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ABSTRACT

Swimming type sports events are always one ofabarife sports events by men, women-people of agebe
beginning of China, swimming mainly concentratessteams, rivers, lakes, and seas so on. With laogde
swimming pool emergency in each city, swimming sguets competitive events have gradually been knioyv
many people, and gradually loved by national peofilee paper carries fuzzy clustering analysis oin€be
swimming reserve talent and gets: Chinese swimn@ag scale is expanding yearly, which needs tomgthen
management so that can well improve swimming tessarve talent quality. During analysis of swimmtagm
coaches, it is clear that coaches’ overall qualgyhigher, age distribution is relative reasonabdiiring coaching
process, mostly follow syllabus contents. From abiypes, we can see that Chinese competitive swinevient
reserve talent management is relative reasonabléclwcan meet supplying of Chinese swimming teasarve
talent. And meanwhile it also hopes that Chinesensving team can meet the expectation and get gesults in
international large-scale competitions.
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INTRODUCTION

As one of big gold medal events in Olympic Gam&gnpening is the key event of international every oty's
competition. With social progress and science athriology rapidly development, competitive sponents
competitions have also grown fiercer, great powersnternational put considerable emphasis on swimgm
development, and China also has no exception. Amésiacknowledged as power in competitive swimnewents

in the world, swimming is also big event that Angariwins the gold medal in Olympic Games, which oal
explain swimming events decisive effects on intdomal large-scale competitions. In view of histoGhinese
swimming events have both glorious and lows in tgment process [1-3]. In 1992 Barcelona Olympia@s, its
performance is prominent that has achieved foud gaédals and five silver medals in swimming evemts2000
Sydney Olympic Games, it has gained nothing in gwimgy events; in 2008 Beijing Olympic Games, it has
achieved one gold medal, three silver medals andothwnze medals in swimming events [4-6].

With Chinese opening-up and reform as well as esiongystem deepen reform, planned economy causad so
aftereffects always affect and restrict Chinesarawning competitive events reserve talent cultivadod supplying.
However, correspond to swimming type reserve talEmount, quality high or low directly affects Chsee
swimming type events sustainable development anghifigent target implementation. For a long ternhir@@se
swimming type event reserve talent mainly relies'‘amateur sports school—swimming schoolsports schoet
sports tearfi the three grades mode to carry out, the mode abliccannot adapt to increasingly changed world
and better provide high quality swimming type rgsemlent amount, the mode has suffered some imphetefore,

it affects Chinese competitive swimming reservertalmprovement and popularization to some exte+itd].

Chinese competitive swimming events have got sootée@ements in recent years, but with yearly Chénes
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competitive swimming levels emergency of overatlis, the causes are because swimming type eesotdlent
reserve talent always cannot be effective supp@dhat lead to such kind of temporary shortagserie talent
serious insufficient phenomenon. Swimming type &pevents reserve talent cultivation is a probléat to be
urgently solved in competitive sports developmeatcording to Chinese present status, it should sfoon
swimming reserve talent corresponding echelon cocison, only then can Chinese competitive spoetgetbpment
get very far and catch up with international adeshlevels.

MODEL ESTABLISHMENT

Fuzzy clustering is a method that according to dfier standardization, and makes classificatiaroaling to data
relations and quantity sizes, it is generally aggille to correlated factors to make combination fanither gather
into one kind.

Fuzzy clustering analysis method
Basic thought of fuzzy relations equivalent fuzdystering analysis method is: due to fuzzy equivalelation

~'is domain of discourse sd¢ and itself direct produc&J XU one fuzzy subset, maker proper decomposition
R y - R xU LY
on -, here use”! to express horizontal cut set on, the cuV one general subset™ is one

equivalent relation, and so it also get one kindtlassification ofU  classified objects elements. Wl"énfalls
from 1to O, obtained classification changes fronefiess to coarseness, and gradually merge sootimatirito a

dynamic clustering tree diagram. Thereupon, clasgibn object setU fuzzy equivalent relation ~
establishment is one key link in the clusteringlgsia method [11].

Establish fuzzy equivalent relation:

*

R
In order to establish object classification 4t relation - , generally we need to firstly calculate each dfesh
object similarity statistics, establish classifioatobject setY fuzzy similarity relation that is defined as .
Fuzzy similarity relation establishment regardingcle classification object similarity statistids computing,

except for adopting included angle cosine formuld aimilarity coefficient formula, it can also addpllowing
computational formulas.

1 i=]
r. =< i,j=12---,m
DD XXy IM i;tj( =1 )
Dot product method: k=1

n

M > max{z Xikxjk}

#
In above formula,M is a proper selected positive number, in genérsthould meet: e

1 i =]
ri': . . .(i,j:lz,"',m)
: 1—c2‘xik ~Xy| %]
Absolute value difference method: k=L

<1i# )

<r.
In above formula,€ is a proper selected positive number, %t_ "
> min(X, . X;)
=m0 j=12m)
> max(, . ;)
Max-min method: k=L
n
2. min(%., ;)
kln G,j=1,2,---,m)
Ekz_;,(xik /X))

=

Arithmetic average minimum method:
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=g - (i,J :lz,...'m)

. r. =
Absolute value index method:

X .
i = —2.€ 2 (,j=12:--,m)
Index similarity coefficient method: = X

18 —\2
S =\/r—nZ(>sk - %)
In above formula,s“< is the k indicator variance, that: i=1

*

R
Transform fuzzy similarity relation to fuzzy equivalent relation .Due to similarity relation ~ meets

symmetry and reflexivity, but generally speakirtgloesn’t meet rule of downward transmitting, tisato say, it is
not equivalent relation . Therefore, in order tfeetive cluster, we should adopt closure transitigibute to
transform the fuzzy similarity relation- to fuzzy equivalent relatiomr . Transformation method is to square
that is:

R*=RoR
R*=R°oR’
R*=R‘OR‘ =R

In this way, it surely will exists a natural numter, let: -
R =R

Then, - ~ is a equivalent relation.

Maximum fuzzy spanning tree-based fuzzy clustering analysis method

Here, except for making clustering analysis acemydp equivalent relations, we can also establiakstfication
object set fuzzy similarity relation. Clusteringatysis process based on maximum fuzzy spanning iteesteps is
as following.

Step one: First construct a mutually fuzzy diagraihren operate the step as following method:

. . . . . r.=@,j=22---,m .
First calculate classification items’ similarity asstics as I (.1=1 ) and then establish

R= (rij)mxn

classification object se corresponding similarity relation

Express- as a!ll pieces of nodes composed fuzzy diagrg?‘n= vV, E), letG any two nodesVi and Vi

to have each side to connect, and endow the si'(geht/\asr“ .
v :{Vl’v2""vn}(n:5), then process with its
1 07 06 01 03
07 1 07 03 08
R={06 07 1 04 09
01 03 04 1 01

03 08 09 011

If make classification on five factors composedeahj its set

original data by selecting clustering elementgeits following similarity fuzzy relation:

Step two: Construct fuzzy maximum spanning tree hitrgets fuzzy diagranG maximum weight algorithm, it
can operate according to following methods:

(1) Find oul®  maximum weight edgr(.‘i:i ;

r. . I . . . . .
(2) Put! in the setC, put ! corresponding new nodes in a skt if T already contains!m pieces of
nodes, how move to (4)

r.
3) Checkl every data anll external nodes composed weights, find out theiximam value” , then repeat
step (2)

(4)End, nov® edge is composed of maximum fuzzy spanning tr(;,ré‘ax.
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According to above algorithm, it can solve its nmaxm fuzzy spanning tre;ré“ax.

Hereto, T has following three corresponding features:
@ it has no circuit, therefore is tree

@its corresponding original G all nodes are the saheefore it is FigureG corresponding spanning tcee
® To G their any spanning trde, all can haveTmaX weights sum is equal or abovk each side weight sum.

Therefore, T is surely G maximum fuzzy spanning tree.

Step three: during maximum fuzzy spanning treeyfudmstering analysis process, its concrete opmras: select

a/1 value as a cut set, t(l-max, edges that isn’t abové‘ breaks here, let connected each point to comptaga
class, When/i falls from 1to O here, obtained classification die from fineness to coarseness, corresponding
each node representative classification data redugtly been merged into a class, and further fatma clustering
dendrogram.

To above maximum fuzzy spanning t;ré@X, when respectively seled =34=094=084=071=04 1o
process can get a clustering dendrogram. Corresjpoadove analysis, list out flow chart of concrptecess here
as Fig. 1.

The first step input

Changing input parameters | pararaeters

|

The second step neavest

neighbor clustering

Don’t change the l
input parameters

Calculate the cluster centersimean

The seventh step

The last tirne?

apapduog

h 4

Unfinished The eighth step
Splitting caleulation

The eleventh step
Whether or not to meet the
complicated condition;

The union operation ‘
Iz not the lastHme ¢

End

Fig. 1: Hierarchical diagram

Results analysis
To Chinese swimming reserve talent cultivationstfir analyze reserve talent learning problemsratilts is as

Table 1.
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Table 1: Swimming reserve talent learning problems

Rank Option Frequency Percentage
1 Insufficient study time 287 69.70%
5 The foundation is poor, lack of interests 52 602
3 Training is too tired, has no energy 89 21.60%
4 Method is wrong 56 13.60%
2 Haven't form into learning habits 108 26.20%
8 School entrance requirement is low, has no iogpet 4 1.00%
7 Coaches and cultural course teachers don'teraregh 14 3.40%
6 Others 43 10.40%

Correspond to above data; it makes “black and vdatechart” as Fig. 2.
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Fig. 2: Swim reserve talents in learning problems

Correspond to above analysis; it is clear Chinegenming reserve talent main problem that come aciios
learning is “insufficient learning time” that acaas for 69.70% of total.

Then analyze corresponding swimming training ircttyits familiar status about swimming teaching “mel, its
statistical results is as Table 2.

Table 2: Swimming trainer familiar status on “outline”

Option Frequency Valid percentage Accumulativegetage
Know somebody well 17 25.80% 25.85%
To be familiar to 32 48.50% 74.30%
Ordinary 14 21.20% 95.50%
Not too familiar 2 3.00% 98.50%
Unfamiliar 1 1.50% 100%

Correspond to above data; it makes “black and whéehart” as Fig. 3.

frequency

unfamiliar, 1, 2%

not too familiar, 2, 3%
know somebody well
26% .17
ordinary, 14, 21%

_to be familiar to. 32
48%

Fig. 3: Swimming trainer to familiar with the situation of "outline"
From above statistical analysis, we are clear tbhinese present swimming trainers wholly are famnilio
swimming teaching “outline”, it occupies 74.30%tofal, and there is still 1.5% swimming trainers anfamiliar
to swimming teaching “outline”, for the status, wleould strict with quality of swimming trainers, lprihen can
better improve Chinese swimming reserve talenivailon.

Then targeted swimming trainers, analyze teachindglihe” execution status, its results as Table 3.
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Table 3: Swimming trainers’ teaching “outline” exeaition status

Option Freguency Valid percentage Accumulativegetage
In strict accordance with the program execution 16 24.20% 24.20%
Reference outline, slightly higher than the geheudline 19 28.80% 53.00%
Reference outline, slightly below the outline regments 16 24.20% 77.20%
Experience is given priority to, the occasion&tirence outline 13 19.70% 96.90%
Regardless of the outline 2 3.00% 100.00%

Correspond to above data; it makes “black and whéehart” as Fig. 4.

Regardless of the .

outline. 7. 3% In strict accordance
_ with the program
execution, 16, 24%
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.outline requirements
24% 16

Fig. 4: Swimming trainer to perform the teaching curiculum

Correspond to above analysis, it is clear when €@nswimming trainer is teaching, mostly rely ornnswing
teaching outline to give lectures, only 3.00% swimgytrainers ignore swimming teaching outline.

Finally, make investigation and statistical anaysif swimmers’ training motivation, training paitiation
motivations mainly include: enhance health, attegdiniversity by swimming, join in professional teapersonal

interests, job hunting with the help of swimmingsents’ willing, add scores in school entering,sgroby coaches
not voluntary, others. Its statistical results aseTable 4.

Table 4: Swimmers’ training motivation

Rank Option Frequency Percentage

5 Enhance health 34 34.70%

4 Attending university by swimming 46 46.90%

3 Join in professional team 51 52.00%
1 Personal interests 58 59.20%
6 Job hunting with the help of swimming 13 13.30%
7 Parents’ willing 12 12.20%

2 Add scores in school entering 52 53.10%
8 Chosen by coaches not voluntary 6 6.10%
9 Others 5 5.10%

Correspond to above analysis, it is clear that sméns’ training motivation mainly concentrates orhamcing

health, it occupies 59.20%, while according to peas$ interests and joining in swimming team als@upy
considerable proportions.

CONCLUSION

Swimming team scale is expanding yearly, which setd strengthen management so that can well improve
swimming team reserve talent quality. During analyg swimming team coaches, it is clear that ceatbverall
quality is higher, age distribution is relative seaable, during coaching process, mostly followayls contents.
From above types, we can see that Chinese competitvimming event reserve talent management idivela
reasonable, which can meet supplying of Chinesenavimg team reserve talent. And meanwhile it alspelsathat

Chinese swimming team can meet the expectationggetl results, and serve the motherland in intenak
large-scale competitions.
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