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ABSTRACT

The developing level of rural sportsis benefit for improving the healthy of peasants, the correct evaluation results of
rural sports can offer the theory basis for improving the rural sports, and then the application of fuzzy
comprehensive evaluation method is applied in it. Firstly, the fuzzy comprehensive evaluation model based on
genetic algorithm is studied, and the weight of index is confirmed by genetic algorithm. Secondly, the evaluation
indexes of rural sports are established based on the suggestions of experts. Finally, the comprehensive evaluation of
rural sportsiscarried out; results show that the developing situation of the rural sportsis normal.
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INTRODUCTION

China is a large agricultural country. Advancememd development of countryside can concern suafesscialist
modernization with the improvement of rural prodvity, and the rural sports have also made greagm@ss. But
the rural sports as a part of spiritual civilizatioonstruction are not better than urban sports. flinal sports can
enhance the constitution of peasants; improve #atth of peasants, and vary the extracurriculaiviies of
countryside. The rural sports can be benefit famfag the scientific, civilized and healthy lifekty In order to
offer the theory basis for guiding and promoting thral sports, the quantitative method shoulddseluo evaluate
the developing level of rural sports. Then the dttgwement of rural sports can promoted, which suds the
economic development and social progress of a cp({Ltit

In order to improve the correctness of evaluatibruoal sports, the fuzzy comprehensive evaluati@thod can be
applied in it. The fuzzy comprehensive evaluatiogtinod has been applied in engineering, economicaganent
and social life widely. The reliability and corraess of this method mainly are decided by reaserdibtribution of
weight of the factors and choose of evaluation rhddee of the difficult points is to synthesize th@blems with
many indexes into a form with a single index sdfeally. Its essence is to confirm the weight bese indexes
reasonably. The current processing method exigtagtsubjective and can not obtain the optimal jugignatrix,
and can only amend individual elements in judgirgtrim. The current processing method lacks the angd of
scientific theory and method. In order to make hup disadvantages of the current method, the gealgficithm is
introduced into the fuzzy comprehensive evaluatiethod to amend the consistency of judging matrig a
calculating the weight of every evaluation indek [2

1 Fuzzy Comprehensive Evaluation M odel Based on Genetic Algorithm

There are several steps for constructing the fummyprehensive evaluation model based on genetaritdm,
which are listed as follows: (1) Establish the dacassembly and remark assembly; (2) Confirm theghteby
genetic algorithm; (3) Construct the subordinatgrde matrix; (4) Calculate the comprehensive evalnoavector;
(5) Present a normalization processing [3].

Step 1: Confirm the factor assemibly, remark assemblyE and orders of magnitude
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The factor assembly is the collection of indexes, which can classify gnade the evaluation index. The first level
index is defined byF ={f,}, i =12,---,n. The second level index corresponding to the efiest/level index

is defined by F ={ fij}, i=12---,n;j=12---,m. The factor assembly can be confirmed according to
the situation of rural sports.

The remark assembljE is the collection of evaluation grade, which i$imed by E ={e}, s=12,---,h, the

guantization value of remark assembly is defined \k‘))F{VS}, s=12,---,h. The remark conclusions are

divided into five levels, which are very good, goaarmal, poor, very poor, and the choice remademmbly is
expressed as follows [4]:

E={e.e.6,8,8} 1)

Step 2: Calculating model of weight based on geradjorithm
The modeling procession of genetic algorithm codetuthree steps:

Firstly, the fuzzy evaluation matrix is constructacough handling the evaluation indexes dimensissl

Secondly, the judging matrix8 = (Qk) which can confirm the weight of every evaluatiowéx based on

nxm

fuzzy evaluation matrixR = (r (i, J))xm-

Finally, the consistency inspection and revisiomn @arried out for judging matrix, and the weigl? is calculated.
The following conditions should be satisfied:

@ >0, Zn:cq=1 2)

i=1

According to the definition of judging matri>B , the following expression can be obtained:

0, = @
The matrix B satisfies the following characteristics [5]:
bli = ﬁ =1 (4)
@
w 1
bki =k = — (5)
@ by
a \, a,
by =) =—=b (6)
e g

.
If the judging matrix satisfies expression (3};- can be evaluated precisely, then the judging maBi has

complete consistency, the following expressioraissfied:

Dl - =0 (7)

n
i=1i=1

If the judging matrix B has not consistency, it should be amended. Thising\judging matrix of B is defined
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by Y ={V.}x,- The weight of every element ilY is also defined bya), (i =1,2,---,n). The matrix Y that
makes the following expression minimum is the optinonsistency judging matrix:

min CIC(n):iilylk hk +ii|y|k | (8)

i=1 k=1 i=
st. ¥, =1, i=12:---,n )
L oy Ob -dm b, +d D, |, i =12 nk=i+1i 420 (10)
ki
w>0,i=12--,n (11)
Za% =1 (12)
i=1

where, CIC(n) denotes the consistency index coefficietk. is not negative parameted [1[01/4] .

The genetic algorithm which can simulate the swalvof the fittest of living things is a global opial method. The
genetic algorithm can solve the expression (8)éffely. The procedure of algorithm is listed abdws [6]:

@ Confirm the scale of population, which is defifgd N , the maximum evolution time of algorithm is define
by | controlling parameters of chaos optimizationdeéned by 8 and .

max?

@ Let | =0, original population is defined byH ;, and the corresponding chaos optimization model
expressed by:

@; =g, - &) (13)

where, ¢, denotes the chaos vectajzfj denotes the original valud,= 12,---N -1, j=12,---,m, m

denotes the dimension of deciding vector. The chaosble is mapped into the deciding vector, theasponding

value scope |s(Xl min Jmax) which satisfies the following expression:

Xi i = Ximin ¥ (X max = Xjmin )9, (14)

® Non dominated sorting means is used to deal withufation Hg, non dominated level denotes the fitness of

every solution, then the next generation populatﬁig]with the same scale can be obtained through chgosin
intersection and variation operation.

@ The intersection operation is carried out forlast and next generation, that‘iBg =H : U Sg , the leading

surface of synthetic populatioﬁ?g can be obtained through Non dominated sorting syaahich is expressed by
U= (U1'U2"") )

® The crowding distance of non dominated leadingasgrfis calculated, and the intersection operaarairied
out, that is H ,, =H ,, UU,, i =i +1, the ending condition of iteration ifH ,, |+ |U; & N . According

to sorting results ofU, , the optimal (N—|H ,, |) solutions are chosen .

g+l
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©® Judge whether the optimal evolution populatiookained, when the number of individuals whose giad.
is same with the kinds of scale, the chaos refimgreehnology of population is used to search dipelt0% of

next generation, and the searching space of var@idnges to(X'j min X'j max) , the corresponding expression is
listed as follows:

. . (19)
Ximax = Xi.j T K(X|pax = X

j max j max jmin )

{ijin = Xi,j _K(ijax - ijin)

where, K denotes the searching factok, [1 [0,0.5] .

When ijin < ijin’ ijin =X when ijax > ijax’ ijax = ijax'

jmin;

The chaos variable is mapped into the decidingabéei and the new chaos variab)e;\'j can be obtained. Then,

the chaos linear sum of variables"j and X ; can be obtained:

X =@=y)x%,; + K, (16)
where, ) denotes the adaptive regulating factor.

Repeat step$d-®), and enter into the next step until the maximuaraition is obtained.

@ When the maximum evolution generatidn,, is obtained, the optimal solution collection igmut, and the
calculation is over.

The expression can be solved based on the procedugenetic algorithm. When judging matrix consigtg
coefficient CIC(n) < 0.1, the judging matrix has the good consistency.

Step 3: Construct the membership matrix

The evaluation index is evaluated according toetveduation scale, and the value of membership ndircoed, and
the final membership matrixR, = (ri';) is expressed as follows [7]:

g hy o Iy
1 Ty 0 Iy

R = [rls] nxh = : : .. : (17)
e T2 = T

Construction of membership matrix is an importaant pf fuzzy comprehensive evaluation. The genaniakiple of
constructing fuzzy relational matrix is listed adldws: using the actual situation as standardsicaming the real
characteristics of fuzzy pheromone, and summaritiegexperience of experts.

Step 4: Calculate the comprehensive evaluatiorovertd quantization value of comprehensive evaluaati

After the weight vectorWW and the membership matrid are confirmed, and the comprehensive evaluation
vector is calculated according to the following eegsion:

S =WIR (18)

The quantization value of comprehensive evaludtaralculated by the following expression:
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N, =S V' (19)
The evaluation results can be obtained through eoimg the relations betweefN, and evaluation standard.

2 Establishing the evaluation indexes of rural sports

The evaluation indexes system of rural sports shoeflect the developing level of rural sports, ethimust be
confirmed through analyzing the structure, functioharacter and objection of developing systemuodirsports.
The object of rural sports is to improve the heatthpeasants and form a good countryside fitngstem. A good
rural sports system can satisfy the requiremepieasants, and improve the service system and daaraystem of
countryside fithess system [8].

The evaluation index of rural sports should bergdie, maneuverable and complete. The meaningvafuation

index should be explicit, which can be measured @ndhted with standard computation method, the sataces
must be reliable. The evaluation index should ctflbe situation character and developing trendic#l sports. The
maneuverability of the evaluation indexes use tiveent material, relevant standard and criteriofaasis possible.
The evaluation indexes have measurability and coatyility, which are easy to quantify and can beli@plpin the

actual application. The completeness of evaluaitiolex should reflect and measure the developingasin and
trends of rural sports.

According to the reasonable suggestions of spasirastrators and relevant experts, the evaluatidex system
of rural sports is established, which is showrainie 1.

Table 1 Evaluation index system of rural sports

First level index Second level index

sports facility Al

sports InstructorsA2

sports life quality AL
sports material consumptionol3

sports Spirit consumﬂ4

sports organizationsA21

sports guarantee conditionA2 capital investmentsA22

sports activities A23

constitution situation A3.1

sports talents cultivationf;,

sports efficiency As
sports property resource distributio&3

sports human resource distributiﬂ4

3 Comprehensive evaluation of rural sports
(1) Confirm the weight of evaluation index
The genetic algorithm is applied to establish tleéght of evaluation index, the simulation prograntompiled by

MATLAB software, and the scale of population is 2@8@ maximum iteration times is 12& = 0.3, y =05,
L =045, ¢ = 085. The weight of index is shown in table 2.
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Table 2 Weight of evaluation index of rural sports

First level index| Weightf Second level index Weight

A, 0.19
A, 0.32
A, 0.29
A, 0.20
A, 0.40
A 0.39 A, 0.25
A, 0.35
A, 0.15
A, 0.33
A, 031
A, 0.20

AL 0.32

A 0.29

(2) Quantization procession of fuzzy evaluation
The reasonable parameter should be confirmed aogptd the evaluation level, which can be standzrdcore,
and offer scientific basis for amending the ruprés. The grade parameter is shown in table Zess from table

3, the parameter column vector\é = (9585605015) .

Table 3 Grade parameter of evaluating rural sports

Grade Choice remar Score internval  Grade parametgor
First grade el [85,100] 95
Second grade % [75,85] 85
Third grade SN [55,75] 60
Fourth grade e4 [40,55] 50
Fifth grade S [15,40] 15

The membership matrixR can be obtained through questionnaire surveytfEmdomprehensive evaluation result
is listed as follows:

S=WI[R= (030020016020014).

The final evaluation result is listed as follows:

N=SIV' =672

According to the table 3, the evaluation gradeuélr sports is third grade, the developing situatid the rural
sports is normal.

CONCLUSION

In order to improve the developing level of rurpbets and healthy of peasants, the fuzzy compréhensethod is
applied in evaluate the level of rural sports. Tdenetic algorithm is introduced into the traditibriazzy
comprehensive method, and the weight of every insl@onfirmed based on the genetic algorithm. TWeduation
index system of rural sports is established basedesigned principles of evaluation index. The eatbn of rural
sports is carried out based on fuzzy comprehensiethod, and the developing level of rural sportevialuated,
which can offer the theory basis for develop thalraports.
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