical Science and Engineering March, 2024
53 &5 1 LR A S TR 2024 13

AW |

E T dutiE iR B hREEMRT

WM, XA, A
PO SET Tl A LR TR B, 9 52 PR AR 010051

TE: (RIS SRR A AR SR b, s AN e PRy T — Bk, HrhEdE B ARy — A E K T i
SR, AESZBR N A% GEUESE PG AE AL B i B REKIESR I, A74E— € B R BRI, JCH AR HAZ DA R 7 ——
MOE LR T . 7E 2 UE B R, AT HER A AL PR T B R, BN T R R S ORI 5C
B AL AT XX — T, AWEFUER T A BT IESR R R R TE, B A SGEAR SRR B A B SRR S
MIRES o ARSCITIENBRRS I M BE R, RN AT 1 1M B 2 R B i 7 Wi /2 OV BT o S X X S PR SR E R, 1
TR 7 TP B rh R R AR B B S B EALE . 2, AWPRIEE — RIS IE AR T 5, R
A T AT AR I 58 4 ph AN 58 A AN R (RS I (VB VE . S5 EIRI , %0772 RS AT RO B R R P b R
FIUEdE, Rl 7 m i ZE PEAN 2 MG I o 3R — R R BT VAN T S RIS =01, IS BUA I
HA IR AT R L T AR 2 BRI P, AU 7B VAR B AN SIS R AT e, 1y Hd 4R 1 A AL
P R GRS 7 T ) R LS . AW BT 2 A E BB LU LA 5T E e, BAMRE 17— Mo i R
EMEZE, ZHEZIE T XHIEYE 2 18] B IR AN BRAR AT 234 LUk, @ ™A M EARIER], Wik V2B IEAN &
B R e, B SEGUTNENXT LT, IR TR IRAE SRR o AL e R AR A R

SRERIA: TEFRERIG, AEARREES, R
DOI: 10.57237/j.mse.2024.01.005

BFI:

Conflict Measurement Method Based on Improved
Evidence Distance

Guo Zhuoyue”, Li Haomiao, Sun Honghua

School of Mechanical Engineering, Inner Mongolia University of Technology, Hohhot 010051, China

Abstract: In facing the challenge of extracting difficult data from complex rolling bearings, the uncertainty of data has
become a significant issue. Among various approaches, evidence theory stands out as a crucial method. However, in
practical applications, traditional evidence theory exhibits certain limitations, especially in its core component—the
conflict management mechanism—when dealing with highly conflicting evidence. Accurately quantifying and managing
conflicts between pieces of evidence becomes a key issue in enhancing fusion effectiveness during the process of
multi-source information fusion. To address this issue, this study introduces an innovative evidence conflict
measurement method aimed at improving the capability of traditional evidence theory to handle highly conflicting
evidence. This method starts from the perspective of "distance" and conducts a thorough analysis of the properties
required by such a distance measurement. By proving these properties, the theoretical rationality and applicability of the
proposed conflict measurement method are ensured. Further, through a series of theoretical proofs and numerical
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calculations, this study demonstrates the accuracy of the method in dealing with completely conflicting and completely
non-conflicting evidence. Simultaneously, the method can effectively measure evidence with varying degrees of conflict,
showing higher flexibility and broad applicability. This is achieved by applying the new method to classic cases of
conflicting evidence and comparing it with existing methods. The comparison not only verifies the effectiveness of the
new method on both theoretical and experimental levels but also reveals its significant advantages in handling highly
conflicting evidence. The innovation of this research is primarily reflected in the following aspects: Initially, a novel
conflict measurement framework is introduced, predicated on an exhaustive analysis and understanding of the "distance"
between evidences. Subsequently, the rationality and efficacy of this measurement approach are corroborated through
rigorous theoretical validation. Finally, comparative analyses with conventional methodologies underscore the

effectiveness of this new approach in addressing highly conflicting evidences in practical applications.
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Table 1 Comparison of Evidence Conflict Measures

A Dempster Jousselme Liu X & RIEK ®=x 'S
{6,} 0.05 0.786 0.605 0.669 0.560 0.418 0.871
{6,.6,} 0.05 0.687 0.426 0.358 0.248 0.368 0.757
{6.,,0,,6,} 0.05 0.563 0.248 0.142 0.084 0.310 0.631
{6,,...0,} 0.05 0.429 0.125 0.071 0.024 0.237 0.457
{6,,...6,} 0.05 0.132 0.125 0.069 0.004 0.091 0.142
{6,,....0,} 0.05 0.388 0.258 0.109 0.020 0.219 0.418
{6,,....6,} 0.05 0.503 0.355 0.299 0.064 0.277 0.535
{6,,--.6,} 0.05 0.571 0.425 0.323 0.107 0.310 0.658
{6,,....0, } 0.05 0.619 0.480 0.356 0.152 0.335 0.660
{6,100} 0.05 0.655 0.525 0.393 0.197 0.353 0.698
{6,,...6,,} 0.05 0.684 0.560 0.430 0.239 0.367 0.729
{6,,.-.0,,} 0.05 0.708 0.591 0.465 0.279 0.379 0.753
{6,,..,0,,} 0.05 0.727 0.617 0.497 0.315 0.389 0.772
{6,,-,0,,} 0.05 0.744 0.639 0.526 0.348 0.398 0.789
{6,055} 0.05 0.759 0.658 0.552 0.378 0.405 0.803
{6,105} 0.05 0.766 0.675 0.576 0.406 0.412 0.816
{6,,....0,,} 0.05 0.784 0.689 0.597 0.431 0.417 0.826
{6,064} 0.05 0.794 0.702 0.617 0.453 0.423 0.836
{6,,...,0,} 0.05 0.804 0.714 0.634 0.474 0.427 0.844
{6,165} 0.05 0.812 0.725 0.637 0.493 0.432 0.851
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