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ABSTRACT

This research brings the D-S theory founded by Deen@nd Shafer into the sports equipment R&D aisdusses
the problem of group decision and proof fusionhia procedure of sports equipment R&D. This papempéslthe
analytical method of D-S evidence theory to evalleitme-made prompters that is remote control amdraus for
the deaf in the basketball match.
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INTRODUCTION

Since China's reform and opening up, our counggomy also entered a boom time in the world ecgynadriven
by the rapid development. In the backdrop of thEd@rowth of GDP, capital investment in China Ilgaadually
expanded, corresponding with the size of the spodisstry. Sports equipment and instrument playartgnt role in
the sports industry; It even has played a certali@ in promoting the whole development of physicalture and
sports.

Reasonability introduced into the rationality ofevidence theory in the research and developmesparts
equipment. Dempster first proposed D-S evidencerthim 1967, after that Shafer established in 197&dopts not
the probability which is not accurate to obtaint tsust function. Usually when people did complecidion before
doing something, they will analysis a variety ofluencing factors using quantitative or qualitativeethods,
evidence theory integrated the advantages of thesekinds of methods. It can well deals with thebégnity,
incomplete and uncertain synthesis information,syr@hesis algorithm and evidence theory can miafgemation
from different sources of uncertainty. D-S evidertbeory, as one of the artificial intelligence dgon-making
method, widely in military decision making, talestlection, fault diagnosis, researches, such aketiag,
consumer decision-making. In the process of speasipment research and development, we not onlyl nee
professional theoretical knowledge as the basisstimptions, but also all kinds of expert opiniatmt is more
important in the development stage, the fusionheé opinions for sports equipment research andlamwent
provide strong theoretical support. But due to mfipancy in knowledge structure, ability to underdtapersonal
preferences, etc. So each expert evaluation resdts not completely reliable. According to the enaion of
complex problem at the same time, each authonitgwkedge and experience of experts in the fieldrmteequal,
Its advantage is that as long as the informatiomoiscompletely conflict, we can use formula fonthesis, Even
conflict exists completely, also can through infatimn correction to synthesis.

D-SEVIDENCE THEORY SYNTHETIC LAW

According to the principle of information theorfetinformation content of single-dimensional haslimitations;
the information content of multi-dimensional infaation by fusion of some single-dimensional inforimatis
bigger than that of any single-dimensional inforiowat Therefore, the multi-source information fusi@echnology
has advantages of dealing with the problem of tadgmtification and fault search.As shown in fig.1
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0 m(Q) -~ my(C) - m,(C) 1
Fig. 1 Synthetic credibility assgnment

D-S synthetic law reflects the law of evidence coration based on the assumptions that the datzsoaliability
is identical and there is no evidence conflict. licdata source of multi-source information makesvs judgment
according to the definition of evidence functiomdathen the judgments of multiple data sources videsice
function are combined together reasonably, and theseliability function can be as a belief functiunder the
combination of multi-source evidence produced [5].

Supposing thaBEL, and BEL, are two different evidence-based belief functions the same frame of
discernmentd , the corresponding basic credibility assignmergna andm,, and the focal elements are
respectivehC,, C,, ..., C andD,, D,, ..., Dy, itisshowninFig.2. 1fC [ Uand m(C)>0, then

K= Y m(G)m,(D)<1)

CnD;=¢p

Where, Kis to evaluate the degree of the conflict differemidence. The greater tKe, the greater the conflict
between evidence. The basic probabiliaj : Al [0, 1]after synthesis is:

0 C=¢
mC)={ 2, m(G)m,(D) 3)

CnD; =C
— C#
1-K ?

Recording asn [ m,, this combination is called orthogonal summatidhe calculation of multiple evidence
combination regardless of the order of operatibe,gvidence can be combined with each other.

m={[(m,0m,)0m,]0..} 0 m@)

Infor mation fusion based on D-Stheory

It is found that Zadeh paradox, one ticket vetdjusiness and fairness exist in D-S evidence thedarng
applications, the improvements comes mainly frora agpects: modifying data sources and modifyinghesis
rule. Evidence body modification based on the &t and synthetic laws based on the distributminlocal
conflicts are used for fusion of evidence [6].

(1) Evidence body modification based on the crditiibi
The evidence credibility (,ui <1) reflects the relative degree of reliability betwesvidences. The credibility of

evidence which has the highest reliability in thédence group is 1. To modify the original evidedmIin'
with 44 used as a correction factor, the remaining proliphkd assigned to unknown circumstanpe) , the

BPAvalue of evidence bodyM is obtained after correction:

M =[m(Cy) m(C,YTEM(G) m©)] )
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In which, elemenm(Cm):{,u m (Cm)|m: 1, 2T ,r} ;m(O) = 1—Zn:m(Cn ); m(C_)OM.

(2) Synthetic law based on the distribution of laaanflicts
Local conflict is assigned between the two focah@nts which caused the conflict:

m(Q= > m(Dm(B+f(g

o (mOn(d, d(9 5
(O e mis m 5 5]
In which,D . E.F D{Cl,CZDHD,O} , BPAvalue m, (°) 0 M, I’T’k(') [ l\/lk,mjk(C) is a BPAvalue

after fusion of the new evidence bdul, .

After synthesis of every two evidences, the nevdence body obtained is to be processed by norntializaand
element m'jk (C) is obtained after normalization:

M (9
m, (C)= ijk 7

In this paper, fault degreE” of energy distortion, energy failure degl’éé, fault degreeYnet of

improved RBFneural network and Bayesian fault of the body tiseguence Bayesian fault degreE::B are

used as evidence bodies, the selection of itshiliggd which takes 1,0.95, 0.9 and 0.8 respedyivia this paper
can be determined by statistical analysis or expsperience, and the improved D-S evidence thedry
multi-source information fusion theory is being dises the primary method of research.

CONCLUSION

And through the study of this paper discussed, $frgthesis algorithms proves that D -S evidence rihéo
empowerment aspect compared to traditional expsrtshjective and accurate than empowerment methnd,
using the method of D-S evidence theory analysighé processing of data, we can calculate byssitztl software
with the corresponding formula editor, it can reala simple, rapid and practical work requiremeetffigiency is
relatively high.
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