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In recent years, with the continuous enhancement of people’s fitness awareness, more and more people are doing anaerobic exercise training. Although anaerobic exercise training can improve physical fitness, people also have some problems in anaerobic exercise training due to the lack of necessary exercise training guidance. Therefore, in order to give full play to the role of anaerobic exercise training and enhance human body functions, this paper studies the effects of anaerobic exercise training and anaerobic exercise training on human body functions based on multiple linear regression analysis (MLR). This paper proposes an anaerobic exercise training model based on MLR, and conducts research experiments from seven aspects including exercise capacity, immunity, and cardiovascular function. The experimental results show that the MLR-based anaerobic exercise training mode can improve exercise capacity by 5.48%, immunity by 3.08%, and cardiovascular function by 4.31%.
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1 INTRODUCTION
With the enhancement of people’s fitness awareness, the phenomenon of anaerobic exercise training is becoming increasingly common. The research on anaerobic exercise training based on MLR can not only better play the role of anaerobic exercise training, enhance human function, but also avoid the occurrence of physical injuries caused by wrong training methods. Therefore, the research in this paper is of practical significance.
Anaerobic exercise training has been studied by many scholars as an effective way to enhance strength and speed. Patel H has proved through experiments that anaerobic exercise training has a significant effect on the prevention of cardiovascular disease, and put forward some method suggestions on anaerobic exercise training [1]. Shi S F studied the effect of anaerobic exercise on the prevention of diabetes. Through experimental research, it was found that anaerobic exercise training can not only effectively prevent diabetes, but also have a significant effect on lowering blood sugar [2]. Dong F analyzed the fitness status of adolescents and put forward some methods for adolescents to carry out anaerobic training by studying the impact of anaerobic exercise on adolescents [3]. Liu R analyzed the influence of anaerobic exercise degree on human muscle groups from a biological point of view, and proposed a training theory about anaerobic exercise based on biology [4]. Ding M X had conducted in-depth research on the form of sports training, and through the comparison of anaerobic exercise training and aerobic exercise training, it was proved that anaerobic exercise training is more effective in improving physical strength and physical fitness [5]. Liang H studied the effect of high-load anaerobic exercise training on the metabolism of free radicals in obese people and proved through experiments that anaerobic exercise training in obese people can accelerate the scavenging of free radicals, thereby reducing body weight [6]. Ni H J analyzed the effect of drinking sugar-sweetened beverages on anaerobic exercise ability and proved through experiments that drinking sugar-sweetened beverages before anaerobic exercise can improve exercisers’ speed and endurance and reduce fatigue [7]. Although scholars have many research theories on anaerobic exercise training, the research on anaerobic exercise training based on MLR is rare.
As a theoretical method to explore the correlation between variables, MLR has been widely used in various research fields. Ameloko A applied MLR to groundwater quality monitoring and established a model for identification, classification, and analysis of groundwater sample data [8]. Yu J X proposed a mathematical model of the low-level calorific value of the washed and blended coal based on MLR, which improved the prediction accuracy of the variation law of the low-level calorific value of the washed and blended coal [9]. Yuan S L applied MLR to the research on the impact of enterprise logistics costs on enterprise benefits and put forward suggestions to reasonably reduce management costs and further improve the logistics system [10]. Li P analyzed the oil and gas operating costs of oilfield companies and established a forecasting model for oil and gas operating costs using MLR by linking production costs, operating costs, and financial indicators [11]. Zhang X T used MLR to study the factors affecting the lumbar bone marrow fat content and concluded that age and visceral fat at the vertebral body level are the key factors affecting the lumbar bone marrow fat content [12]. Xu W put forward the idea of using stone powder as cement admixture through research on stone powder, and used MLR to analyze the effect of stone powder content on the strength of stone powder cement soil [13]. Yang L used MLR to analyze the correlation between the internal structure of agricultural industry and farmers’ wage income, property income, and other sources of income, and proved the correlation between them through experiments [14]. Scholars have applied MLR to many research fields, but there are relatively few research results using MLR to study anaerobic exercise training.
In order to solve the problem that the traditional training mode training concept is relatively backward, this paper studied anaerobic exercise training based on MLR. This way, the effect of anaerobic exercise training can be brought into full play, and the physical fitness and immunity of the athlete can be improved, thereby the risk of disease can be reduced.
2 ANAEROBIC EXERCISE TRAINING MODE BASED ON MULTIPLE LINEAR REGRESSION

1) Training activities under the MLR anaerobic exercise training mode
Long-term anaerobic exercise training can give full play to the role of physical exercise and enhance the physique of trainees [15]. Under the anaerobic exercise training concept of combining work and rest, the functions of anaerobic exercise training can be fully displayed by using scientific and reasonable training methods. Based on this, the training activities under the MLR anaerobic exercise training mode are proposed, as shown in Figure 1.
[image: Figure 1]FIGURE 1 | Training activity in MLR anaerobic training mode.
The training activities in the MLR anaerobic exercise training mode have three processes: before training, during training, and after training, as shown in Figure 1. There are two things need to be aware of before anaerobic exercise training. One is to train according to the guiding concepts and specific training methods under the MLR anaerobic exercise training mode. The other is that a full warm-up must be done before the formal anaerobic exercise training begins. The warm-up time should not be too short, and every part should be carefully exercised during the warm-up. When the anaerobic exercise training officially begins, it is necessary to choose the appropriate type of anaerobic exercise according to the coach or one’s ability. The common types of anaerobic exercise are freehand training, free strength training, and fixed equipment training. Among them, freehand training is less difficult and requires fewer tools, so it is more suitable for beginners. However, the weight of freehand training is the body weight during training, and the effect of training muscles to increase and thicken is relatively limited. Free strength training can involve multiple joints, mobilize more muscle groups, and have a good fat reduction effect, but it is difficult to separate the target muscle groups. Fixed equipment training can separate the target muscle groups and the exercise sense of muscle control, but it requires the cooperation of equipment, and the exercise cost is high. After the anaerobic exercise training, the training plan should be evaluated and feedback in order to optimize the training activities.
2) Monitoring system of anaerobic exercise training mode based on MLR
By observing and monitoring things, it can be better to understand the state of things, to facilitate the research and improvement of things [16]. In order to better study the training activities under the anaerobic exercise training mode, a monitoring system for the anaerobic exercise training mode was established, and the specific content is shown in Figure 2.
[image: Figure 2]FIGURE 2 | Monitoring system of MLR-based anaerobic exercise training mode.
The monitoring system of the MLR-based anaerobic exercise training mode includes four monitoring contents: training load, training method, body function, and recovery method, as shown in Figure 2. Training load includes physical load and physiological load. By observing the training load, one can grasp the trainee’s true physical attributes and ability limits. This is not only the premise of extreme training for trainees, but also fully guarantees the physical safety of trainees. The monitoring of the training method is mainly to observe the rationality and effectiveness of the training method to ensure that the method of the MLR anaerobic exercise training mode can be applied in practice. The body function of the trainee is monitored, on the one hand, to understand the physical attributes of the trainee in detail, and on the other hand, it is for the sake of safety. The body function of the trainees is measured in each training session, and a body function assessment test is carried out once a month. Monitoring recovery method is mainly to verify whether specific recovery training methods are effective in practice.
3) Evaluation system of anaerobic exercise training
Evaluating the effectiveness of sports training is of great significance for improving sports training methods [17]. In order to understand the effectiveness of anaerobic exercise training, an evaluation system for anaerobic exercise training was established, as shown in Figure 3.
[image: Figure 3]FIGURE 3 | Evaluation system for anaerobic exercise training.
The evaluation system of anaerobic exercise training includes three contents: trainee evaluation, trainer evaluation, and objective evaluation, as shown in Figure 3. Anaerobic exercise trainees are directly involved in anaerobic exercise training activities, and their evaluation content is more intuitive and real. By evaluating the specific content and methods of anaerobic exercise training, anaerobic exercise trainees can make the trainer constantly adjust the training theory. It can also closely integrate anaerobic exercise training with exercise practice, which is conducive to the improvement of training theory. The trainer evaluation is a guiding evaluation, which is the trainer’s opinion on the content and methods of anaerobic exercise training from the perspective of the instructor. Objective evaluation is the third-party evaluation. The content and methods of anaerobic exercise training can be evaluated by inviting professionals to evaluate, or using mathematical models.
3 MULTIPLE LINEAR REGRESSION UTILIZATION ALGORITHM

1) Particle swarm optimization algorithm
Particle swarm optimization (PSO) is a class of practical and effective stochastic global optimization techniques [18]. This paper studies PSO in order to solve multiple linear regression analysis problems more efficiently.
It is assumed that the relationships between the dependent variable b and the I independent variables [image: image] are linear. According to the experiment, the observation data of group J can be obtained, [image: image], then the structure of this group of data is:
[image: image]
The MLR mathematical model is represented in matrix form, there are:
[image: image]
Among them, [image: image] is the parameter to be estimated, and [image: image] is a J-dimensional random vector.
It is supposed that the search space is E-dimensional with j particles. Particles are searched, there are:
[image: image]
Among them, 1 is the search position of the P-th particle in the E dimension.
The “flying” speed of the p-th particle is:
[image: image]
The optimal position searched by the p-th particle itself is:
[image: image]
The PSO is used to operate on particles there are:
[image: image]
[image: image]
[image: image]
Among them, [image: image]. [image: image] are the acceleration factors, [image: image] is the inertia factor, and [image: image] is the optimal position of the particle swarm. Is the current number of iterations, and [image: image] is the total number of iterations.
2) Constrained overall least squares method
The least squares method is a mathematical tool with the functions of estimating the error and predicting the uncertainty of things [19]. Since the least squares method is susceptible to extreme outliers, in order not to affect the accuracy of the results of anaerobic exercise training research, this paper combined the constrained least squares method and the overall least squares method, and used the constrained overall least squares method to study anaerobic exercise training.
The functional model of constrained overall least squares is:
[image: image]
The stochastic model for constrained overall least squares is:
[image: image]
Among them, [image: image] is the random error vector, [image: image] and [image: image] are the random error matrices of B and C, respectively, and [image: image] is the direct product of the matrices.
A generalized Lagrangian function is established, there are:
[image: image]
Among them, [image: image] are Lagrange multiplication constant vectors.
[image: image] are differentiated, and the second-order derivative matrix is obtained as:
[image: image]
It can be derived from the least squares function model and the second derivative matrix:
[image: image]
[image: image]
[image: image]
[image: image]
Among them, [image: image] is the parameter vector to be estimated, and [image: image] is the error in the unit weight. [image: image] is the predicted value and ^ is the estimated value.
3) Gradient descent algorithm
The gradient descent algorithm can adjust the weights that minimize the loss function by increasing the number of iterations [20]. The gradient descent algorithm is applied to solve the optimal solution of the multivariate linear model.
The loss function in multiple linear regression is:
[image: image]
Among them, [image: image] is the model parameter, and [image: image] is the transpose vector of the model parameter. [image: image] is the mean square error, [image: image] is the feature column vector of the p-th sample instance, and [image: image] is the true value of the sample.
The partial derivative of the mean squared error with respect to each parameter is calculated, then:
[image: image]
In Formula (18), [image: image] is proportional to [image: image] if the calculated partial derivative is greater than zero. If the mean square error is to be minimized, it should be decreased by [image: image] during the iteration.
The expression for finding the minimum point of the loss function combined with the step size is:
[image: image]
Among them, [image: image] is the search step length.
In the face of a large number of training sets, the gradient is calculated using the stochastic gradient descent algorithm, then there are:
[image: image]
What differences with the gradient descent algorithm is that the stochastic gradient descent algorithm randomly selects an instance of the training set of samples when computing the gradient at each iteration.
4 EXPERIMENTAL PURPOSE AND DESIGN OF MULTIPLE LINEAR REGRESSION ANAEROBIC EXERCISE TRAINING MODE

1) Purpose of the experiment
Anaerobic exercise training is studied by using particle swarm optimization algorithm, improved constrained total least squares, and gradient descent algorithm. It is proved that the anaerobic exercise training mode based on MLR can enhance people’s physical function and immunity and reduce the risk of disease.
2) Experimental design
Thirty retired athletes with similar physical abilities were selected and divided into three groups of 10 people each. The first group used the MLR-based anaerobic exercise training mode for anaerobic exercise training, which was called the M group, and this mode was abbreviated as the MLR training mode. The second group was trained using the traditional anaerobic exercise training mode, and this group was called the T group. The third group was used as a control without anaerobic exercise training, which was called the N group. A 6-month experimental study was conducted on three groups of people from seven aspects: nervous system function, exercise ability, cardiovascular function, respiratory system function, digestive system function, endocrine system function, and immune ability. The experimental results were observed and analyzed after the experiment was over.
5 EXPERIMENTAL RESULTS OF MULTIPLE LINEAR REGRESSION ANAEROBIC EXERCISE TRAINING MODE

1) Function of the nervous system
Long-term anaerobic exercise training can improve the function of the nervous system. People who persist in exercising for a long time generally have a faster reaction speed than those who do not exercise. In this paper, the function of the nervous system was studied and the experimental data were recorded. The specific content is shown in Figure 4.
[image: Figure 4]FIGURE 4 | The functioning of the nervous system.
On the whole, the neurological function indexes of the M group were higher than those of the T and N groups, as shown in Figure 4. The nervous system function index of M group and T group was on the rise, and the nervous system function index of N group hovered between 69% and 72%. This showed that anaerobic exercise training can enhance the function of the nervous system, and the MLR training mode was more effective than the traditional anaerobic exercise training mode in increasing the function of the nervous system. The neurological function index of group M was 73.26% in the first month, and that of group T was 71.26%. In increasing the function of the nervous system, the MLR training mode has played a significant role in the first month. The neurological function index of the M group was 90.12% in the sixth month, the T group was 85.23%, and the N group was 71.03%. The effect of MLR training mode on nervous system function was better than that of traditional anaerobic exercise training mode. The monthly average neurological function index of group M was 82.96%, that of group T was 80.04%, and that of group N was 70.63%. It was compared with the group members in the traditional anaerobic exercise training mode, the average nervous system function of the group members in the MLR training mode increased by 3.65%. It was compared with the group members who did not perform anaerobic training, their average nervous system function improved by 17.46%.
2) Athletic ability
Exercise ability is an intuitive display of human body function. The improvement of exercise ability can enhance people’s vitality and improve life happiness. Long-term anaerobic exercise training can increase bone strength and increase muscle strength. It not only enhances physical strength and improves athletic ability, but also increases the width of the rib cage for better body shape. The research contents on exercise ability are shown in Table 1 and Figure 5.
TABLE 1 | Studies on athletic ability.
[image: Table 1][image: Figure 5]FIGURE 5 | Research on athletic ability.
On the whole, the exercise ability indicators of the M group and the T group were in an increasing trend, as shown in Table 1 and Figure 5. The exercise capacity index of group N did not show an increasing trend, but hovered between 75% and 77%. From the data results, the exercise ability of the M group reached 90.23% in the third month, while the exercise ability index of the T group did not reach more than 90% even in the sixth month. The exercise capacity of the M group was 94.56% at the sixth month, and the T group was 88.26%. It showed that the MLR training mode was better than the traditional anaerobic exercise training mode in improving athletic ability. The average exercise capacity of group M was 89.96%, that of group T was 85.29%, and that of group N was 75.81%. It was compared with the group members in the traditional anaerobic exercise training mode, the average exercise capacity of the group members in the MLR training mode increased by 5.48%, and the average exercise capacity of the group members without anaerobic training increased by 18.67%. This showed that the MLR training mode can not only enhance people’s athletic ability, but also has a significant effect on enhancing athletic ability. It was compared with the group without anaerobic training, the average exercise capacity of the group members in the traditional anaerobic exercise training mode increased by 12.5%. Anaerobic exercise training can indeed enhance a person’s physique and improve athletic ability.
3) Cardiovascular function
Performing anaerobic exercise training can increase the heartbeat intensity and improve heart function. It can also maintain the vitality of blood vessels and lymphatic vessels, and improve the function of delivering nutrients to the human body. The specific content of cardiovascular function is shown in Figure 6.
[image: Figure 6]FIGURE 6 | Research on cardiovascular function.
It can be seen in Figure 6, the cardiovascular function of the M group was 76.89% in the first month and 92.42% in the last first month. The cardiovascular function of the T group in the first month and the sixth month was 75.69% and 86.67%, respectively. The cardiovascular function of group N in the first month and the sixth month was 70.59% and 71.56%, respectively. Compared with the original, the cardiovascular function of the M group and the T group increased by 15.53% and 10.98%, respectively. The cardiovascular function of the N group did not change much and remained between 70% and 73%. The average cardiovascular function of group M was 85.98%, that of group T was 82.43%, and that of group N was 71.46%. The cardiovascular function of the group members in the traditional anaerobic exercise training mode was 15.35% higher than that of the group members without anaerobic exercise training. The cardiovascular function of the group members in the MLR training mode was 4.31% higher than that of the group members in the traditional anaerobic exercise training mode.
It was compared with the group members who did not do anaerobic exercise training, the cardiovascular function of the group members who did anaerobic exercise training was significantly improved, indicating that anaerobic exercise has a considerable effect on enhancing cardiovascular function. It was compared with the group members in the traditional anaerobic exercise training mode, the group members in the MLR training mode played a more effective role in enhancing cardiovascular function.
4) Function of the respiratory system
Anaerobic exercise training can promote the good development of the thorax and lungs and enhance the strength of respiratory muscles, as well as improve lung capacity. In this paper, the functional indicators of the respiratory system were analyzed, and the specific content is shown in Figure 7.
[image: Figure 7]FIGURE 7 | Function of the respiratory system.
It can be seen in Figure 7, at the first month, the respiratory system function of the M group and the T group changed significantly compared with the N group that did not exercise. The respiratory system function of the T group was 5.4% higher than that of the N group, and the respiratory system function of the M group was 6.3% higher than that of the N group. The effect of anaerobic exercise training was more obvious in the first month. From the final results, the respiratory system function of the M group was 92.43% at the seventh month, and the respiratory system function of the T group was 87.69%. In terms of improving the function of the human respiratory system, the MLR training mode was better than the traditional anaerobic exercise training mode in terms of initial performance and final results. The average respiratory system function of the M group was 86.8%, and that of the T group was 83.43%. The respiratory system function of the group members in the MLR training mode was 4.04% higher than that of the group members in the traditional anaerobic exercise training mode.
5) Function of the digestive system
The digestive system is responsible for nutrient intake and largely determines the health of the human body. Anaerobic exercise training can enhance the function of the digestive system. In this paper, the functional indicators of the digestive system were analyzed, and the specific content is shown in Figure 8.
[image: Figure 8]FIGURE 8 | Function of the digestive system.
It can be seen in Figure 8, the digestive system functions of the M group and the T group were 79.65% and 78.96% in the first month, respectively, and the N group was 74.23%. Anaerobic exercise training was effective in enhancing the digestive system function. The average digestive system function of group M was 88%, that of group T was 83.73%, and that of group N was 73.98%. In terms of digestive system function, the group members in the MLR training mode were 4.04% higher than those in the traditional anaerobic exercise training mode, and 5.1% higher than those who did not do anaerobic exercise training. The MLR training mode can better exert the actual effect of anaerobic exercise training in improving the function of the digestive system.
6) Function of the endocrine system
The endocrine system controls the body’s physiological processes through hormones. Proper anaerobic exercise training not only ensures the proper secretion of hormones, but also enhances the regulation effect of hormones on human body function. This paper analyzed the functional indicators of the endocrine system, and the specific content is shown in Figure 9.
[image: Figure 9]FIGURE 9 | Function of the endocrine system.
It can be seen in Figure 9, compared with the members of the N group who did not perform anaerobic exercise training, the endocrine system functions of the members of the M and T groups who received anaerobic exercise training increased significantly. The endocrine system function of the N group in the first month was 71.29%, and the average endocrine system function was 70.89%. The endocrine system function of the T group in the first month was 74.57%, and the average endocrine system function was 83.6%. The endocrine system function of the M group in the first month was 77.59%, and the average endocrine system function was 87.77%. The endocrine system function of the M group in the first month was 3.02% higher than that of the T group, and 6.3% higher than that of the N group. This showed that the MLR training mode was not only effective in improving the function of the endocrine system, but also in practice this effect was exerted faster. The average endocrine system function of the M group was 4.99% higher than that of the T group, and 23.81% higher than that of the N group. It was combined with the change trend of the endocrine system function of the three groups of members, the MLR training mode can not only play the promoting effect of anaerobic exercise on the endocrine system function, but also has stability in maintaining this promoting effect.
7) Immunity ability
Anaerobic exercise training can enhance people’s physical fitness and improve immunity, as well as reduce the risk of disease. The specific content of immunity is shown in Figure 10.
[image: Figure 10]FIGURE 10 | Research data on immunity.
It can be seen from Figure 10, the immunity of the members of the M group and the T group was higher than that of the N group members, and the immunity of the M group members was higher than that of the T group members. In terms of the changing trend of immunity, the immunity of M group members and T group members has always been in a stable growth trend. The immunity of the N group members showed a “wave-like” trend, and the immunity of the N group members did not increase to a great extent. From the results of immunity, the immunity of M group members in the sixth month was 94.49%, and the average immunity was 89.99%. The immunity and average immunity of T group members in the sixth month were 91.27% and 87.3%, respectively. The immunity and average immunity of N group members in the sixth month were 74.73% and 75.03%, respectively. In terms of immunity, the group members in the MLR training mode were 3.08% higher than those in the traditional anaerobic exercise training mode, and 19.94% higher than those who did not do anaerobic exercise training. It was proved that the MLR training mode can effectively enhance immunity in practice and is reliable.
6 CONCLUSION
There are two problems with anaerobic training. One is the problem that incorrect exercise methods and unhealthy exercise concepts can cause damage to the body. Another problem is that the training concept of the traditional training mode is relatively backward, and the guiding effect of anaerobic exercise training practice is not obvious. In order to solve these two problems, protect the health of trainees, and give play to the effect of anaerobic exercise training to enhance physical function, this paper studied the effects of anaerobic exercise training and anaerobic exercise training on human function based on multiple linear regression analysis. An anaerobic exercise training mode based on MLR was proposed, and the experiment proved that the MLR anaerobic exercise training mode can effectively improve human performance. The trainee’s exercise capacity and immunity have been enhanced, and cardiovascular function has also improved.
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