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In view of the uncertainty and fuzziness in the prediction of the concentration of atmospheric environmental 

pollutants, the main pollutants were selected as the measuring factors by fuzzy mathematical method. The 

measurement was divided into two steps: 1. Calculate pollutant concentration; 2. Pollutant content can be obtained 

by conversion. The empirical results show that the method based on fuzzy mathematics has high accuracy in 

prediction and can provide scientific basis for atmospheric environmental management of football field. 
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1 INTRODUCTION 

Due to the continuation of the traditional extensive economic development model, air pollution has become 

increasingly serious in recent years, air quality has deteriorated severely, and haze weather has become the norm, 

which has a significant impact on human and regional ecosystems (Zhao et al. 2016). In the process of air 

pollution detection and treatment, the determination of the content of pollutants in the environment is a necessary 

means. 

At present, there are some relatively mature methods for the determination of atmospheric pollutants, such as 

the environmental quality index method (Zhou et al. 2017), grey clustering association analysis (Dang et al. 

2017), artificial neural network (Sun et al. 2017). Among them, the comprehensive index method of 

environmental quality is widely used in China. The impact of human activities on the air environment is 

extremely complex, and there are a large number of things and phenomena with fuzzy nature, resulting in the 

identification and measurement of air environmental impact assessment has a great degree of fuzzy, so only a 

reasonable evaluation method can be selected to reflect the state of air environmental quality (Chen et al. 2019, 

Mi et al. 2015). The artificial neural network combined with variable screening method was used to establish the 

pollutant concentration prediction model, and the monitoring data of pollutant concentration in different time 

periods were selected to establish the pollutant average concentration prediction model. The average influence 

value (MIV) method was used to screen out the variables that had major influence on the average daily 

concentration of pollutants, which were used as the input variables of the artificial neural network. 
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However, due to the uncertainty, randomness and fuzziness among various factors in the atmospheric 

environment system, the measurement results of the above existing methods are all out of alignment to some 

extent. 

Chong Liu, Xuguang Wang, Qingchuan Wang published an article in Ekoloji Issue 107, 2019, entitled “Air 

Pollution Quality Prediction Model Based on Clustering and Multivariate Regression”. In order to conveniently 

and accurately predict the concentration of atmospheric pollutants, this reference (Liu et al. 2019) takes south 

China and north China as an example to analyze the time distribution characteristics, autocorrelation of 

atmospheric pollutant concentration and its correlation with meteorological factors. The pollution situation of the 

two areas was compared and analyzed. Based on the combination of meteorological factor clustering and multiple 

regression, the prediction model of air pollution quality was established. The empirical results prove that the 

prediction model can well simulate the concentration levels and changes of PM2.5, PM10, NO2 and SO2 in south 

China and north China. The simulation results of the model have a strong correlation with the measured values, 

and have the advantages of simplicity, saving manpower and material resources, accuracy and reliability, which 

are applicable to the prediction of atmospheric pollutants in prefecture-level cities, districts and counties. 

Fuzzy mathematics can fully reflect the multi-factor synthesis of environmental quality structure, can 

reasonably evaluate the objective status of air environment quality, the measurement process is not limited by the 

types of pollution factors, and fully consider the interaction between various factors, can be comprehensive and 

objective Reflecting the atmospheric pollution situation, making the measurement results realistic. Therefore, on 

the basis of “Air Pollution Quality Prediction Model Based on Clustering and Multivariate Regression”, this 

paper proposes a method to determine the content of atmospheric environmental pollutants in football field by 

combining with the method of fuzzy mathematics. 

2 IDEA DESCRIPTION 

2.1 Related concept elaboration 

2.1.1 Fuzzy mathematics 

Fuzzy mathematics, also known as Fuzzy mathematics, is a mathematical theory and method to study and 

deal with Fuzzy phenomena. The main trend of fuzzy mathematics is its application. 

Since the concept of fuzziness has found a way to describe the fuzzy set, the process of judgment, 

evaluation, reasoning, decision-making and control by using the concept can also be described by the method of 

fuzzy mathematics. For example, fuzzy clustering analysis, fuzzy pattern recognition, fuzzy comprehensive 

evaluation, fuzzy decision-making and fuzzy prediction, fuzzy control, fuzzy information processing, etc. These 

methods constitute a kind of fuzzy systematic theory and the rudiment of speculative mathematics, which has 

made concrete research achievements in medicine, management, petroleum, geology, environment, biology, 

agriculture, chemical industry, language, control, remote sensing, education and other aspects. At present, fuzzy 

mathematics has become a mathematical tool to study many problems with unclear boundaries in reality. 

2.1.2 Analysis on the cause of air pollution 

(1) The influence of industry on air pollution. From the perspective of industrial base, steel, coal, chemical, 

electric power, building materials and other industries have high energy consumption, large emissions and low 

resource utilization, which have brought serious pollution to the air environment. 

(2) The influence of fuel on air pollution. Industrial and domestic coal contains a large number of ash, sulfur 

and other pollutants. Direct combustion produces a large number of particulate matter, sulfur dioxide and other 

harmful components. It is one of the main sources of smog. 
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(3) Effects of automobile exhaust and automobile dust on air pollution. Traffic congestion and excessive 

emissions lead to a large number of automobile exhaust, and the self-purification ability of the atmosphere is far 

from being able to resolve all kinds of pollutants discharged by motor vehicles, and the dust caused by motor 

vehicles is also an important reason for the high level of PM2.5 and PM10 in the atmosphere (Zhang et al. 2016). 

(4) Effects of topography and climatic conditions on air pollution. Air pollution is closely related to specific 

geographical and climatic factors. Topography, wind speed and other geographical conditions may restrict the 

flow and diffusion of atmospheric pollutants, easily causing haze and other environmental problems.  

2.2 Determination of atmospheric pollutants in soccer field based on fuzzy mathematics 

The determination process of atmospheric pollutants in soccer field based on fuzzy mathematics is described 

in Fig. 1. 

Measuring factors and selection

Factor membership weight setting

Estimating the atmospheric 

volume of the football field

Calculation of atmospheric pollutant 

concentration in football field

Conversion of atmospheric pollutant

content in football field

Fig. 1 Schematic diagram of the determination process of atmospheric environmental pollutants in 

football field 

In this paper, the content of atmospheric pollutants in soccer field is determined by fuzzy mathematics. In 

order to accurately determine the content of atmospheric pollutants in soccer field, we first determine the 

determination parameters according to the fuzzy mathematical determination model (Huang et al. 2017). There 

are many kinds of pollutants in the air environment of football field, but the main pollutants include SO2, NO2, 

pm10, TSP, etc. The factors mentioned above constitute the set of measurement factors  1 2 3, , , , nX x x x x ,

meanwhile, the membership weight of these factors is  1 2 3, , , , nW w w w w .On this basis, the air pollution in 

soccer field was determined. 

(1) Estimation of air volume. Assuming that the standard state of the football field environment is 25°C, 
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101.3 KPa, t  represents the actual temperature of the football field, and S  represents the football field 

footprint, the soccer court air volume estimation process is as follows: 

273 25

273 101.3

P
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t


  


(1) 

(2) Calculation of pollutant concentration: 

273
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(2) 

Where, M  represents the molecular weight of the gas and ppm  represents the volume mass. 

(3) Conversion of pollutant content: 

1

n

N W C V   (3) 

3 RESULTS 

In order to verify the performance of the method based on fuzzy mathematics for the determination of 

atmospheric pollutants in soccer field, an experiment was designed. The fuzzy mathematical calculation process 

was tested by MATLAB7.0 software, the operating system was Windouws XP, and the memory was 24 GB. 

The above methods were compared with the methods proposed by Zhou et al. (2017) to test the accuracy of 

each measurement method at different temperatures. The comparison results are shown in Fig. 2. 
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Fig. 2 Comparison of the accuracy of different determination methods 

Fig. 1 shows that as the temperature of the football field increases, the accuracy of the two methods is 

changing and tends to be stable in the later stage. However, the accuracy of the method is always higher than that 

of the methods proposed by Zhou et al. (2017). It proves the effectiveness of the method for determining the 

atmospheric environmental pollutant content of football field based on fuzzy mathematics. 

4 CONCLUSION 

The fuzzy mathematics method can show the regularity of the random numerical value through the 

calculation, which is more accurate and more comprehensive than other methods, and can provide accurate 

information for the prediction or determination of the environment. It USES membership degree to describe the 

content and pollution situation of atmospheric pollutants in football field, and the weight is determined according 

to the comparison between measured value and standard value, and the result is objective, which can provide 

accurate and objective information for the management of atmospheric environment in football field. 
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