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1 Introduction
As we all know, human martial arts is an irregular sport, so this kind of sports software 
cannot evaluate the energy consumption of fitness martial arts sports. The sensory-
based motion of the accelerated motion primarily records the data of the three parts 
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of the human body to connect system X, Y, and Z, and calculates the amount of energy 
consumption by the formula. However, the reliability and legitimacy of such sports soft-
ware that simulates martial arts is not guaranteed, and home research in this field is 
slow. For this reason, it is necessary to carry out relevant research, and it is necessary 
to select an acceleration sensor specifically used to measure the energy consumption of 
human martial arts, which provides a more convenient measurement method for young 
basketball enthusiasts.

Due to the importance of acceleration sensor research, many research teams have 
begun to study acceleration sensors and have achieved good results. For example, David 
proposed a reliable data collection system for unstable speed sensors. The asynchronous 
cache line resets the data to ensure that the data frequency is maintained at about 20 
HZ to adapt to unstable phones with instant built-in Android sensors and differences 
between different models [1]. Ruth McCullagh proposed a sliding window splitting 
method that combines the number of sampling points and the time span in dealing with 
acceleration time series to ensure the unity of the motion state in a single window; Influ-
ence, a feature selection method based on gravity acceleration decomposition is pro-
posed, which makes the recognition accuracy of motion state reach more than 94.2% [2].

In the study of measuring the energy consumption of human sports, the use of accel-
eration sensors for measurement is a good method, which can solve many problems. 
Therefore, it is widely used in the research of measuring the energy consumption of 
human sports. It provides the energy supply and energy consumption of the athlete’s 
energy supply system, summarizes the energy consumption characteristics of specific 
technical exercises for college table tennis players, provides relevant data references for 
the formulation of table tennis enthusiasts’ fitness exercises, and guides the coaches in 
training table tennis players Provide theoretical support [3].

This article uses two different acceleration sensors to test. The subject sits for 5 min, 
and then completes the human martial arts exercise test in 60 min, 90 min and 120 min, 
respectively; the next test for the test in the modeling group, the subjects sit for 5 min 
and then perform a 5-min basketball test in a 1 × 1   m2. Filter, detrend and synthesize 
the original signal through Matlab7.0 software; with the measured value of K4b2 energy 
consumption as the dependent variable, all three frequencies belong to high-intensity 
exercise. There are significant differences between the energy consumption of boys and 
girls at the three basketball frequencies; the energy consumption prediction used by the 
acceleration sensor in this study and the actual measured energy consumption of the 
school calibration show good consistency, indicating that the three-dimensional accel-
eration. The sensor can make a good prediction of the energy consumption of human 
martial arts, and the accuracy can reach more than 94%. It can be used as a supplemen-
tary device to guide and intervene in college basketball.

2  Proposed method
2.1  Three‑dimensional acceleration sensor measures human martial arts

When heart rate, pedometer and three-dimensional accelerometer are used alone 
to measure human energy use, the three-dimensional accelerometer method is the 
best option. However, the energy consumption value of the heart rate monitoring and 
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the three-dimensional accelerometer in the free activity state is 30% higher than the 
energy intake [4]. The three-position acceleration sensor is shown in Fig. 1.

(1) Technical index of acceleration sensor

 Piezoelectric acceleration sensors are widely used due to their wide frequency 
response, wide range of power, high reliability, and ease of use. In terms of standard 
vibration rate, the main technical indicators of the user are: analog output vs digital 
output, sensitivity, number of measurement axes, maximum measurement value, 
frequency and bandwidth, internal configuration, etc.

1) Sensitivity

 In order to allow users to easily select appropriate products when selecting accelera-
tion sensors with different sensitivities, manufacturers generally give sensor sensitiv-
ity and reference range ranges in product introductions or manuals.

 The minimum acceleration measurement value is also called the minimum resolu-
tion. Considering the noise problem of the post-amplifier circuit, it should be far 
away from the minimum available value.

 The maximum measurement limit must consider the nonlinear effect of the accel-
eration sensor itself and the maximum output voltage of the subsequent instrument. 
Estimation method: maximum measured acceleration, sensor charge (voltage) sen-
sitivity, whether its value exceeds the maximum input charge (voltage) value of the 
supporting instrument [5, 6].

2) Number of measuring axes
 The current acceleration sensors have one-dimensional, two-dimensional and three-

dimensional. Many projects can basically meet the application with one-dimensional 
and two-dimensional, but for some special applications (such as UAV control), the 
three-axis acceleration sensor shows its advantages.

3) Maximum measured value

Fig. 1 Legend of 3D acceleration sensor
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 The current measurement range of the acceleration sensor mainly includes 1.59, 29, 
4 g and 6 g. The size and sensitivity of the range are inversely proportional. Consider-
ing that different occasions have different requirements for the range and sensitivity, 
you need to choose carefully.

 If you want to measure the inclination of the robot with respect to the ground, then 
a ± 1.59 acceleration sensor is enough. But if you want to measure the dynamic per-
formance of the robot, you need to use a sensor of 2 g. When considering the situa-
tion where the robot suddenly starts or stops such a large acceleration, it is necessary 
to choose a sensor of 5 g [7].

4) Frequency and bandwidth selection
 The different installation methods of the acceleration sensor will also change the use 

frequency response (it has little effect on the vibration value). The installation sur-
face should be flat and smooth, and the installation selection should be based on the 
principles of convenience and safety. We offer a variety of different ways to install the 
same HKglol accelerator sensor: a strong integrated connection (± 10% error) of Hz; 
epoxy glue or “502” 6 kHz glue inserts; installation of a ZkHz magnetic handle; dual-
core attachment IkHz. It can be seen that the different installation methods have a 
great influence on the response of the test frequency and should be selected carefully. 
The quality and sensitivity of the accelerometer are inversely proportional to the fre-
quency of use. The sensitivity is high, the mass is high, and the frequency of use is 
low. This is also a selection technique [8, 9].

(2) Hardware structure of three-dimensional acceleration monitoring system

 The system mainly monitors the human body’s motion acceleration. It mainly intro-
duces the hardware structure and related core chips of the acceleration monitoring 
system. The acceleration monitoring system is mainly composed of a three-dimen-
sional acceleration sensor that detects body acceleration, a storage chip that stores 
data, a microprocessor that processes data, a filter circuit, and a signal transmission 
circuit. The system framework and signal flow are shown in Fig. 2.

 It can be seen from Fig.  2. The system detects a human body signal with a three-
dimensional acceleration sensor MMA7260. The signal enters the microprocessor 
MsP43oF149 through the filter mode. The analog signal is converted to a digital sig-
nal by the MsP43oF149 knife D converter, and after further processing, it is sent to 
the final AT45DB081 standing memory [10, 11]. The data is sent to the PC through 
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Fig. 2 System framework and signal flow
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RS232 for data processing and algorithm analysis, and then the human motion 
energy and body state are obtained [12, 13]. To facilitate data collection, the system 
uses two power supply modes: button battery and DC power supply. Button battery 
can be used to collect data for offline use.

2.2  The built‑in acceleration sensor of the mobile phone measures human martial arts

GPS-based mobile sports energy consumption software uses GPS as a module to record 
the movement distance, exercise time, and then calculate data such as average speed, 
maximum speed, and energy consumption; it can be seen that energy consumption is 
based on the distance. The above is a core data [14].

(1) Motion software of the built-in acceleration sensor of the mobile phone

 This type of software mainly uses the three X, Y, and Z axis of the human body to 
connect the system to detect the acceleration of a cell at a certain time or in a cer-
tain way, and then use certain formulas. Such software can monitor and identify 
external games effectively, and can monitor sports effectively. It is worth consid-
ering whether the use of such software in China can achieve the same results as 
abroad. Different calculation methods and smart phone built-in different accelera-
tion sensors may cause uncertainties in the results [15, 16].

(2) Smart phone
 Use the Redmi smartphone as the test phone, the operating system is Android, 

the phone is equipped with a built-in three-axis acceleration sensor, the model is 
ACCELEROETER, the range is ± 2 g; the number of axes is 3 axes; the accuracy is 
3.90E-4; the power is 0.13. This type of mobile phone is cheap and has low configu-
ration, and the operating system is more common, which is extensible to the con-
clusion of this study [17, 18]. This study included software for real-time sensor data 
acquisition software, and the sample frequency of the Redmi phone is set to 75 Hz; 
in this way, acceleration data of three human axis can be recorded simultaneously, 
and the cell phone saves format by CSV format; after the test is complete, upload 
the original data to the computer and its variants, use the MATLAB7.0 program 
software to filter, process and process the original data, and store it in 60-s data for-
mat, and then use SPSS20.0 to analyze and process the subsequent synthesized data 
[19].

(3) Test plan
 Before the test starts, the tester will ask the subject if they have taken vigorous exer-

cise the previous day and their physical health; the next step is to fill in the basic 
information (name, gender, age, etc.) and measure the height, weight, and body 
composition. Then wear K4b2 and Redmi mobile phone at the same time, and fix 
the mobile phone with Armband special strap to the iliac spine on the right hip of 
the waist. The position was chosen because the upper and lower limb movement 
of the basketball is close to the center of mass of the human body. Before the start 
of the test, let participants practice and familiarize themselves with the whole pro-
cess. They can also beat the basketball rhythm with normal sound. In the first step, 
pressing the Enter key for the portable K4b2 portable gas metabolism analyzer can 
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not only keep time stable, but also ensure that the data can be compared between 
the portable K4b2 metabolic metabolism and Redmi phone. The time interval for 
device data extraction is 60 s [20, 21]. Finally, let the subjects be familiar with the 
relevant process adjustment and start the test. The test is divided into two parts, 
the test action is continuous feet and jumping, because this action is a type of fit-
ness exercise commonly used by all ages. The first part is a fixed frequency test. The 
basketball frequency is divided into three levels, 30–60 times/min is low frequency, 
61–120 times/min is medium frequency, and 121 times/min is high frequency. 
From the perspective of fitness, this study selected three (60 times/min, 90 times/
min and 120 times/min) low and medium-level basketball frequency for compara-
tive analysis, and recorded the test records of the subjects after completing the test 
The main content of the record is the subjective feelings and physical feelings of the 
three basketball sports frequencies, and then the basketball sports frequencies that 
are more in line with human sports characteristics and time-saving and high-effi-
ciency are selected to facilitate the people to perform quantitative exercise in order 
to achieve more fitness effects Good timeliness. The second part is the test of the 
modeling group, and its data is mainly used to construct the prediction equation of 
energy consumption of human martial arts [22].

 In the first part of the fixed frequency group test, the subject wears a device to sit for 
5 min, and then completes 60 times/min, 90 times/min and 120 times/min basket-
ball tests in a 1 × 1   m2. Frequency control uses audio controller. The test interval 
is indefinite. After the subject’s meteor value per minute stabilizes below 3 METs, 
the next test can be performed. The number of exercises is counted by a tester, and 
the error of the basketball movement frequency per minute is controlled within ± 2 
times, otherwise it is considered invalid. The test time for each frequency is 5 min, 
and the next 2  min of each frequency are selected for analysis [23].

 In the second part of the test in the modeling group, the subject sat on the device for 
5 min and performed a 5-min continuous step-and-step jump in a 1 × 1 m square, 
no limit to the number of interruptions; no limit to frequency. The test data is 
selected from the beginning to the end, and the data in the middle 3 min is selected 
for the establishment of the regression model. The data of the verification group 
verifies the regression model.

3  Experiments
3.1  Experimental subjects

In this study, 160 students in the 11–14 age group were selected. They are required 
to be in good health and have no symptoms such as cold and fever in the near future. 
And according to the “school-age children and adolescents overweight and obese BMI 
screening classification” standard. The subjects were divided into normal body mass 
group and abnormal body mass group. Among them, 32 out of 96 male adolescents are 
obese and are classified as male.

Normal body weight group; 64 male adolescents were normal body weight and male 
normal body weight group; female 64 adolescents were normal body weight and set as 
female normal body weight group.
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3.2  Experimental procedure

(1) Health survey

 Each article completed a list of physical safety questions. There are usually seven 
questions, especially for people with coronary heart disease. Studies have shown 
that the specificity of the list of questions for obtaining improper exercise is close to 
80%. It is mainly used for exercise load or before strenuous activities to reduce the 
risk of exercise. At the same time, staff will inform you of the topics of the entire 
assessment process.

(2) Morphological index measurement
 The experimenter records the basic situation of the subject and measures the body 

shape. Using the height and weight meter in the COMBI comprehensive fitness 
evaluation system of COMBI WELLNESS Co., Ltd. made in Japan, the subjects 
wear light clothing with no shoes and complete the measurement and weight. 
Height and weight are accurate at 0.01 m and 0.1 kg, respectively, as well as body 
mass index (BMI) calculation = weight/height. (3) Wear an Actiheart and a three-
dimensional acceleration sensor.

 Before wearing Actiheart and the three-dimensional acceleration sensor, you need to 
put electrode pads on the subject. According to the two different electrode place-
ment options proposed by the manufacturer, we study the placement of the elec-
trode pads of Actiheart and the three-dimensional acceleration sensor. On the ster-
num stem parallel to the four ribs, the position of the other electrode pad is located 
at the edge of the left pectoralis major muscle, which can be parallel to the main 
electrode pad. And fix Actiheart and three-dimensional acceleration sensor with 
tape to prevent its rotation from affecting the collected data.

 The degree of skin cleansing has an important impact on the strength of the ECG 
signal, so the skin cleaning work before attaching the electrode pads is particularly 
important. We used the method of applying exfoliating cream to clean the skin of 
the subjects according to the requirements in the instrument manual jobs.

3.3  Statistics of data

Later data will be analyzed and processed using SPSS20.0 statistical software. The 
energy consumption of basketball sports at different frequencies is described in the 
format of ± S. The single-factor repeated measurement design is used to analyze the 
differences between the energy consumption of different sports frequencies. Repeated 
measurement design of factors to analyze the differences in energy consumption 
of boys and girls at different frequencies; using the measured value of K4b2 energy 
consumption as the dependent variable, and using a stepwise regression method to 
establish the mobile phone VM, age, height, weight, BMI, exercise times, interrup-
tions, etc. Regression equation for independent variables. The paired t test was used 
to analyze the difference between the predicted value of the equation and the indi-
rect calorimetry method, and the Pearson correlation analysis was used to analyze 
the relationship between the mobile phone VM and energy consumption; setting the 
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P value below 0.05 was considered statistically significant. The consistency between 
the built-in acceleration sensor of the mobile phone and the K4B2 is detected using 
the Bland–Altman analysis chart, and the intra-group correlation analysis (ICC) is 
used to detect the consistency between the measured value and the predicted value of 
energy consumption.

Spherical test is often used to determine whether there is correlation between repeated 
measurement data. Since this study conducted three measurements of basketball sports 
energy consumption in a fixed frequency test, the obtained energy consumption data is 
repeated measurement data, so human martial arts. The energy consumption data for 
exercise is tested using a spherical test. The principle of the paired t test is to find the 
difference between the data. Its purpose can be inferred whether there are differences 
between the results of the two measurement methods, and the judgment index is the 
P value. The function of correlation analysis within the group is mainly used to test the 
consistency of the two results. The judgment standard is the Cronbach coefficient. The 
larger the coefficient, the greater the reliability. The greater the equality, the greater the 
credibility. The Bland–Altman method is a living combination of quantitative and quan-
titative analysis. The goal is to perform a randomized outcome analysis of the differences 
between the two tests to explain the inconsistency problem; its method is actually the 
difference between the two tests. Another observation is that the consistency of the 
Bland–Altman method test can be judged by a certain level of professional awareness, 
while taking into account structural and random errors, and there is a unique benefit 
function.

4  Discussion
4.1  The results of the 3 km/h test index of the built‑in acceleration sensor 

and three‑dimensional acceleration sensor

The measurement results of 3 km/h showed that the results of univariate analysis of vari-
ance in different age groups at different ages showed differences in the activity (P < 0.05) 
of male normal body weight group, and no other differences (P > 0.05). The average 
heart rate and total energy consumption of 3 km/h physical activity of 11–14-year-old 
male male normal body weight group were 108 ± 9.46 beats/min, 5.54 ± 3.29 kcal/min; 
the average heart rate of 11–14-year-old male normal body weight group and the total 
energy consumption was 111 ± 13.97 beats/min and 3.64 ± 2.64  kcal/min; the aver-
age heart rate and total energy consumption of the female normal body mass group 
11–14 years old were 117 ± 13.71 beats/min and 2.47 ± 0.68 kcal/min. The trends of HR 
and total energy consumption of the three groups with age are not obvious. The experi-
mental data is shown in Table 1.

Table 1 Basketball 3 km/h test male abnormal and normal body mass group index results (x ± s)

Group Age Three‑dimensional Activity HR Kcal

Male abnormal body mass group 11–12 377.88 ± 70.37 369 110.25 ± 11.29 0.08 ± 0.09

13–14 380.63 ± 76.14 392 112.56 ± 9.93 0.06 ± 0.01

Male normal body weight group 11–12 442.88 ± 143.18 427 103.44 ± 7.92 0.06 ± 0.01

13–14 235.75 ± 70.86 236 114.16 ± 12.80 0.05 ± 0.01
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As shown in Table  1, the number of activities and total energy use of the average 
weight group of men of the same age was higher than that of the average body weight 
of men; the average heart rate for women was higher than for normal men’s weight, and 
the total cost of energy and energy unit of average weight was lower than that of normal 
men’s body weight. The female normal body mass group’s heart rate is higher than the 
male normal body weight group, while the total energy consumption and unit energy 
consumption of standardized body weight are lower than the male normal body weight 
group. Independent sample T test for male abnormal body mass group and male nor-
mal body mass group at the same age found: 12-year-old Activity (P < 0.01), 13-year-old 
Activity (P < 0.01), 14-year-old Activity (P < 0.05), total There are differences in energy 
consumption (P < 0.01), and there is no difference in other indicators (P > 0.05).

4.2  Research on energy consumption measured by different acceleration sensors (fixed 

frequency group)

In view of the large individual variation in the study, there may be a correlation 
between the data of different basketball sports beat frequencies of the same subject. 
If one-way analysis of variance is used, it will be difficult to identify the effective inde-
pendent variables. Therefore, a single-factor repeated measurement design is used for 
comparative analysis. To check whether there is correlation between repeated meas-
urement data, first use the spherical test to test the repeated measurement data. The 
significance of the spherical test is P = 0.244 > 0.05. The results are all subject to the 
spherical hypothesis, indicating that there is no correlation between the repeated 
measurement data. Experiment results are shown in Table 2.

As shown in Fig. 3, for the results of the two same acceleration sensors, the aver-
age energy consumption of basketball beat frequency of 60 times/min, 90 times/
min, 120 times/min is 6.37 kcal/min, 8.98 kcal, respectively/min, 9.76 kcal/min; Mett 
value is 6.00METs/min, 8.03METs/min, 8.51METs/min. The design of a single recur-
ring measurement of the power consumption of different basketball percussion waves 
indicates that the F power consumption value of the various basketball frequencies is 
256.38, and the P value less than 0.05 has a significant difference. The one-size-fits-all 
design was made for shooting stars of various basketball games. The results showed 
that the F values of shooting stars in different basketball games were 197.141; P < 0.05 
had a significant difference, with the results of the power analysis analysis of various 
basketball sports betting techniques (P < 0.01). The conclusion is that the results of 
the acceleration rate are basically the same.

Table 2 Spherical test results of energy consumption (Kcal/min) and METs/min for different 
acceleration sensors

Spherical test 
value

Approximate Chi‑square 
value

Degrees of 
freedom

Significance

Mobile phone accel-
eration sensor

0.916 2.719 2 0.215

Three-dimensional 
acceleration sensor

0.934 2.036 2 0.371
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4.3  Design analysis and analysis of single factor repeated measurement of energy 

consumption and metope of basketball slapping frequency energy by different 

acceleration sensors

The average energy consumption of 60 times/min, 90 times/min, and 120 times/min 
for male students is 7.09 kcal/min, 10.14 kcal/min, and 10.89 kcal/min, respectively, 
8.54 METs/min, 8.91 METs/min. The average energy consumption of female students 
at 60 times/min, 90 times/min, 120 times/min frequency is 5.65 kcal/min, 7.82 kcal/
min, 8.64 kcal/min, respectively; Met is 5.76METs/min, 7.52METs/min, 8.12 METs/
min; the experiment is shown in Fig. 4.

As shown in Fig.  4, the overall trend of the three frequencies measured by the 
two acceleration sensors shows that both energy consumption and meteor increase 
with increasing frequency, especially at 60/min and 90/Min is more obvious, and 
the energy consumption value is always higher than the meteor value; but after 90 
times/min, the upward trend of energy consumption and meteorology gradually slows 
down. It can be seen from the content of the topic discussion that the rhythm of the 
basketball rhythm of 90 beats/min is hard to grasp; a typical basketball rhythm of 60 
beats/min is very slow and does not meet the signs of human movement; and basket-
ball frequency of 120 min/min usually feels comfortable, Minor mistakes. The results 
of the study data also show that the level of physical activity is still very high.

4.4  Different acceleration sensors measure the energy consumption of boys and girls 

under different frequency of basketball in fixed frequency group

This study analyzes the analysis of the energy consumption and meteor of basketball 
sports of different genders by different acceleration sensors, in order to analyze the 
difference between the energy consumption and meteor of boys and girls. Choose 

Fig. 3 Spherical test results of energy consumption (Kcal/min) and METs/min for different acceleration 
sensors
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the same number of men and women to ensure a balanced sample. The experimental 
results are shown in Fig. 5.

As shown in Fig. 5, the average energy consumption of male students at 60, 90, and 
120 frequency measurements is 7.09 kcal/min, 10.14 kcal/min, 10.89 kcal/min; Mett 
values are 6.25 METs/min, 8.54 METs/min, 8.91 METs/min. The average energy con-
sumption of female students at 60 times/min, 90 times/min, 120 times/min frequency 
is 5.65 kcal/min, 7.82 kcal/min, 8.64 kcal/min, respectively; Metso is 5.76 METs/min, 
7.52 METs/min, 8.12 METs/min.

Fig. 4 The results of a single-factor repeated measurement design analysis of energy consumption and 
Merlot measured by different sensors to measure the frequency of basketball jumps

Fig. 5 Different sensors measure the energy consumption of men and women at three basketball 
frequenciesRETRACTED A

RTIC
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4.5  Research on characteristics of mobile phone acceleration sensor 

and three‑dimensional acceleration sensor

The mobile phone acceleration sensor records the activity data of the vertical axis of the 
human body, and the three-dimensional acceleration sensor collects the activity data of 
the three axes of the human body (ACx, ACy, ACz). In general, the mobile phone accel-
eration sensor and the three-dimensional acceleration sensor show a similar trend with 
the increase in the number of basketball slap movements. According to the observation, 
it can be seen that the three-dimensional acceleration sensor has a certain correlation 
with the basketball movement frequency, but the mobile phone acceleration. The trend 
of the frequency of the sensor and the basketball movement is not obvious, and the aver-
age difference between the counts (counts) is larger. The experimental results are shown 
in Fig. 6.

As shown in Fig. 6, it can be seen that the data points of the three-dimensional accel-
eration sensor are more concentrated and present a certain trend. Mobile data sensor 
data points are widely distributed, and the distance between data varies. This indicates 
that if you use a speed sensor to measure basketball, static axis data cannot be used to 
determine the result. Therefore, the sagittal axis and the frontal axis will inevitably not 
generate activity data. This may be one of the reasons why the mobile phone acceleration 
sensor cannot effectively measure basketball. The use of three-dimensional acceleration 
sensor to measure basketball can fully reflect the energy consumption of human activi-
ties. Energy consumption measurement accuracy is above 94%.

5  Conclusions
Compared with the operability and feasibility of basketball, football, badminton and 
other ball sports, martial arts is not restricted by the venue, and its fitness equipment 
is small and light, with strong operability and feasibility. From the perspective of the 

Fig. 6 Comparative analysis of different acceleration sensor vectors on the frequency of basketball slapping
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economy of exercise time and the benefits obtained, middle- and low-intensity mar-
tial arts exercise consumes more energy at the same time than daily sports activities 
such as jogging and walking and has a strong fitness function and promotion effect.

Through the content of the interview, I found that the duration of martial arts 
exercise is 90  min, and the rhythm of its frequency is more difficult to master. The 
human body’s response to the ground is small, and the lower limbs have a long buffer 
time, which leads to an increase in energy consumption. The frequency of 120 times/
min was tested. Those who believe that it conforms to the characteristics of human 
movement, the overall feeling is comfortable, the body’s energy can be fully released, 
the frequency of errors can be kept stable, and the energy consumption can also be 
kept at a high level. From the perspective of fitness, many considerations are made 
in terms of fitness venues, fitness equipment, fitness time and fitness effects. It is 
believed that martial arts as a fitness method is feasible and operable; the frequency 
of fitness effects is more time-sensitive.

In this study, the data collected by the smartphone acceleration sensor and the 
three-dimensional acceleration sensor is the original signal, and the original signal 
needs to be filtered, corrected, and combined with counts, and then the energy con-
sumption value is calculated through a specific equation model, so as to the estimated 
energy consumption value evaluates physical activity. The initial step of collecting 
data is the setting of the sampling frequency. The research results of WELK show that 
the body signal frequency of the acceleration signal in human movement is gener-
ally lower than 10 Hz, and the signal frequency of the body centroid in daily physi-
cal activity is 0.3–0.5  Hz. Under normal circumstances, the signal frequency of the 
body trunk of the human body should not be lower than 30 Hz. According to the cur-
rent market, the sampling frequency of the built-in acceleration sensor and the three-
dimensional acceleration sensor of the smartphone can basically reach 50 Hz, which 
can be used to monitor the energy consumption of basketball sports.
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