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Abstract 

At present, artificial intelligence has become an important part of people’s life. 

Meanwhile, people’s health consciousness and demands for modern leisure sports have 

improved. Based on the technology of artificial intelligence, this paper is to study the 

evaluation of leisure sports majors’ innovation ability which stays in relatively low level 

but with great potential. After researching and analyzing the status of leisure sports 

majors’ innovation ability at home and abroad, the author defined the standard of gray 

rates, set gray evaluation index, analyzed the gray evaluation model and concluded that 

students in HeBei Institute of Physical Education have good innovation abilities. This 

paper which laid a foundation for studies of relevant theories and practices is a 

pioneering work for innovation ability evaluation. 

 

Keywords: leisure sports; innovation ability; evaluation; gray rates; gray evaluation 
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1.Introduction 

The development of Artificial Intelligence(AI for short) has lead to significant changes 

in people’s modes of thinking as well as of production and life. Attached to the advent of 

scientific and technological revolution, AI is based on the application of computer and has 

the features of extensiveness, progressiveness and potentiality. [1]
 
It was in the 1950s and 

1960s that AI began to rise which was based on heuristics and neural networks. In the 

1970s, it began to thrive. From 1990s, especially, AI began to combine the use of 

knowledge and had involved into a higher-level technology.
 
[2] Meanwhile, the advancing 

of information evolution has exerted directed impact to economic development and 

people’s thinking mode. This paper is to discuss the application of AI in sports evaluation 

based on practical work. As a new form of sports activity, Leisure Sports, philosophically, 

focuses on the free and initiative feature of sports participation process.
 
[3] Form the 

features of sports; Leisure Sports includes both physical activities and the appreciation of 

sports game. From the angle of pedagogy, Leisure Sports is a lifestyle for human 

development. With its development, Leisure Sports has developed the features that taking 

physical and mental health as the main purpose, the aged and women as the main target 

group, personalization as the main service orientation and leisure and entertainment as the 

major trend. It is initiative and spontaneous which is to ease your mind and body via 

spontaneous activities rather for raking and awards through intensive training, and to 

enjoy yourself and seek spiritual rather material pleasure during activities. [4] Leisure 

Sports has undergone changes from focusing on body-building instruction and 

management to focusing on fostering personnel to meet the social needs, from standing 

still to keeping pace with the times, from sticking to traditional projects to developing 

market-oriented as well as emerging projects, with facilities and teaches’ qualities 

improved. The development of Leisure Sports leads a growing trend in which people’s 

great demand for leisure activities, continuous social and economic development as well 

Onli
ne

 Vers
ion

 O
nly

. 

Boo
k m

ad
e b

y t
his

 fil
e i

s I
LL

EGAL.



International Journal of Multimedia and Ubiquitous Engineering 

Vol.11, No.12 (2016) 

 

 

352   Copyright ⓒ 2016 SERSC 

as the improving of people’s living standard and consumption capacity, in the age of 

tourism for all, has directly led to greater demands for higher-level physical qualities as 

well as activities of body-building and entertainment.
 
[5] This paper is to propel the 

development of Leisure Sports and to make better model evaluations and theoretical 

studies and to lay a foundation for similar studies and to publicize the significance of AI 

on sports innovation and its own meaning. 
 

2. Research Status of Leisure Sports Majors’ Innovation Ability 
 

2.1. Foreign Students Leisure Sports Innovation Ability Status 

Foreign students’ leisure sports innovation ability has three features: 

(1) Combining innovation-job majors with social reality 

(2) Combining fostering of professionals with active market demand 

(3) Combining sports expertise with hands-on practices 

Examples as follows
 
[6]: 

Table 1. Foreign Students’ Leisure Sports Innovation Ability Status Table 

Example Content 

United 

States 

The leisure sports professional students' creative ability as an important part 

of school sports, leisure sports set theory, which includes: contemporary 

social entertainment and leisure, recreation and community development, 

recreation and human services enterprise adventure, entertainment 

marketing, Entertainment and leisure mode, the leisure and sports courses 

Sports courses attributed equal status. There is the compulsory and optional 

curriculum, focusing on teaching and practical skills of course. 

United 

Kingdom 

It has a passionate sports culture. The establishment of three professional 

sports and leisure long letter Ability System: entertainment service 

disciplines, management disciplines, and comprehensive integration of 

various disciplines of the professional system. Setting leisure and sports 

sociology, sports and entertainment leader, sports and leisure resources and 

other courses. No specific sports institutions, but on integrated into the 

institutions. Students pay more attention to practice after graduation, 

employment channels. 

Japan 

Increasing demand for recreational sports talents, the leisure sports as a 

main channel for transportation professionals. 

② Many college sports departments have been in the professional direction 

are set sports-related courses, sports and leisure courses as main courses. 

Set three directions of movement and health, sports and leisure sports 

enterprises. While cultivating the final body motion, outdoor sports and 

leisure activities such as management personnel. 

Australia 

Development of Leisure Sports in their countries and the world are in a 

leading position, very popular fashion leisure sports item: indoor bowling, 

golf, rock climbing, skateboarding, boating, skiing, tennis, soccer and so on. 

Opening of the main leisure and tourism management direction and 

management related courses, such as: leisure services and facilities 

management, leisure and tourism environmental planning. Leisure 

Management planning courses. 

 

Foreign leisure sports courses, mostly, are theory-oriented. Professional courses, mainly 

in discipline and module with the form of compulsory and optional curriculum, are 

systematic, comprehensive, spontaneous and extensive. They focus not only on theory, 
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but more on practice to meet the needs of students as well as other users.
 
[7] Professional 

sports courses are mostly designed into compound ones, such as courses with physical, 

economic and management features. Leisure sports courses, leisure activities and various 

sports are of great importance in publicizing and managing the development and 

innovation of Leisure Sports. They greatly unleashed its market potential and brought the 

practical and innovative nature into full play while cultivated students’ and other user’ 

sense of responsibility, social responsibility, mission, and service. 

 

2.2 Domestic Students’ Leisure Sports Innovation Ability Status 

China’s leisure sports development started late with a slow pace and now is in the 

primary stage. Although the mass leisure major has been included in higher education 

with some success in theory, practice and talent fostering, problems still remain. 

Examples as follows
 
[8]: 

Table 2. Domestic Students’ Leisure Sports Innovation Ability Status Table 

project Content 

theory 

Humanistic perspective: dependent on market needs, emphasizing the 

people-oriented, and open-minded; 

On the Subject Setting: development of the times, the needs of 

society-oriented, rich theoretical discipline, conduct special research, the 

construction of service system, promote the exchange and development, 

in line with reasonable curriculum system construction and social 

development, enrichment teacher resources 

practice 

Courses focus on applications, comprehensive and practical, to the 

humanities, social sciences and natural sciences various disciplines, 

increase the proportion of elective courses, refresher courses types. 

talent 

development 

According to Mallow’s hierarchy of needs theory need more 

individualized attention to students, the market demand-oriented and 

professional development of the requirements to build the knowledge 

structure of leisure sports professionals to cultivate a strong combat 

capability, create complex high-level talents. 

 

Based on the use of computer, China has come up with its core idea to improve 

students’ leisure sports innovation ability, namely, to take it as an industry. That is to 

ensure its advantage of low cost, great potential, high correlation and wide radiation range, 

while integrate the public benefits with its commercial feature and seek both economic 

and social interests to meet the needs of national welfare. Especially since 1990s, China’s 

sports industry saw numerous ups and downs.
 
[9] Its constant progress and improvement 

during the integration with market have greatly raised people’s demands and objectives. 

In choosing proper policies for leisure sports industry, attention should be paid to protect 

competition and curb monopoly, to deepen the reform of internal organizations, to 

promote scale operation and non-balance regional development of leisure sports industry. 

Based on such strategies, it is concluded that we should give priority to the leading sectors 

so as to guide and propel other sectors. 

China has carried out strong measures to facilitate the study of leisure sports on the 

basis of the use of computer. First is financial support and taxation reduction, which is to 

develop leisure sports industry and promote physical and mental health of our citizens 

through financial support, subsidy, tax reduction and exemption, etc. Second is financing 

support.
 
[10] Facing the problems of fund shortage, low development level and narrow 

found rising channel, we should develop the leisure sports industry through support of 

financial institutions, introducing Venture Capital and financing of securities 

administration departments. Third is preferential use of land and national assets. We 
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should make land assignments as well as encourage those with richer land resources to 

participant in leisure sports construction, which to some extend advanced the 

development of leisure industry. Forth is policies to guide consumption. Which is to take 

leisure sports consumption as a healthy one under the background of China’s consumption 

mode transition to promote industrial development as well as to keep consumer behaviors 

in proper manners? 

 

2.3. Existing Problems in Leisure Sports Majors’ Innovation Ability. 

(1) Leisure sports majors’ innovation ability cultivation does not in line with the social 

needs. Namely, current curriculum does not have a clear orientation which can neither 

make its own advantages to full play nor comply with the needs of social development 

[9]. 

(2) With less outstanding features. At universities, there are many kinds of courses. 

However, owing to inadequate knowledge of innovation ability building and social needs, 

these courses, with no hot courses and clear direction, directly ignore the cultivation of 

innovation ability and independent practice ability of users and cannot keep up with the 

social development. 

(3) Few, short and monotonous courses. Conditions and features of leisure sports 

education vary from region to region. Needs and standards to examine people’s all-round 

ability will always change to conform to market situation. What’s more, such abilities are 

constantly changing and regulating themselves. [10] Therefore, students did not truly 

understand the basic theory concerning leisure sports, body-building instruction and 

sports management. They also did not grasp the sports skills and scientific research as 

well as hands-on abilities.  

(4) Limited facilities and equipment and outdated teaching content. Target of talent 

cultivation are not concrete; curriculum has no outstanding features; employment status of 

sports majors are rather severe; abilities of teachers and teaching materials cannot meet 

the needs of students. Aesthetic ability cultivation is not involved; students’ appreciation 

ability has not been improved; students do not enjoy them. 

(5) Heath concept as well as sports awareness have not been established, nor correct 

sports value. Students do not have the ability to correctly judge and comment on 

behaviors in sports. Meanwhile, students pay inadequate attention to their own innovation 

awareness and cannot see their own deficiency as well as the gap with others. Mostly, the 

cultivation of users’ innovation abilities remains in superficial level with less attention and 

efforts attaching to it. 

(6) The assessing standards of users’ innovation ability focus only on common point 

rather differences, in which scores are of greater importance than practical work. 

Intentions are hard to catch comprehensively, correctly and systematically. 

(7) Scale of leisure sports industry are small with outdated facilities, improper planning 

and low technology content in sports training and teaching. 

 

3. Research on Intelligent Evaluation of Leisure Sports Majors’ 

Innovation Ability 

This paper is based on gray evaluation model. The theory of gray evaluation model is 

actually to use known information to identify unknown information. It is a theory between 

known and unknown. [11] It has the nature of progressiveness, systematic, operability, 

scientific and timeliness. The theory itself is unique and abstract as intermediary 

information, which is beneficial for analyzing imprecise and disordered data using both 

quantitative and qualitative methods. Main process as follows:  
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3.1. Analysis of the Factors of Leisure Sports Majors’ Innovation Ability. 

Innovation ability can be classified into three main types. The first one is technological 

innovation ability, which covers the ability to input innovative resources, the ability of 

research and development as well as incubation, the ability of innovation diffusion and the 

ability of innovator. The second one is institutional innovation ability, which includes 

industry policy innovation, park management innovation, incentive mechanism 

innovation and industry internal system innovation. The third one is supporting innovation 

ability, which contains intelligence supporting ability, economy and technology 

supporting ability, infrastructure supporting ability, information resource supporting 

ability and living environment supporting ability, etc. Mostly, it is the experts and 

brainstorming that assess and evaluate the importance of the foregoing factors. 

 

3.2 Analysis of Methods in Evaluating Leisure Sports Majors’ Innovation Ability 

At present, there are uniform and specified evaluation methods. Main methods as 

follows: 

(1)Level method. It is to classify the students in accordance with their innovation 

abilities into to three levels from low to high: Ⅰ level, Ⅱ level and Ⅲ level. 

This method is subjective. 

(2)Binomial evaluation method. It is to divide innovation factors into intelligent factor 

and non-intelligent factor and to conduct fuzzy evaluation after relevant topics 

design and research. This method is easy to operate, but result is not clear.  

(3)Comprehensive evaluation method. Starting from the reality, this method is to assess 

the students’ hands-on ability from their awareness, skills, personalities and 

practical work. It is a multiple-factor comprehensive evaluation.  

 

3.3. Defining Index and Rates of Evaluation 

After consulting a number of books about leisure sports majors’ innovation ability on 

the basis of computer use, and searching information on China Journal Net and China 

National Knowledge Infrastructure, the author used the methodized documents to analyze 

and research this evaluation system. Using mathematical statistics, the author concluded 

the relevant index affecting improving of leisure sports majors’ innovation ability. Using 

the method of expert discussion, Delphi and brainstorming as well as telephone 

conversation, on-line talking and expert interview, the author made further study and 

amendment on this paper after comparing and researching their views and suggestions. 

Then the author put forward the evaluation index and defined the rates of evaluation. Here 

is the flowchart:  
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Figure 1. Evaluation Index Flowchart 

 

3.4 Setting Gray Evaluation Model 

(1) Index matrix of gray evaluation model. Suppose the number of experts to make 

evaluation is “m”, score of the mth expert’s evaluation of the nth index is denoted 

by mna
,There are n evaluation index. Final evaluation matrix is denoted by A as follows: 
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(2) Defining the gray number whitenization weight function of gray evaluation model. 

When the evaluation rate is “bad”(t=1), we set the value range of gray number as [0,1,2], 

so the final whitenization weight function hereof is: 
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When the rate is “moderate” (t=2), we set the value range of gray number as [0,2,4], so 

the final whitenization weight function hereof is: 
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When the rate is “good” (t=3), we set the value range of gray number as [0,4,8], so the 
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final whitenization weight function hereof is: 
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(3)Matrix of gray evaluation weight computing. Based on whitenization 

function
 mna and evaluation index mna , the gray evaluation index of hth expert’s 

identifying index is: 
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From the forgoing formulas as well as the views and suggestions of h experts, so the 

gray evaluation index can be denoted by: 
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After normalizing the foregoing on relevant software we can get the gray evaluation 

weight of evaluation index as follows: 

W
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Based on all evaluation indexes we have set, we can get the vector of gray evaluation 

weight as follows: 
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In terms of the foregoing vector, we can get the gray evaluation weight matrix: 
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(4)Defining standard of comprehensive evaluation. Comprehensive evaluation standard 

is scientific and just in nature. It can comprehensively and objectively reflect good or bad 

of the result. It is to combine Analytic Hierarchy Process with Gray Theory to set the 

sequence on a two-dimension level according to good or bad. 

 

 

Here, D represents the maximum gray rate; F represents the quantitative value of gray 

rate; vector is denoted by 

 naaaF ,,, 21  。 

 

4. Intelligent Evaluation of Leisure Sports Majors’ Innovation 

Ability-Taking Hebei Institute of Physical Education as Example 

The indexes are set as follows in accordance the standard of leisure sports majors’ 

innovation ability system under computer use, differences among indexes as well as the 

authoritativeness of experts and individuality of indicator: 

TFDV 
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Table 3. Index Tables at All Levels 

Level indicators Secondary indicators 

Creativity 

problem found 

Maverick 

Cross-knowledge 

Knowledge Innovation 

logical thinking 

Creativity 

 Unique level 

Outcome of the activity 

 

Meanwhile, in accordance with views and suggestions of experts as well as the actual 

situation, weight value of different levels are defined as follows:  

Table 4. Index Weight Value Table 

Level indicators Secondary indicators 

0.1160 

0.3010 

0.2574 

0.5510 

0.4125 

0.3789 

0.3651 

 
0.0664 

0.2575 

 

From the structure of evaluation model, using mathematical statistics, we can get the 

sample matrix by comparing the results of level indicators and secondary indicators: 
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(1)here is the computing of gray evaluation model index. From above, evaluation rates 

are classified into three levels, namely, “bad”, “moderate” and “good”. As for the modern 

leisure sports innovation ability indicator, the ath evaluation index of gray evaluation is: 

① When t=1, the index is: 

      000013112111111  aaaw
                (12) 

② When t=2, the index is: 

      31.223.156.05.013212211212  aaaw           (13) 

③ When t=3, the index is: 

      57.29.067.0113312311313  aaaw
          (14) 
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To sum up, the overall evaluation index is: 

88.457.231.20131211  wwww
             (15) 

(2)and the gray evaluation hereof weight is: 

① When t=1, 0/x 11

'

1111  x  

② When t=2, 4733.088.4/31.2/x 11'1212  x  

③ When t=3, 
5266.088.4/57.2/x 11'1313  x

 

④ From above, the vector of modern leisure sports innovation ability over every 

rates weight is: 

   5266.0,4733.0,0131211   ，，  
In terms of secondary indicators, we set the overall evaluation index as: 
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According to the overall evaluation weight of the model, we can get the result of 

comprehensive evaluation as follows: 
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In conclusion, the final value of comprehensive evaluation in this model is: 
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              (18) 

After comparing the foregoing result with that of defined gray evaluation model, we 

can conclude that: 

Table 5. Grade Evaluation Table 

Numerical Evaluation Standard Level 

0—1.2312(contain) Inferior 

1.2312—3.2154(contain) medium 

3.2154—5(contain) higher 

 

From the foregoing result, we know that the comprehensive value of HeBei Institute of 

Physical Education is 4.4571, which is “good”. We can conclude that in this institution, 

students’ innovation studying ability on modern leisure sports stay in a relative high level, 

with certain development potential. The institution can be a example for others to follow. 

However, they still have a long way to go.   

 

5. Conclusion  

This paper is to study the evaluation of leisure sports majors’ innovation ability based 

on computer use, which stays in a relatively low level and needs further development to 

keep up with the status, by researching the status of artificial intelligence at home and 

broad under the current economic, cultural and leisure development. The author set 

indexes and rating evaluation standard using gray evaluation model to assess the 

innovation ability of HeBei Institute of Physical Education. After summarizing and 

normalizing relevant weight, the author made comprehensive evaluation and concluded 

the rate of “good” in students’ innovation ability in this institution. This method laid a 
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foundation for relevant evaluations in other universities as well as the study of AI theory. 

It will also act as a guiding principle for relevant practices. The model hereof is of great 

importance for the development of China’s leisure industry. 

 

6. Development Trends 
 

6.1. Diversification Of Leisure Sports 

Based on computer use, leisure sports innovation ability is developing and being 

applied by means of massive distribution, expert collaboration, parallel reasoning, 

systematic developing and artificial intelligence. It involves various areas such as expert 

system, machine learning, neutral network and artificial life, which are essential in 

propelling the development of S&T and relevant industries. 

 

6.2. Professionalization of Leisure Sports 

In teaching of leisure sport innovation ability, stresses were laid more on market in 

major development, innovation in model establishment, practice in sectors connection, 

cultivation in talent fostering and employment in direction pinpointing. Besides, the 

combination of curriculum and social factors has brought the innovation and application 

ability on the basis of computer use into full play.  

 

6.3. Popularization of Leisure Sports 

Leisure sports tends to focus more on setting plans available for fitness of all people, 

raising the objective in the development of mass fitness, improving people’s sports 

awareness and physical and mental health, changing people’s lifestyles, setting up a 

correct sports attitude, embodying the value of leisure sports innovation ability and 

meeting the needs of the building leisure sports industry.  

 

6.4. Extensiveness of Leisure Sports 

In its development, Leisure sports are constantly updating absorbing new knowledge 

and theories. Its studies, both on practice and theory, continue to deepen. Research scope 

continues to expand, which includes not only economy but also other areas as civilization 

and environment. 

 

6.5. High Developing Speed of Leisure Sports 

The development of leisure sport has become an important part of the people’s life in 

modern times. It develops quickly with more people involved. The proportion of 

application and consumption in sports are growing, the degree of development has largely 

exceeded that of other areas. Sports and leisure industry occupies a considerable 

proportion in the social applications. 

 

7. Development Suggestions  

(1)To Optimize the Structure of Leisure Sports Innovation Ability Curriculum 

We need to ensure a proper course arrangement and outstanding course features; 

coordinate the courses and integrate their functions; collaborate macro and micro structure 

and follow the basic, overall, proportional and optional principles of constructing course. 

We need to properly handle the relationship between optional and compulsory courses, 

subject courses and technical courses, the dominant curriculum and hidden curriculum, 

national course and local courses. In teaching, we need to alter the original status with 

monotonous methods and fuzzy objectives, raise the students' desire for knowledge, and 

to strengthen professional courses. In terms of training methods, we need to change the 
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status of private lesson unsound innovation system and closed teaching process, properly 

conduct talents cultivation and  innovation ability application. Meanwhile, we need to 

focus on cultivation results, and create a good environment. 

(2)To Improve the Implementing Environment of Curriculum 

We need to establish qualified sports venues and equipment, open relevant courses and 

to better manage the users’ environment of culture, public opinions and economy. We 

need to strengthen software construction, namely, to strengthen the implementation 

environment of the software and deepen its construction. We need to keep the users and 

coaches a positive attitude curriculum reform and let them realize its value and 

significance to their own growth. 

(3)To Diversify Leisure Sports Projects 

We need to establish and develop self-constructed profit and non-profit leisure sports 

projects, strive to establish projects with both organizational and non-organizational 

feature, ensure the smooth development of sports industry in collaborating with market, 

information and policies. Meanwhile, we need to improve and innovate sports theories as 

well as to develop new projects while intensifying the exploration and utilization of sports 

resources. 

(4)To Use Multiple Means to Develop Leisure Sports 

We can play leisure sports no only indoors but also outdoors and other places as wide. 

Leisure sports also include golf, outdoor survival and mountaineering. So we need to 

establish a trans-regional, multi-industry and inter-company leisure sports group. 

(5)To Take Advantage of Favorable Conditions 

Schools need to provide favorable conditions for students’ development enhance the 

construction and use of sports venues and improve the using efficiency of sports 

equipment. Relevant departments need to provide facilities so as to provide sufficient 

materials for coaches and users. Science and technology departments need to introduce 

and utilize related technologies and equipment, optimize the allocation of resources, bring 

in advanced facilities from overseas, make full use of social resources and provided 

technical support leisure sports industry. 
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