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With the improvement of material level, people’s requirements and pursuit of living room are becoming more and 

more abundant, which not only requires the living room to have a simple living function, but also has a higher 

pursuit such as health, and the benzene and toluene released by new materials. Formaldehyde and other volatile 

organic compounds bring serious pollution to indoor air and have a negative impact on human health. In this 

paper, the main sources of formaldehyde pollution in indoor air and the characteristics of the formaldehyde 

pollution are analyzed. On this basis, the formaldehyde pollution in the indoor air is quantitatively analyzed by 

using the BP neural network. The results show that the method of quantitative analysis based on the BP neural 

network is superior to the traditional quantitative analysis method based on the genetic algorithm, and the 

proposed method is effective. Finally, the control and control measures of formaldehyde pollution in indoor air are 

put forward, which provides the basis for controlling formaldehyde pollution in indoor air, purifying indoor 

environment and improving indoor air quality. 
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1 Introduction 

Human beings have created huge material wealth in the century, people’s living standards have been continuously 

improved, and human civilization has also developed rapidly. In the process of social production and life, human 

beings have also brought about important problems affecting the development of human society, such as 

environmental pollution and ecological destruction, which have an important harmful impact on the living state 

and future development of human beings. In particular, the harm of environmental pollution to society has been 

clearly shown now. Many countries have been spending great manpower and material resources to control 

environmental pollution in order to eliminate or reduce the harm to human beings. However, a large number of 

studies have found that indoor air pollution after home decoration is serious, and the resulting cases, especially the 

elderly and children, have occurred from time to time, and indoor air pollution has been paid more and more 

attention. It can be said that it is the most concerned environmental problem in people’s lives at present. As the 

interior decoration and decoration become more and more popular, various artificial new decoration materials are 

replaced and upgraded, the problem of formaldehyde pollution in the indoor air is also generated, and more and 
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more serious, the work, the life and the study have brought many unnecessary troubles to people, The harm to 

people’s physical and mental health, seriously affects the normal work life of people, people are eager to know 

how to have a safe, comfortable, healthy green space (Jiang et al. 2017). 

Yu-Xiao Liu, Yi Wang published an article in the Ekoloji (Issue 107, 2019), entitled “Real-time Monitoring 

System for Pollution Intensity of Carbon Emission in Ecological Environment”. In order to monitor the pollution 

intensity of carbon emission in ecological environment in real time and analyze the specific influence of each 

region on the change of carbon emission intensity in China, a complete decomposition model is used to decompose 

and analyze the influence of carbon emission intensity change in each province of our country. (Kannappan et al., 

2017) A real-time monitoring system of carbon emission pollution intensity based on ZigBeed is proposed. The 

system takes CC2530 as the core, and the hardware design is divided into two parts: acquisition node design and 

routing design. PC terminal software consists of four modules: communication module, real-time data display 

module, data storage module and communication interface selection module. The experimental results show that 

the system has high monitoring efficiency and accuracy, and has certain application value. 

The above research is to study the problem of carbon emission in outdoor environment. On the basis of this study, 

the quantitative analysis of indoor formaldehyde pollution is carried out, which provides a certain theoretical 

reference for solving the indoor pollution problem. 

2 Idea Description 

People bring indoor air pollution in their social activities, but the ultimate victim of indoor air pollution is still 

human beings. Modern people live and work indoors (D’Ettorre et al. 2017). For the particular group of children, 

the time in the room may be as high as possible, their body is in the development stage, the respiration volume is 

higher by weight ratio than that of adults, so the children are more harmful to indoor air pollution. In winter, 

because of the need of heating, people usually close the doors and windows of the room, take measures such as 

heat insulation to keep warm, reduce the circulation of air, reduce the number of ventilation, etc., under this 

condition, formaldehyde pollution in indoor air is more serious. 

2.1 Sources of formaldehyde in indoor air 

The formaldehyde pollution in the indoor air is brought into the process of the late decoration and decoration, that 

is, the decoration material is the main source of the formaldehyde pollution in the indoor air, and the main source 

of the formaldehyde pollution can be obtained by combining the characteristics of the materials used in the 

decoration and decoration process: (1)The artificial board for interior decoration, including joinery board, 

plywood, shaving board, fibre board, solid wood composite floor and reinforced floor, etc. (2)Furniture made of 

wood-based panels. In order to make high profits and reduce production costs, some furniture manufacturers use 

inferior panels in the process of furniture manufacturing, and use inferior glue to bond veneer plates in the process 

of furniture surface treatment. In this way, the furniture formaldehyde produced by this process generally exceeds 

the standard. (3)Use formaldehyde as raw material in the production process of other decorative materials, such as 

paint, paint and so on. (4)Decorative textiles, including wallpaper, chemical fiber carpets, wall cloth, curtains and 

cloth sofas. 

2.2 Characteristics of formaldehyde pollution in indoor air 

Compared with the general environmental pollution, formaldehyde pollution has its own unique characteristics: 

(1)Formaldehyde pollution is produced in the process of natural transformation, it is a human phenomenon, 

affected by the level of technological development, customs, consumption concepts, living standards and other 

social conditions. 
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(2)The harm of pollution has a great influence. Pollution hazards include people of almost all ages and can be 

regarded as whole human beings. 

(3)Pollution hazards take a long time. The pollution period of formaldehyde mainly depends on the release period 

of formaldehyde, which is the main source of formaldehyde release. We know that the maximum release period of 

formaldehyde is one year. It can be seen that formaldehyde pollution has a long-term effect on people’s health 

(Zhang et al. 2018). 

(4)Part of the harm mechanism of formaldehyde to human body is unknown. The mechanism of formaldehyde on 

human body under the condition of low and low concentration of indoor air pollution for a long time is not clear. 

(5)Formaldehyde accumulated in the human body acts on the human body for a long time, and when the 

accumulation reaches the poisoning threshold, the harm will appear obviously. 

2.3 Method for quantitatively analyzing formaldehyde pollution of indoor decoration material based on BP neural 

network 

The topology of BP neural network model mainly includes the input layer, hidden layer and output layer of the 

network (De et al. 2018). The concrete steps of quantitative analysis of formaldehyde pollution from interior 

decoration materials by BP neural network are as follows: 

2.3.1 Fitness function 

The absolute value of error between predicted output and expected output and individual fitness K : 

1

= ( )
n

i i
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 (1) 

In the formula, n  is the number of output nodes of the network, 
iy  is the expected output of the i  node of the 

BP neural network, 
io is the predicted output of the i  node and p  is the coefficient.

2.3.2 Selecting operation 

Using roulette method, the probability of selection for each individual i  is 
iv . 

/i iv p K   (2) 

In the formula, 
iK  is the fitness value of individual i . 

2.3.3 Interlace operation 

The bad operation adopts real-number cross method (Zhang et al. 2017), Suppose that the crossover of 

chromosome x , 
xa  and y  at the E position is performed by: 
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xj xj

yj yj

a a b

a a b

   
 

   

                (3) 

In the formula b  is a random number between [0,1].

According to the above formula steps, the quantitative analysis of the formaldehyde pollution of the indoor 

decoration material is finished. 



Ekoloji 28(108): 1185-1189 (2019)

1188

3 Results 

In order to verify the effectiveness of the proposed quantitative analysis method for formaldehyde pollution of 

interior decoration materials based on BP neural network, an experimental study was carried out. The quantitative 

analysis method of formaldehyde pollution of interior decoration materials based on genetic algorithm is compared 

with the proposed method. The simulation results of the test data are shown in Table 1. 

Table 1 Comparison of quantitative analysis results of different methods 

calibration value quantitative Analysis method based on 

genetic algorithm 

proposed method 

0.002 0.0016 0.0020 

0.004 0.0040 0.0040 

0.006 0.0047 0.0060 

0.008 0.0080 0.0080 

┋ ┋ ┋ 

0.030 0.0242 0.0286 

0.032 0.0318 0.0302 

0.034 0.0333 0.0320 

0.036 0.0343 0.0340 

It can be seen from Table 1 that the error level of the two methods are tested, and the proposed method optimizes 

the quantitative analysis method based on genetic algorithm. When the quantitative analysis method based on 

genetic algorithm is used, the running time is 4.602905 s and the mean variance (MSE) is 0.0012, while the 

running time of the proposed method is 2.877 931 s, which is 0.0003. Therefore, BP network method is more 

effective in dealing with the quantitative analysis of indoor formaldehyde. 

4 Discussion 

According to the above analysis results, it is necessary to put forward specific formaldehyde pollution control 

measures. 

(1)Ventilation. Ventilation is the discharge of internal air to the outside, the external air into the room, the former is 

called exhaust air, the latter is called air supply. The ventilation is the simplest, most effective and economical 

measure to reduce the formaldehyde concentration in the air after the completion of the decoration. The increase of 

the ventilation volume can effectively accelerate the release rate of the formaldehyde in the pollution source, and 

effectively reduce the concentration of the formaldehyde in the room. 

(2)Air purification. A special purification system is used to separate or convert formaldehyde from the air into 

harmless substances, which can reduce the concentration of formaldehyde in the indoor air under the same other 

conditions. The early air purification was based on the principle of adsorption or filtration, using synthetic glass or 

cellulose as filter or activated carbon as adsorption material, and the effect was not ideal. The technology of 

low-temperature plasma purification, negative ion purification, ozone purification and catalytic conversion is used 

in air purification. in which, the invention can not only be sterilized and sterilized, but also has the ozone 

purification of the oxidation capacity of the organic matters, and is of great concern in the air purification. At 

present, the application of photocatalytic oxidation technology for air purification is becoming a research focus. 
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5 Conclusion 

In view of the present situation and existing problems of formaldehyde pollution in indoor air, this paper 

systematically analyzes the main sources of formaldehyde pollution in indoor air, the harm to human body, the 

characteristics of pollution and the influencing factors. The grey correlation analysis of formaldehyde pollution and 

related factors in indoor air is carried out by using the idea of grey correlation, and the importance of related 

factors of formaldehyde pollution in indoor air is sorted according to the gray nature of the system. The grey model 

of indoor air quality is obtained, which provides the basis for controlling formaldehyde pollution in indoor air, 

purifying indoor environment and improving indoor air quality. 
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