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ABSTRACT

In order to improve the physical health of em­
ployees in high-pressure working environment, this 
paper investigates the behaviour and effects of phy­
sical exercise of photovoltaic companies. Firstly, 
the article expounds the physical health status of 
employees in China’s photovoltaic enterprises, then 
enumerates the research results of the physical ex­
ercise behaviour and effects of employees at home 
and abroad, and uses the mixed Gaussian model 
to study the behaviour and effect of photovolta­
ic employees’ physical exercise. Specific measures 
to promote active physical exercise for employees 
are proposed. Finally, the article uses the multi-lev­
el fuzzy comprehensive evaluation model to evalu­
ate the rationality of the measures. The results of the 
evaluation show that the measures proposed in the 
paper have positive effects on the health of photo­
voltaic employees.
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1. INTRODUCTION

Photovoltaic lighting is a relatively popular in­
dustry in China at present, and both the industry’s 
gross domestic product and industry-related prac­
titioners have a large scale [1]. However, due to the 
imperfect development system of the industry, al­
though the photovoltaic enterprises have developed 
very prosperously, the physical exercise of their 
employees has not received enough attention. The 
physical health of photovoltaic companies’ employ­
ees is not satisfactory, which seriously restricts 
the further development of photovoltaic compa­
nies [2]. Only in-depth investigation and research 
on the behaviour and effects of photovoltaic em­
ployees can be used to develop practical solutions 
within the industry, so that targeted solutions can 
be developed [3]. Reasonable physical exercise can 
effectively maintain people’s physical and mental 
health, promote blood circulation, improve blood 
supply to the brain, maintain normal brain func­
tion, and maintain efficient and clear thinking [4]. 

Fig.1. Fuzzy compre­
hensive evaluation 
mathematical model
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In addition to maintaining the health of the body, 
the mentality of the person is also in a state of 
steady health and maintaining a healthy personal­
ity [5]. However, due to the existence of many de­
ficiencies in the research on the physical exercise 
behaviour and effect of photovoltaic enterprise em­
ployees in China, the guidance exercise opinions 
cannot fully meet the actual exercise demand [6]. 
The backwardness of theoretical research will in­
evitably lead to the backwardness of physical exer­
cise behaviour and effects of photovoltaic compa­
nies [7]. This is very detrimental to the healthy and 
sustainable development of the photovoltaic light­
ing industry, and is even more detrimental to the 
personal and physical development of the relevant 
practitioners. How to improve the physical and 
mental health of employees through better physi­
cal exercise planning has long been a research top­
ic for relevant practitioners. The investigation and 
research on the physical exercise behaviours of 
photovoltaic employees and their effects are car­
ried out, and the improvement direction is dis­
cussed [8].

2. STATE OF THE ART

In developed countries where the relevant em­
ployees of foreign companies are more perfect, they 
attach great importance to the physical exercise be­
haviour of employees, and regard it as a kind of hu­
man capital investment behaviour for employees. It 
is also an important method for enterprises to pro­
tect their own labour resources [9]. In the 1950s, 
with the development of the corporate system, en­
terprises have become more and more valued about 
their own labour resources, and began to protect 
through a variety of ways, strengthening the physi­
cal exercise of employees is one of the methods. Af­
ter years of development, the relevant systems have 
been perfected and the coverage is very broad. For 
example, in the United States, more than 60 % of 
companies have their own physical exercise facili­
ties and develop a very perfect sports club model. 
The Swedish National Sports Club is more affluent, 
with nearly 30,000 sports clubs, and an average of 
three residents will have one to participate in sports 
clubs. In China, due to the late start of the enterprise 
system, the research on the behaviour and effect of 
employees’ physical exercise is lagging behind the 
developed countries, and more is still in the initial 
stage of establishment of the physical exercise sys­

tem. Some scholars have studied the current situ­
ation of the employee sports management system 
of large enterprises in China, and proposed to im­
plement the enterprise management of employee 
sports, and further enrich and complete it through 
the market mechanism.

3. METHODOLOGY

3.1. Multi-Level Fuzzy Comprehensive 
Evaluation Model

The multi-level fuzzy comprehensive evalua­
tion model is an evaluation model based on fuzzy 
mathematics. Based on the qualitative evalu­
ation theory, the fuzzy mathematics comprehen­
sive evaluation method uses fuzzy mathemat­
ics to quantitatively evaluate various factors of 
things or objects, and then comprehensively eval­
uates them [10]. The mathematical model is shown 
in Fig. 1. The multi-level fuzzy comprehensive 
evaluation model has certain advantages in sol­
ving some nonlinear fuzzy problems. If this evalua­
tion method is used to evaluate, the clear results can 
be gotten. Therefore, it is widely used and express­
es the uncertainty of things. The basic implementa­
tion principle of the fuzzy comprehensive risk as­
sessment method is as follows:

Let { }1 2, , , mV v v v=   be the factor of the re­

search object, called the factor set. { }1 2, , , mV v v v=   

are the set of judgments composed of m  factors of 
various factors, and their number and name can be 
subjectively determined according to the needs of 
actual problems and decision makers. In real life, 
most of the criteria for consideration have no clear 
criteria, so the comprehensive judgment should be 
a fuzzy subset 1 2( , , , ) ( )mB b b b F V= ∈  on V .

kb  is the degree of membership of the kv  on fuzzy 
subset B : ( ) ( 1,2, , )B k kv b k mµ = =  , which reflects 
the role of the k -th evaluation kv  in the comprehen­
sive evaluation. The comprehensive evaluation B  
depends on the weight of each factor, i.e. it should 
be a fuzzy subset 1 2( , , , ) ( )nA a a a F U= ∈  on U , 

and 
1

1
n

i
i

a
=

=∑ , where ia  represents the weight of the 

ith factor.
Thus, when the weight A is given, a comprehen­

sive evaluation B  can be given accordingly. The ba­
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sic steps are as follows: (1) determine the factor set
{ }1 2, , , nU u u u=  ; (2) determine the evaluation set

{ }1 2, , , mV v v v=  ; (3) determine the fuzzy evalua­

tion matrix ( )ij n mR r ×= .
First, by making a judgment ( ) ( 1,2, , )if u i n=   

for each factor iu , a fuzzy map f  from U  to V  can 
be gotten, i.e.:

1 2

: ( )
( ) ( , , , ) ( ).i i i i im

f U F U
u f u r r r F V

→
= ∈ 

	 (1)

Then, the fuzzy relation ( )fR F U V∈ ×  can be 

induced by the fuzzy map f , i.e.:

( , ) ( )( )
( 1,2, , ; 1,2, , )

f i j i j

ij

R u v f u v
r i n j m

= =

= = =  .	 (2)

Therefore, the fuzzy evaluation matrix 
( )ij n mR r ×=  can be determined. Moreover, ( , , )U V R  

is called fuzzy comprehensive evaluation model, 
and ( , , )U V R  is called the three elements of the 
model.

(4) Comprehensive evaluation: For the weight
1 2( , , , ) ( )nA a a a F U= ∈ , the maximum-mini­

mum synthesis operation can be obtained by using 
the model ( , )M ∧ ∨ , and a comprehensive evalua­
tion can be obtained:

1
( ( ), 1,2, , )

n

j i ij
i

B A R b a r j m
=

= ⇔ = ∧ =∨  .	(3)

At this time, it is assumed that the fuzzy compre­
hensive evaluation model is the ( , , )U V R . For the 
weight 1 2( , , , ) ( )nA a a a F U= ∈ , the fuzzy evalua­
tion matrix is the ( )ij n mR r ×= , and the comprehen­

sive evaluation of the model ( , )M ∧ ∨  is 
1 2( , , , ) ( )mB A R b b b F V= = ∈  , and

1
( ) ( 1,2, , )

n

j i iji
b a r j m

=
= ∨ ∧ =  .  I n  f a c t ,  d u e 

to 
1

1
n

i
i

a
=

=∑ , i ija r≤  may appear for some cases, i.e. 

i ij ia r a∧ = . The result of doing so will make it pos­
sible to let many of the information in the fuzzy 
evaluation matrix R  be lost, that is to say, the judg­
ment information made by some factors iu  cannot 
be effectively used in the decision making.

The result of this is that the result of the judg­
ment is no longer accurate, Fig. 2. Therefore, the 
model ( , )M ∧ ∨  can be improved in practice. To this 
end, the following four computational models are 
proposed: (1) Multi-level fuzzy comprehensive 
evaluation model Non-Local Means (NLM) cal­
culation method; (2) Multi-level fuzzy comprehen­
sive evaluation model Transmission-Line Matrix 
Method (TLM) calculation method; (3) Multi-level 
fuzzy comprehensive evaluation model Reads Per 
Kilobase of exon model (RPM) calculation method; 
(4) Multi-level fuzzy comprehensive evaluation mo­

Fig.2. Truncation error represents linear operator function
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del is the new adaptive delta modulation (ADM) 
calculation method.

These four different types of computational mo­
dels can effectively solve the various problems en­
countered in the multi-level fuzzy comprehensive 
evaluation model in the operation process. The com­
bined use of these models can also effectively solve 
some complex real-world problems. The multi-lev­
el fuzzy comprehensive evaluation model mainly 
includes the intimate control equation and the outer 
membrane control equation Fig.3. The intimate con­
trol equation of the multi-level fuzzy comprehen­
sive evaluation model is as follows:

( ) ( )

0

` `

( ) ( ) ( )
t

( )

g

 .

z z z

z z
z

z
z

z xy pxz xx

H u uH u vH u
x y

H u H pfH v
s x

v uH uw
x s H s

H S SH S
x y s

ρ

η

∂ ∂ ∂
+ + +

∂ ∂ ∂
∂ Ω ∂+ − = − −

∂ ∂

 ∂ ∂ ∂− − − − ∂ ∂ ∂ 

∂ ∂∂
− − +

∂ ∂ ∂

	 (4)

( ) ( )

0

` `

( ) ( ) ( )
t

( )

g

.

z z z

z z
z

z
z

z yx z yy py

H v vH v vH v
x y

H v H pfH u
s y

v vH vw
y s H s

H S H S S
x y s

ρ

η

∂ ∂ ∂
+ + +

∂ ∂ ∂
∂ Ω ∂+ − = − −

∂ ∂

 ∂ ∂ ∂− − − − ∂ ∂ ∂ 

∂ ∂ ∂
− − +

∂ ∂ ∂

	 (5)

0 0

1 g0 z
p H
s

ρ
ρ ρ

∂= − −
∂

.	 (6)

( ) ( ) ( ) 0z z zH u H v H
t x y s
η ∂ ∂ ∂ Ω∂ + + + =
∂ ∂ ∂ ∂

.	 (7)

` `

( ) ( ) ( )

( )

.

z z z

z

z

source

H C uH C vH C
t x y

H C v Ccw
s s H s

C

θ

∂ ∂ ∂
+ + +

∂ ∂ ∂

 ∂ Ω ∂ ∂+ = − − + ∂ ∂ ∂ 
+

	 (8)

In the above formula, the variable u and the va­
riable v represent the mean median of the Cartesian 
coordinates of the x-axis and the y-axis, respective­
ly, and the variable U mainly represents a constant. 
The outer membrane governing equation of the 
multi-level fuzzy comprehensive evaluation model 
is as follows:

(D ) ( D ) ( D ) D
t

pD .xyxx
sx bx

u u u v v f v
x y

SS
x x y

τ τ

∂ ∂ ∂+ + − =
∂ ∂ ∂

∂∂∂− + − − −
∂ ∂ ∂

	 (9)

(D ) ( D ) ( D )
t

pD .xy yy
sy by

v v u v v fDu
x y

S S
y x y

τ τ

∂ ∂ ∂+ + − =
∂ ∂ ∂

∂ ∂∂− + − − −
∂ ∂ ∂

	 (10)

Fig.3. The mathematical function of membrane control equation of ROMS (Regional Ocean Modelling  
System) ocean model
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2
g g R

2 2

1
2

x x x x
xx

c ck k k k c AS E E
c k c k L

 
= + − +  

.	 (11)

2
g R

2 2
x y x y

xy yx

c k k k k c AS S E
c k k L

= = + .	 (12)

2
g g R

2 2

1
2

y y y y
yy

c k k c k k c AS E E
c k c k L

 
= + − +  

.	 (13)

g
2(1 )

2 sinh(2 )
c kDc

k kD
σ∂= = +
∂

.	 (14)

ç ( ) ( ) 0Du Dv
t x y

∂ ∂ ∂+ + =
∂ ∂ ∂

.	 (15)

The multi-level fuzzy comprehensive evalua­
tion model often uses the ADSEN function to con­
strain different functions in the process of operation. 
The ADSEN function is divided into two types, 
one is a strong constraint type S4DVAR (Strong 
4DVAR) function, and the other is a weak con­
straint type W4DVAR (Weak 4DVAR) function. 
The strong constraint function mainly focuses 
on the strong constraints on the initialization con­
ditions of the function and the variable factors of 
the function to ensure that the finally obtained ope­
ration solves the requirements. The weak constraint 
function, on the other hand, is mainly to perturb 
the final result of the function along the most un­
stable direction of the state space. The combined 
use of the S4DVAR (Strong 4DVAR) function and 
the W4DVAR (Weak 4DVAR) function can effec­
tively improve the operational precision of the mul­

ti-level fuzzy comprehensive evaluation model. The 
simplification process of the intimate control equa­
tion of the multi-level fuzzy comprehensive evalua­
tion model is as follows:

( ) ( )

0

` `

( ) ( ) ( )
t

( )

g

.

z z z

z z
z

z
z

z xy pxz xx

H u uH u vH u
x y

H u H pfH v
s x

v uH uw
x s H s

H S SH S
x y s

ρ

η

∂ ∂ ∂
+ + +

∂ ∂ ∂
∂ Ω ∂+ − = − −

∂ ∂

 ∂ ∂ ∂− − − − ∂ ∂ ∂ 

∂ ∂∂
− − +

∂ ∂ ∂

	 (16)

In the above formula, the variables parameters
,T ijD , ijG , ijϕ , ijε  need to establish the correspond­

ing mode to close the aspect, and the variables – ,ijC  
,L ijD , ijP , ijF  do not need to be closed.

In addition to the above mentioned problems, the 
multi-level fuzzy comprehensive evaluation model 
also has the intersection of the model and many fac­
tors in the actual operation process, but the weight 
distribution of each factor is not balanced. At this 
time, these factors can be divided into several levels 
to analyze them. The first is to judge each factor se­
parately, and then make a comprehensive judgment 
on all factors. The detailed operation is as follows:

The factor set { }1 2, , , nU u u u=   is divided 

into several groups 1 2, , , (1 )KU U U k n≤ ≤  such 

Fig.4. Second order fuzzy mapping set
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that 
1

k

i
i

U U
=

=


, and ( )i jU U i j= Φ ≠ , called 

{ }1 2, , , kU U U U=   is the set of first order factors. 

Let’s set

{ }( ) ( ) ( )
1 2

1
, , , ( 1,2, , ; )

i

k
i i i

i n i
i

U u u u i k n n
=

= = =∑  ,

which is called the secondary factor set.
Set the judgment { }1 2, , , mV v v v=  , and make 

a single factor evaluation on the in  factors of the se­

cond factor set { }( ) ( ) ( )
1 2, , ,

i

i i i
i nU u u u=  , that is, es­

tablish a fuzzy map, as shown in Fig. 4.

( ) ( )

( ) ( ) ( )
1 2

: ( ) ( )

( , , , )( 1,2, , )

i i
i i j i j

i i i
j j jm i

f U F V u f u

r r r j n

→ =

= =



 

.	 (17)

Then the evaluation matrix is:

( ) ( ) ( )
11 12 1
( ) ( ) ( )

21 22 2

( ) ( ) ( )
1 2i i i

i i i
m

i i i
m

i

i i i
n n n m

r r r
r r r

R

r r r

 
 
 =  
 
  





   



.	 (18)

Let the weight of { }( ) ( ) ( )
1 2, , ,

i

i i i
i nU u u u=   is

( ) ( ) ( )
1 2( , , , )

i

i i i
nA a a a=  , and the comprehensive evalu­

ation can be obtained as:

( ) ( ) ( )
1 2( , , , )( 1,2, , )i i i

i i i mB A R b b b i k= = =    .	 (19)

( )i
jb  is determined by the model ( , )M ∧ ∨ , or 

( , ),M • ∨  ( , )M ∧ + , ( , )M • + .

For the comprehensive evaluation of the first-or­
der factor set { }1 2, , , kU U U U=  , it is possible 

to set its weight 1 2( , , , )kA a a a=  , and the total 

evaluation matrix is 1 2[ , , , ]T
kR B B B=  . According 

to the models ( , )M ∧ ∨ , ( , )M • ∨ , ( , )M ∧ + , ( , )M • +

and operation, the comprehensive evaluation model 
is obtained.

1 2( , , , ) ( )mB A R b b b F V= = ∈  .	 (20)

3.2. Mixed Gaussian Model

The mixed Gaussian model is mainly to con­
vert the high-order equation into multiple Gauss­
ian equations, and then use the Gaussian equa­
tion to calculate the equation results to achieve the 
purpose of simplifying the calculation. The mathe­
matical model is shown in Fig. 5. The solution pro­
cess is generally divided into two parts: first, by 
establishing a function that is related to the approx­
imation, it produces an approximation, its deriva­
tive, and the use or application of the algorithm will 
eventually release the associated value. The most 
straightforward method of the Gaussian equation is 
to construct a functional differential equation us­
ing the derivative of the finite difference approxi­
mation instead of the differential equation. After the 
discretization is completed, an appropriate calcula­
tion method can be constructed to solve the func­
tional differential equation. This is a challenging 
problem, and it may indeed have a significant im­
pact on the discretization of the derivative. In the 
numerical solution process for solving differential 

Fig.5. Mathematical model of discrete differential 
arithmetic
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equations, a numerical solution is needed to judge 
the accuracy. Also, it needs to be tested and evaluat­
ed by better calculation methods and other new par­
allel algorithms. The detailed implementation steps 
are as follows in the Fig. 5:

The derivative of a function f  is generally ob­
tained by quadratic polynomial:

( ) 1 2
2 0 1 2p x a a x a x= + + .	 (21)

The difference f  is at points 0 1,x x  and 2x , i.e., 

using a local coordinate system, let 10,i ix x h+= =  
and 2 2ix h+ = , then,

( ) 2
0 1 2 0i i if x a a x a x a= + + = .	 (22)

( ) 2 2
1 0 1 1 2 1 0 1 2i i if x a a x a x a a h a h+ + += + + = + + . 	(23)

( )
( ) ( )

2
2 0 1 2 2 2

2
0 1 2

=

2 2 .
i i if x a a x a x

a a h a h
+ + ++ + =

= + + 	 (24)

This three equations with three unknowns can be 
turned into:

( ) ( )0 0ia f x f= = .	 (25)

( ) ( ) ( )

( ) ( ) ( )

2 1
1

4 3
2

2 4 3 0
 .

2

i i if x f x f x
a

h
f h f h f

h

+ +− + −
= =

− + −
+ 	 (26)

( ) ( ) ( )

( ) ( ) ( )

2 1
2 2

2

2
2

2 2 0
.

2

i i if x f x f x
a

h
f h f h f

h

+ +− +
= =

− +
= 	 (27)

Solve , 1,2,3ia i =  and derive the formula (1):

( ) 1 22 ,f x a a x= +′ .	 (28)

Then calculate the expression in 0ix = ,

( ) ( ) ( ) ( )2 14 3
2

i i if x f x f x
f x

h
+ +− + −

=′ .	 (29)

Regarding the point x, f  is sufficiently smooth, 
then the Taylor series expansion of f  can be ex­
pressed as:

( ) ( ) ( )

( )
2 2 3 3

2 3 ...
2! 3!

df x h f x h f x
dx

h d h df x
dx dx

+ = + +

+ + + .	 (30)

Move the function ( )f x  on the right side of (28) 

to the left and then divide by h to get the standard 

deviation quotient:

( ) ( ) ( )

( ) ( )2 32

2 3 ... .
2! 3!

f x h f x df x
h dx

d f x d f xh h
dx dx

+ −
= +

 
+ + + 
 

	 (31)

Let 0h → , the item in the braces disappear, de­

fined by the derivative:

( ) ( ) ( )f x h f x
f x

h
+ −

≈′ .	 (32)

At this point,  the difference quotient 
( ) ( )( ) /f x h f x h+ −  is used instead of ( )f x′ :

( ) ( ) ( )

( ) ( )2 32

2 3

=

= +... .
2! 3!

f x h f x
f x

h

d f x d f xh h
dx dx

+ −
−′

+ 	 (33)

Extract a linear operator from equation (31):

( ) ( )
2 2 3

2 3 ...
2! 3!
h d h dT f f x

dx dx
 

= + +  
.	 (34)

The error between the corresponding differential 
operator D /f df dx=  and the approximate linear 

operator ( ) ( )( ) /hD f f x h f x h= + −  is constructed 
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according to different representatives. The trunca­
tion error can be found according to the formu­
la (32), and the truncation error obtained at this time 
represents the error in the linear operator L.

Let hL  be a discrete approximation h  on the 
neighbourhood with the largest value defined by the 
linear differential operator L; If there are constant 

0, 0C p> >  and w, then:

( ) ( ) 0, ,  p m
hT L L Ch C h hϕ ϕ ϕ= − ≤ ∀ ∈ ∀ < . 	(35)

Then hL  has a truncation error of ( )pO h .

Find the limit values for any smooth f  and suf­
ficiently small h in equation (35):

( )
0

lim
2h

fT f h
→

′′= .	 (36)

Because of this, the truncation error ( )T f , when 

the variable h infinitely approaches zero, ( )O h  can 

be defined by the method given by (36), as shown 
in Fig. 6.

When ( )43 / 6 ...h f +  is much smaller than / 2hf ′′

. At this point, the f ′  calculation is approximated. 

If the second derivative of the function f  is far less 

than the other derivatives in the effective range, 
when,

( ) ( ) ( )0 , 2nf x f x n< >′′  .	 (37)

Solving the Taylor series of the function f  at 
point x:

( ) ( ) ( ) ( )

( ) ( ) ( )

2

3 4
4

2!

...  .
3! 4!

hf x h f x hf x f x

h hf x f x

+ = + + +′ ′′

+ + +′′′ 	 (38)

At this point, re-provide a forward difference ap­
proximation for f ′ , that is:

( ) ( ) ( ) ( )

( ) ( ) ( )

2

3 4
4

2!

... .
3! 4!

f x h f x hf x f x
h

h hf x f x

+ −
= − −′ ′′

− − +′′′ 	 (39)

A forward difference approximation formula for 
( )f x′  is obtained from the truncation error of the 

command h, that is:

( ) ( ) ( ) ( )+
f x h f x

f x O h
h

+ −
=′ .	 (40)

Similarly, the Taylor series of f  can be expand­
ed around the point x in the ­h  direction, that is:

( ) ( ) ( )

( ) ( )
2 3

... .
2! 3!

f x h f x hf x

h hf x f x

− = − +′

+ − +′′ ′′′ 	 (41)

The backward differential approximation of f ′  
at point x:

Fig.6. Truncation error 
of linear differential 
operators
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( ) ( ) ( ) ( )+
f x f x h

f x O h
h

− −
=′ .	 (42)

Subtracting the formula (40) from the formu­
la (42):

( ) ( )

( ) ( )
3

0 2 0 2 ... .
3!

f x h f x h

hhf x f x

+ − − =

= + + + +′ ′′′ 	 (43)

Solving the centre difference approximation of 
( )f x′ :

( ) ( ) ( ) ( )2+
2

f x h f x h
f x O h

h
+ − −

=′ .	 (44)

After the approximate solution is completed, the 
average of the forward and backward differential 
approximations can be found, which the final re­
sult is.

( )
( ) ( )

( ) ( ) ( )21 + .
2

f x h f x
hf x O h

f x f x h
h

 + −
+ 

=′  
− − +  

.	 (45)

4. RESULT ANALYSIS AND DISCUSSION

At present, the health conditions of the employ­
ees in the photovoltaic industry are not satisfactory, 
which seriously restricts the further development of 
the industry. In order to further explore the specific 
reasons for the lack of physical exercise for photo­

voltaic companies, the questionnaire survey method 
was used to explore 450 front-line employees work­
ing in photovoltaic companies. Finally, 288 copies 
were recovered, of which 268 were valid question­
naires. Among the 268 valid questionnaires, there 
were 114 questionnaires for female employees and 
154 questionnaires for male employees.

According to the contents reflected in the ques­
tionnaire, it is not difficult to know that there are 
two major factors that cause the lack of exercise for 
photovoltaic companies:

–  The competitive pressure in the industry 
market has led to the employees of photovolta­
ic companies having a greater sense of exhaus­
tion both physically and psychologically after work. 
Physically exhausted employees lack the motiva­
tion to exercise;

–  Employees of photovoltaic companies lack 
a clear and clear understanding of physical exercise, 
and also lack the necessary technical guidance for 
physical exercise. This also makes the photovolta­
ic company’s employees less motivated to exercise.

In this survey, less than 5 % of photovoltaic 
company employees said they were completely un­
interested in physical exercise and did not want 
to waste time on exercise. It is not difficult to know 
that, in fact, most of the photovoltaic company em­
ployees are still willing to exercise. It was only be­
cause of the lack of certain conditions that they 
eventually failed to do so.

Based on the above reasons, China’s photovol­
taic enterprises will be used as a research exam­
ple, and the mixed Gaussian model will be used 
to conduct in-depth research and analysis on the 
behaviour and effects of photovoltaic employees’ 
physical exercise. The research results show that 
photovoltaic companies can take effective measu­
res to promote employees’ active physical training 
from the following aspects. The specific measures 
are as follows:

–  Photovoltaic enterprises should regularly car­
ry out corresponding training courses in physical 
exercise, actively help their employees to establish 
a sound physical education knowledge system and 
improve their interest in physical exercise, Fig. 7;

–  Photovoltaic enterprises should also increase 
investment in sports funds, improve the internal 
sports facilities, and provide an excellent physical 
exercise environment for employees to meet the fit­
ness needs of employees.

Fig.7. Physical exercise chart of photovoltaic employees
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After the corresponding development measu­
res are drawn, the multi-level fuzzy comprehensive 
evaluation model is used to evaluate its rational­
ity. The multi-level fuzzy comprehensive evalua­
tion model is an evaluation method based on cog­
nitive science and fuzzy mathematics. The specific 
form is as follows:

1,1 1,2 1,

2,1 2,2 2,

,1 ,1 ,

a a a
a a a

a a a

n

n

n n n n

 
 
 
⋅ ⋅ ⋅ ⋅ 

  





.	 (46)

In the formula, ,i ja  represents the relative weight 
of the indicator ia  relative to the indicator ja .

In view of the fact that the weight of the mul­
ti-level fuzzy comprehensive evaluation model has 
a great influence on the overall accuracy of the re­
sults obtained by the scoring calculation, it is neces­
sary to analyze the weight of the multi-level fuzzy 
comprehensive evaluation model, which can be un­
derstood as the analysis of the largest eigen value 
in the judgment matrix. The most widely used cal­
culation method is the square root method, as shown 
in Fig. 8. The calculation steps are as follows:

Calculate the product of each row element of the 
judgment matrix R,

1
, 1,2, ,n

i ijj
M B i n

=
= =∏  .	 (47)

Calculate the iM  root of n,

( )
1

, 1,2, ,n
i iw M i n= =  .	 (48)

Normalize iw , i.e.

1

, 1,2, ,i
i n

i
i

w
w i n

w
=

− =
∑

 .	 (49)

Then the weight vector is,

[ ]1 2 4, , , Tw w w w=  .	 (50)

Let the target criterion layer weight vector ob­
tained according to the above method be:

( )1 2 3, , , , kW w w w w=  .	 (51)

iw  is the relative weight of the criterion layer indi­
cator i  in the criteria layer.

For the k -th criterion level indicators, the 
weights of the measures level indicators under each 
criterion are:

( )1 2 3, , , ,k k k k kpW w w w w=  .	 (52)

In the hierarchical structure, the comprehensive 
weight calculation operator of the measure j indica­
tor under criterion i  is:

,i j i jw w w= ⋅ .	 (53)

Finally, sort by each indicator, and the results 
are calculated. After obtaining the weights of the re­
spective indicators, the evaluation score can be fi­
nally calculated by multiplying the evaluation valu­
es. The calculation operator is:

( )( ),1 ,2 , ,1 ,2 ,, , , , ,
T

p p p n p p p nEa w w w v v v=   .	 (54)

Fig.8. Square root summation method of multilevel fuzzy comprehensive evaluation model
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,p iw  is the combined weight of the lowest level indi­

cator i , and ,p iw  is its evaluation score.

According to the content represented by the for­
mula (54), the collected related data is substitut­
ed and the evaluation result is obtained, as shown 
in Fig 9. It is not difficult to see from the results 
that the above measures have positive effects on the 
physical exercise behaviour of photovoltaic compa­
ny employees.

5. CONCLUSION

At present, the health conditions of the employ­
ees in the photovoltaic industry are not satisfactory, 
which seriously restricts the further development of 
the industry. The main reason is that industry scho­
lars have many shortcomings in the research on the 
physical exercise behaviour and effect of photovol­
taic enterprise employees, which leads to their guid­
ance and exercise opinion cannot fully meet the ac­
tual exercise demand. Based on the above reasons, 
the hybrid Gaussian model is used to study the be­
haviour and effect of photovoltaic employees’ phy­
sical exercise, and two main factors are obtained:

–  Employees work under competitive pressure 
and lack the motivation to exercise;

–  Employees lack the necessary technical guid­
ance for physical exercise, and in view of the above 
reasons, the following solutions are proposed: the 
first is that company regularly conducts training 
courses on physical exercise to improve employ­
ees’ interest in physical exercise and the second 
is that enterprises should also increase investment 
in sports funding and improve the corporate fitness 
environment.

At the end of the paper, the multi-level fuzzy 
comprehensive evaluation model is used to evaluate 
the rationality of the measures, and the conclusions 
are drawn that the proposed measures can positive­
ly promote the physical exercise behaviour of pho­
tovoltaic employees.

REFERENCES

1.  Xu Z., Department S., University N M. Investiga­
tion and Attribution Analysis on the Physical Exercise Be­
havior of College Students in the Advanced Stage Based 
on the Stages of Change Model. Wushu Science, 2018, 
V11, #8, pp.27–28.

2.  Heijer A E D., Groen Y., Tucha L. Sweat it out? 
The effects of physical exercise on cognition and beha­
viour in children and adults with ADHD: a systematic li­
terature review. Journal of Neural Transmission, 2018, 
V124, #11, pp.3–26.

3.  Liu S J., Jian-Ying L I. Investigation and Research 
on the Physical Exercise Motivation, Interest and Behav­
iour of the Students in Shanxi Province. China Sport Sci­
ence & Technology, 2018, V26, #12, pp.27–29.

4.  Wang Z., Department P E. Research on the Fac­
tors that Affect the Physical Exercise Behaviour of Chi­
nese University Students and the Self-management Effect. 
Guide of Science & Education, 2018, V8, #3, pp.11–12.

5.  Cheng M D., Wang X Y. Research on Physical Ex­
ercise Consciousness, Behaviour and Effect of Scientific 
Researcher in Shanxi Province. China Sport Science & 
Technology, 2018, V6, #11, pp. 24–26.

6.  Zheng Y., Yang H D., Qian G T. Investigation and 
Research on the Physical Exercise Consciousness and Be­
havior Habit of Students from Universities and Colleges 
in Yunnan Province. Journal of Honghe University, 2018, 
V9, #1, pp.11–16.

Fig.9. The program evaluation results of ocean folk sports function and development dynamic mechanism



Light & Engineering 	 Vol. 26, No. 4

210

7.  Usui N., Ito M., Yamashina F. Investigation and re­
search on the effect of the University of the Air physical 
education practice completion. Journal of the University 
of the Air, 2018, V2, #3, pp.19–25.

8.  Kumar, M., Mao, YH., Wang, YH., Qiu, TR., Yang, 
C., Zhang, WP. Fuzzy theoretic approach to signals and 
systems: Static systems, Information Sciences, 2017, 
V418, pp. 668–702.

9.  Zhang, WP., Yang, JZ., Fang, YL., Chen, HY., 
Mao, YH., Kumar, M. Analytical fuzzy approach to bio­
logical data analysis, Saudi journal of biological sciences, 
2017, V24, #3, pp. 563–573.

10.  Gutierrez-Garcia, F. J., Alayon-Miranda, S., Gon­
zalez-Diaz, E., Perez-Diaz, P. Fuzzy model for calcu­
lating of cement mortar ratios. DYNA, 2017, V92, #6, 
pp. 688–695.

Jinghua LI, 
graduated from the school of physical education of Shaanxi normal university in 
2004. He currently works at the institute of physical education of Xianyang normal 
university in Shaanxi province. Master’s degree, associate professor. Research 
Orientation: School Physical Education


