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Sewage treatment is a process with high energy consumption and pollution. In the current situation of energy shortage and fierce competition in the paper industry market, how to reduce the energy cost is related to the survival and development of every sewage treatment plant. With the rise of big data environment in the internet, discrete dynamic modeling technology has developed very rapidly. Discrete dynamic modeling technology is a dynamic model system that can connect the information of different things, so as to form a dynamic model system that can control all devices or data. The object attributes processed by the model system also determine the nature of the dynamic model system. As we all know, the big data environment is a large database with complex data types, so the dynamic model system in the big data environment is nonlinear. This paper mainly studies the historical development trend of big data environment and discrete dynamic modeling technology, as well as the stability method of five level H-bridge when discrete dynamic modeling technology controls rural sewage treatment system. Finally, the control of chaotic bifurcation in discrete dynamic model system under digital background is studied. It includes the rectifier modeling of the current data required by large devices in the sewage treatment system and the result analysis of the generated values.
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INTRODUCTION
With increasing strictness in emission limits of pollutants, the cost of water pollution control is increasing with every year. The energy consumption of the sewage treatment plant accounts for about 40% of the operating cost. High energy consumption seriously hinders the construction and operation of sewage treatment plants, so many sewage treatment plants are unable to sustain development, so it is the trend of the industry to reduce energy consumption and achieve sustainable development of sewage treatment.
Discrete dynamic modeling technology has been fully integrated into human beings. This technology has very high practical value in society. Because, the essence of this technology belongs to the modeling knowledge in mathematics, it is difficult to fully master the discrete dynamic modeling technology (matekenya Dunstan et al., 2021) (Dunstan et al., 2021). With the historical development of discrete dynamic modeling technology, researchers around the world have invested a lot of human and material resources in the exploration and innovation of this technology, breakthrough in application fields and system R and D. Discrete dynamic modeling technology is also evolving with the development trend of computer science, and is gradually applied in various fields (Alain djazet et al., 2020) (Djazet et al., 2020). Although the development of discrete dynamic modeling technology has not reached the final form, data errors often occur in the application process. However, the future development prospect of this technology is very broad, and its development has also become a hot spot of social concern (Zhongxin Ni et al., 2020) (Ni et al., 2021). With the innovation of material industry, the material of manufacturing discrete dynamic model system has achieved the goal of reducing manufacturing cost. Due to the characteristics of low manufacturing cost, discrete dynamic modeling technology is gradually applied to various industries.
Discrete dynamic modeling technology began to be developed abroad earlier, and relevant foreign researchers are more mature in terms of cognition and reference methods of this technology. Discrete dynamic modeling technology originated from mathematical model, and then applied to data statistics, discrimination, and calculation and so on. Discrete dynamic modeling technology mainly depends on the data information generated by things. By classifying, calculating and assimilating the data, the overall data trend is finally obtained, which also provides convenience for users applying discrete dynamic modeling technology (A. I. sukhinov et al., 2020) (Sukhinov et al., 2020). In the process of realizing discrete dynamic modeling technology, the principle of data transportation should be followed. The data information of things is processed and analyzed through a special data transmission device. Discrete dynamic model system can be regarded as an integrator of data. It not only includes big data environment, but also includes data processing system and anti loss system (D. a. Komarov et al., 2020) (Komarov et al., 2020). We can regard the discrete dynamic model system as an internal memory of the computer. It is a model environment for interacting with data. People can clearly understand all kinds of information between data through the computer.
This paper is mainly composed of three parts.
1) Firstly: introduces the application of discrete dynamic modeling technology in rural sewage treatment system, and the development status of discrete dynamic modeling technology.
2) Secondly: Research the stability of rural sewage treatment system under discrete dynamic modeling technology and the control of rural sewage treatment system under discrete dynamic modeling technology.
3) Thirdly: result analysis of rural sewage treatment system under discrete dynamic modeling technology, and the control result analysis of rural sewage treatment system under discrete dynamic modeling technology.
RELATED WORK
The related concepts of discrete dynamic modeling technology have been put forward a long time ago, and its emergence indirectly reflects the positive development of big data in the Internet. It also promotes the innovation and application of discrete dynamic modeling technology (Nauman Raza et al., 2020) (Raza et al., 2020). The embryonic stage of discrete dynamic modeling technology first appeared in the 1950s. Subsequently, it appeared in the paper jointly issued by French mathematician David Ruelle and Dutch mathematician Floris Takens, and proposed the formation mechanism of using chaotic data to describe the results for the first time in the field of mathematics. Later, mathematicians from various countries put forward more kinds of related concepts and began to carry out experimental application in the 1970s (Antonio gon ç Alves et al., 2020) (Gonçalves et al., 2020). However, due to the immature development of computers at that time, the progress of experimental application was very slow. Many error messages also appeared in the application process, so that the technology was affected by conditions and did not get very big response at that time (lorella Fatone et al., 2020) (Fatone and Mariani, 2020). Then, due to the development of computers in the 1990s, discrete dynamic modeling technology gradually broke through the difficulties. Relevant researchers have applied discrete dynamic modeling technology to the processing of stock data and achieved great success. This is also the first time that discrete dynamic modeling technology has been applied to human life (Wen Ling Tian et al., 2020) (Tian et al., 2020).
The development speed of discrete dynamic modeling technology in the United States is faster than that in other countries. The first successful application of discrete dynamic systems to practice was in the United States (Mengjie Zhang et al., 2019) (Zhang et al., 2019). Discrete dynamic modeling technology is combined with stock information to systematically analyze the rise and fall data of various stocks. The stock information data processed with discrete dynamic modeling technology can better reflect the fluctuation trend of stock data over a period of time compared with all kinds of disorderly data (babita K. Verma et al., 2019) (Verma et al., 2019). With the application of discrete dynamic modeling technology to integrate stock data, it is gradually applied to other directions in the financial field. The introduction of this technology has also taken a big step forward for the American economy.
Japan’s discrete dynamic modeling technology has made a breakthrough in medicine (Wei Chao Li et al., 2019) (Li et al., 2019). They use discrete dynamic modeling technology to integrate the patient’s vital signs data, and then transmit the processed vital signs data to the screen, so as to observe the patient’s vital signs in real time. Japanese researchers have used the discrete dynamic model system to create a data collection database for data, which can not only collect the vital signs data of patients, but also classify and calculate the data (Truong thi Nguyen et al., 2019) (Nguyen et al., 2019). However, at that time, the technology was not widely used in major hospitals. Later, with the development of society, people gradually realized the importance of medical treatment and began to apply it on a large scale. Today, medical institutions all over the country have fully covered the technology.
France applies discrete dynamic modeling technology to military field. They mainly apply discrete dynamic modeling technology to detect vehicle faults. In order to improve the work quality of inspectors, discrete dynamic modeling technology needs to be combined with the original data information of normal vehicle components. Then compare the real-time information transmitted by the tested vehicle with the data. Once the data deviation is large, the tester can accurately find the fault and repair the vehicle in time (Joseph F. hair et al., 2019) (Hair et al., 2019). The introduction of this technology can greatly save the capital cost of the army. In the actual combat drill, the quality of vehicles is also directly related to the training effect, which also provides a guarantee for the safety of soldiers.
China has moved discrete dynamic modeling technology to the transportation industry. As we all know, Chinese people generally like to shop online, and the transportation volume of goods is also very huge. Because discrete dynamic modeling technology can classify and process the data of things, it can accurately store and output the package information. Classify the package data information to the greatest extent, so as to improve the delivery speed of products (Daniel Ioan et al., 2019) (Ioan et al., 2019). The combination of discrete dynamic modeling technology and transportation industry has directly affected the domestic economy and made China the largest transportation country in the world (Li et al., 2021a; Li et al., 2021b; Le et al., 2021; Toyoda and Wu, 2021; Wu et al., 2021; Zhang et al., 2022).
What is mentioned above is the historical development trend and status of discrete dynamics modeling technology in each country, both of which reflect the remarkable characteristics of discrete dynamics modeling technology for social development.
METHODOLOGY
Study on Stability of Rural Sewage Treatment System Based on Discrete Dynamic Modeling Technology
The rural sewage treatment system contains five level H bridge. Usually, in order to observe the stability of the bridge in the sewage treatment equipment, the discrete dynamic modeling technology is combined to observe the data. At present, the phenomenon of bifurcation and chaos in the bridge is of practical significance to the correlation design of data parameter information and stability analysis. When analyzing and processing the stability of data parameters, it is mainly to build a discrete dynamic model based on the state of bridge inverter, and then analyze the data information. The discrete dynamic model constructed cannot be an ordinary discrete model, but must be a discrete dynamic model for accurate analysis of data. Because the composition of the bridge is a very complex form of current pulse, the number of levels obtained during data sampling in the sewage treatment system are different. In order to solve this problem, this paper introduces the virtual ergodic modeling method into the refined discrete dynamic model. With the addition of this method, the influence of data complexity on system stability is easily solved.
As shown in Figure 1A, the power consumption per ton of sewage in traditional sewage treatment is between 0.305 and 0.5 kW h, and the fluctuation is large, with a fluctuation range of up to 57%. The energy consumption after using discrete dynamic modeling technology is between 0.167 and 0.221, and the fluctuation range is reduced to about 32%. The most important thing is that the overall power consumption shows a downward trend, up to 64.7%, that is, the same ton of wastewater is treated. the power consumption is reduced by 64.7%
[image: Figure 1]FIGURE 1 | Five level data modulation diagram.
The virtual traversal method mainly samples the data at different times, and obtains the model mapped within the system from the obtained data and the state variables in a period of time. For the five level H-bridge, the virtual ergodic method combined with carrier modulation is used to determine the dynamic model of the system. The modulation schematic diagram of five level SPWM is shown in Figure 1B.
It can be seen from Figure 1B that the level generated in different time periods is different, so it is difficult to establish the discrete dynamic system within the sampling time. Combined with the modulation principle of the above five-level SPWM, this paper extends the level state in the sewage treatment system, and then constructs the discrete dynamic model. The level expansion phase equation in the system is as follows:
[image: image]
Among them, the generated level coefficient can be taken within a period of time, and the value can be eight values. In the ordinary sampling time period, only two values can be taken, so the method studied in this paper is called virtual traversal method. In order to solve the above formula, a standard differential equation is given as follows:
[image: image]
After the numerical solution is brought in, the solution of the equation is obtained, and then the current state is transmitted. After the final current goes through the eighth state, the relevant formula about the value is as follows:
[image: image]
The above contents are also the final discrete dynamic model of sewage treatment system and discrete dynamic modeling technology. In the above formula, it is mainly obtained by comparing the device modulation wave with the carrier wave. In this experiment, the duty cycle inside the model needs to be determined. Since the current has eight states, it can be seen that there are eight duty cycles. Since the duty cycle can be expressed by matrix function, the symbolic function is used to unify the duty cycle. The relevant formula is as follows:
[image: image]
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It should be noted that in the function formula, the function is meaningful only when it is zero. Finally, the duty cycle is finally expressed with the above symbols, and the form formula is as follows:
[image: image]
According to the above formula, the key content of the virtual traversal method is to obtain all the data information of the internal state of the system. The combination of discrete dynamic modeling technology and rural sewage treatment system focuses on the composition between data duty cycle and modulation. Only when the data between them are expressed in a functional way can the stability of the whole system be analyzed later. In this paper, the method of transforming data relationship into symbolic function is also very suitable for solving the modeling problem of device data in the system.
After the discrete dynamic model system is established, the stability of the inverter bridge can be analyzed. The process of determining whether the system is stable is shown in Figure 2.
[image: Figure 2]FIGURE 2 | Flow chart for judging system stability.
As can be seen from Figure 2, the flow chart is mainly divided into three layers. The innermost layer is mainly used to calculate the current data, and the other two layers are mainly used to convert the data. In the process of calculation, the relevant formulas for the definition of variables and the characteristic equation of the matrix are as follows:
[image: image]
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According to the above formula, in the rural sewage treatment system in this paper, the data generated by four devices are mainly studied, so four new variable sets are defined. Then calculate and convert the data of the four variables, and finally transmit them to the visual end.
Because the system combines the virtual traversal method, the data calculation error caused by environmental factors can be avoided in the process of converting the current data generated by the internal devices of the sewage treatment system. Then the converted data parameters are transmitted to the computer to form a three-dimensional stable area of the sewage treatment system. The angle and area inside the three-dimensional stability region can analyze and judge the stability of the whole system, so as to improve the work efficiency and accuracy of the system.
Research on Control of Rural Sewage Treatment System Based on Discrete Dynamic Modeling Technology
In the process of control in the rural sewage treatment system using discrete dynamic modeling technology, in order to avoid the bifurcation chaos such as noise, irregular data oscillation and system instability during the operation of SPWM. In this paper, a nonlinear method is used to stroboscopic map the data to the whole system. This mapping method is also the main means to deal with chaos and bifurcation. The single-phase SPWM rectifier in the system mainly presents two states during operation. When performing stroboscopic mapping, it needs to be solved twice continuously, which is also very difficult. In this paper, the stroboscopic mapping in the single-phase SPWM rectifier in the system is modeled by simplifying the calculation process. Then the chaos and bifurcation phenomena are analyzed by using discrete dynamic modeling technology. Finally, the control parameters that can control the whole system are obtained, and the control module in the whole rural sewage treatment system can be seen more intuitively. The specific design flow of the whole control system is shown in Figure 3.
[image: Figure 3]FIGURE 3 | Control flow chart of the system.
As can be seen from Figure 3, firstly, the working principle of single-phase SPWM rectifier is modeled. Then the bifurcation phenomenon of the constructed model is analyzed, and finally the stability region is solved and the numerical value is analyzed. The control circuit in single-phase SPWM rectifier is mainly composed of two closed loops, and the corresponding formula is as follows:
[image: image]
After calculating the working time of the data, the stroboscopic mapping of single-phase SPWM rectifier can be obtained. However, when dealing with more complex data information, the solution process becomes difficult. In this paper, Adomian polynomials are added to the original system model. With the addition of Adomian, the solution of nonlinear differential equations becomes easy. Adomian can automatically transform the solution into form, and the more data, the more accurate it is. Adomian’s relevant formula is as follows:
[image: image]
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The core content of Adomian polynomial is to solve the high-order derivative, and the polynomial is mainly composed of variables, so it is more suitable for the discrete dynamic system studied in this paper.
When analyzing the bifurcation phenomenon in the whole system, we must first understand the information of the relevant data generated by the bifurcation chaos phenomenon. The source of data is mainly generated by the peak current, and the peak current can be collected directly. The current peak segmentation number generated by the internal components of the sewage treatment system studied in this paper is 70, that is, when it is greater than 70, the data appear chaotic bifurcation phenomenon. By analyzing the bifurcation chaotic data of nonlinear attributes, it is convenient to judge the chaotic bifurcation characteristics of the whole system in a fixed time. As long as the trend of the image presented on the computer side is symmetrical, we can know that the whole system is running stably.
After taking some chaotic bifurcation data, the stroboscopic mapping method is added to the model system. In the process of adding, the transfer function formula of the controller is:
[image: image]
Before the controller transmits data, because there is still sinusoidal quantity in the rectifier, the sinusoidal quantity needs to be replaced by variables before data transmission. The formula related to variable substitution is as follows:
[image: image]
After replacing the data form, the controller maps the data transmitted to the computer to the SPWM rectifier in the discrete dynamic system. The related formulas of discrete mapping are as follows:
[image: image]
Through the above content, the whole discrete dynamic system is updated. Next, we need to solve the stable region in the system. In this paper, the Jacobian matrix method is mainly used for solving, and the relevant formulas are as follows:
[image: image]
Through the introduction of data, the eigenvalues of Jacobian matrix are obtained. By comparing and calculating with all data node values in the internal parameter area of the system, all characteristic values that meet the internal area of the system can be obtained. The higher the switching frequency of sewage treatment system components, the larger the stability range of the system. We can also operate the system by controlling the internal eigenvalues. Although the addition of control methods can systematically collect and track data, it also reduces the stability of the whole system to a certain extent.
Finally, the numerical value generated by the system in processing data is analyzed. Because the stroboscopic mapping can continuously iterate the data within the system, the waveform variables generated by the data in different states can be obtained. After collecting the internal current waveform, the system stores the filtered wave peak separately, and obtains the chaotic bifurcation of the data in the system. If sampling is selected at only one point, all output data results are limited to a single state; If data sampling is selected at two points, all output data results have only two states; If the data is sampled at many nodes, the data obtained is polymorphic and contains bifurcation chaos. According to the above content, only continuous sampling of multiple nodes can be helpful to the research content of this paper and improve the accuracy of the results.
RESULT ANALYSIS AND DISCUSSION
Stability Analysis of Rural Sewage Treatment System Based on Discrete Dynamic Modeling Technology
By combining the discrete modeling technology with the rural sewage treatment system, the data information of the current required in the components is obtained. In the initial stage of data processing, it is only data acquisition and transmission, in which the virtual traversal method of control data and system stability is added. After real-time collection, analysis and processing of the attributes and status of machine component data, the whole discrete dynamic system can be clearly monitored by the computer. The real-time waveform data generated in the process of system operation can indirectly analyze the stability of the whole discrete dynamic system. In order to further verify the overall stability of the combination of discrete modeling technology and rural sewage treatment system. In this paper, the internal current data of machine components are sampled, and a period of time during the operation of the system is intercepted. Finally, the stability of the whole system is verified by the sample data wave frequency generated by the system when processing data. The operating wave frequency of the obtained discrete dynamic system is shown in Figure 4.
[image: Figure 4]FIGURE 4 | Wave frequency diagram of discrete dynamic system when processing data.
It can be seen from Figure 4 that the combined discrete dynamic model system processes the sample data generated by the machine over a period of time. From the electromagnetic wave frequency generated by the data in the figure, the operation process of the system processing data is very stable. Although the data frequency values in different periods still fluctuate significantly, they are all within the standard value. When the system is in a relatively stable operation state, it can play its original role with maximum efficiency. Therefore, according to the wave frequency generated by the above discrete dynamic system when processing data, it can be concluded that the discrete dynamic model system studied in this paper has good stability and good performance.
Analysis of Control Results of Rural Sewage Treatment System Based on Discrete Dynamic Modeling Technology
It is far from enough to design and study the stability of a system. Based on the enhanced discrete dynamic modeling technology, combined with the rural sewage treatment system, the control function is also added. The traditional discrete dynamic model can not directly control the model in the modeling process, and the algorithm can only control the data and system manually. For example, repeatedly adding data and switching the system. The discrete dynamic model studied in this paper combines the method of stroboscopic mapping. After being added into the system modeling, this method directly replaces the original status of artificial data and system control. In order to further verify the control performance of rural sewage treatment system under discrete dynamic modeling technology, five groups of sample data with different quantity and category are selected for processing. Finally, through the optimized discrete dynamic system, the data processing rate and the authenticity of the results are analyzed in detail. The data processing efficiency trend of the optimized discrete dynamic system in the experiment is shown in Figure 5.
[image: Figure 5]FIGURE 5 | Data processing efficiency diagram of optimized discrete dynamic system.
It can be seen from Figure 5 that the optimized discrete dynamic system has very high data processing efficiency. The smaller the amount of data processed, the higher the processing rate of the corresponding system. Although the rate is reduced when processing huge data, the rate is still as high as 60%. It can be seen that the control performance of the whole system is very good. In the previous research data, the data processing rate of ordinary discrete model is no more than 40%, and system failures often occur. In contrast, the discrete dynamic model system studied in this paper can maintain the stability of the system and data, and can automatically control it. It also indirectly proves that the technology has strong social application value.
CONCLUSION
In the big data environment, discrete dynamic technology can be combined with many fields. This paper combines this technology with rural sewage treatment system. Firstly, the virtual traversal method is added to the system to construct the model, which strengthens the stability of the whole data and the system. Inside the virtual traversal method, all possible conditions are considered. In this way, the final model is established to improve the overall accuracy to the greatest extent. After ensuring the stability of the system, the model of SPWM rectifier in the system is transformed. By controlling the data type, the overall performance of the system is improved. It mainly uses the occupied space value to achieve the mapping between data, and also provides a new idea for stroboscopic mapping modeling. The final system has stable and controllable excellent properties, and can also analyze and process the data in the rural sewage treatment system. The sewage treatment method in this paper can not only reduce the expenditure of energy costs but also bring more economic benefits. Hence, the water consumption and drug consumption of the whole process will be optimized simultaneously.
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