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With the support of big data and information technology, various sectors such as sports, health, and medical industry can realize
the integration and readjustment of the existing resources, which improve the operation efficiency of the industry and tap its huge
potential. With the advancement in big data analysis, voice features, and Internet of &ings (IoT), personalized health man-
agement is becoming the development trend and breakthrough of sports and health industry. &e application of big data will tap
out the huge potential of the sports and health industry. In this paper, we have used the Mel-requency cepstrum coefficient as the
speech feature processing method. When the linear frequency is transformed to the Mel frequency by Fourier transform, the
calculation accuracy will decrease with the increase in the frequency, and the low-frequency signal will be retained to improve the
anti-noise ability. With further study of the voice feature processing and IoTmodel of big data’s sports and health management, a
vector addition regression was developed to compare the two real scoring features of the processing results that pave the way for
further analysis and result evaluation.&rough experimental verification, it is proved that themethod in this paper can better learn
the speech features. At the same time, with the introduction of noise reduction, the big data of speech recognition in sports health
management has a stronger robustness and improves the overall system performance.

1. Introduction

In the education and teaching reforms, there is a lack of
scientific and effective information management platform for
physical health. In terms of processing and analysis of physical
measurement of data, it fails to realize the professional, sci-
entific, and dynamic development of the physical health
information management system. Although relevant de-
partments of education are required to collect the physical test
data (from primary school to university graduates) every year,
there is a lack of systematic and continuous management of
the test data, and the efficiency of physical test is relatively low.
In view of the fact that the decline of physical health has not
been effectively curbed at present, we urgently need to es-
tablish a set of individualized and guidance system about
physical health management and scientific exercise.

&e development of the sports health management
system aims at the comprehensive evaluation of physical test

results by allowing a comprehensive and accurate under-
standing of the athlete’s health level. Relying on the data in
the database to make a detailed classification of physical
conditions, the system can provide a more comprehensive
system evaluation and more appropriate fitness guidance
program for better exercise. After each stage of the test, the
system modifies the user’s system status according to the
difference between the actual physical changes and the
expected changes and accordingly modifies the exercise
prescription for the next stage. Based on the physical test
data and various physical indicators of colleges, a standard
database is established [1, 2]. &e database not only can help
us to check system status but also a detailed classification and
effective fitness guidance scheme is given. Since the database
is covering a wide range of data, it can help in our effective
evaluation system in regional differences and the differences
between schools, which can be more targeted to carry out
sports activities [3]. Health management can draw lessons
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from a mental model of society, and at the same time, using
the related theories and methods of management, it guides
people to improve the life style, form good health habits, and
improve the level of people’s health. &us, it helps to im-
prove the quality of life of people, so it is necessary for the
government to formulate a series of activities in a planned
and organized system. It is not a school or a group that can
handle individual behaviors [4, 5]. Health management
services must abide by the principle of standardization [6].
Standardization is the foundation of health management. If
the cause of health management is to be fully developed, it is
impossible to solve some urgent problems such as reducing
the incidence of diseases and saving medical costs by relying
only on existing conditions.&erefore, it is necessary to draw
on effective experience [7]. &e development of health
management is bound to be benign. Under the guidance and
planning of relevant institutions and in the formulation and
implementation of government policies and regulations, it is
entirely possible for us to establish a strict supervision and
management mechanism to create a good atmosphere of
health management for everyone [8].

Sports health industry is playing an increasingly im-
portant role in the economic development. Sports health
industry and other industries have a very strong correlation,
in their own development, and at the same time, one can also
pull and promote the development of other industries, to
provide the all-round development of the economy of power
[9]. Of course, the expansion of the sports and health in-
dustry will have a greater demand for the number of em-
ployees, which will play a positive role in resolving the
regional employment problem. &is industry itself is the
result of the sports industry and health industry’s mutual
confluence and has a very strong correlation in this new era
[10]. &e most typical is the sports competitions held allows
for the huge promotion that has a significant effect on re-
gional economic development. For example, the Soccer
World Cup, an international sports event, needs to improve
the infrastructure and increase the construction of venues.
At the same time, it also plays a positive role in the local
catering and accommodation industry, cultural tourism
industry, and lottery industry [11, 12]. Similarly, the health
industry, especially the sports and health industry, is closely
related to the pharmaceutical industry. Sports rehabilitation
and physical fitness measurement are both part of the
pharmaceutical industry, and the development of the sports
and health industry will naturally promote the development
of the pharmaceutical industry [13].

&is pattern matching method has been adopted bymost
speech recognition research institutions. In the 1980s, a
major breakthrough was made in acoustic model and speech
model. &e application of HMM to the acoustic model is an
important development stage of speech recognition [14], and
the acoustic model based on deep learning as the core has
brought a significant improvement in speech recognition
rate. In terms of feature extraction, linear predictive analysis
[15], perceptual linear prediction coefficient [16], Mel-fre-
quency cepstrum coefficient [17], and FBank feature based
on filter banks are carried out frequently [18]. In terms of the
language model, recursive big data sports health

management, conditional random field, and other new
modeling languages are used [19]. In the application of deep
learning, the excitation function of hidden layer node is
modified and applied to music processing. A multilevel
conditional random field is applied to language recognition.
Big data sports and health management are directly applied
to the HMM state output modeling [20], which reduces the
error rate compared with the traditional acoustic model.&e
current popular deep learning is integrated into the rec-
ommender system to study how to integrate multivariate
data under big data and build a more appropriate user model
to improve the performance of the recommender system
[20]. &e hybrid recommendation algorithm based on
feature and close neighbors was studied by the authors. &ey
combined the matrix algorithm and the collaborative fil-
tering recommendation system based on the project ALS
recommendation system, which was based on the matrix
decomposition algorithm. &e two platforms in the SPARK
were executed to test the system [21, 22] and improve the
scalability of the collaborative filtering recommendation
system [23] and accuracy. &e improved system filtering
algorithm based on singular decomposition and the im-
proved term-based algorithm were studied, which effectively
improved the precision and quality of the recommendation
system [24]. &e personalized recommendation algorithm
based onmultiple interests of users is studied, which can deal
with the personalized recommendation problem under
multiple interests of users [25]. &e conditional speech
feature processing and the hidden factor model of the In-
ternet of &ings (IoT) used for personalized recommen-
dation were studied, which can effectively extract features
and can improve the recommendation hit rate of 3.11%
compared with the general big data sports and health
management system filtering [26, 27].

&ere are a series of problems in the development of
sports and health industry, such as the lack of industry
management standardization system, the development
mode of sports and health industry is too vague, the lack of
professional fitness and health guidance personnel, and low
efficiency of publicity, respectively. Affected by the tradi-
tional employment environment, the field of sports and
health service industry lacks professional technical per-
sonnel and management personnel. With the deepening of
Internet technology into the economic system, the appli-
cation of voice feature processing, IoT, and big data tech-
nology is necessary; otherwise, it will not be conducive to the
sustainable development of the sports and health industry.
&e combination of sports and health industry and the
Internet is a new blue ocean for the joint development of
traditional entity industry and e-commerce industry at the
present stage. By referring to physique and health assess-
ment indicators, the individual indicators (including indi-
vidual characteristics analysis, individual dynamic analysis,
and correlation analysis of various indicators) are analyzed
through big data in this paper. &e system carries out
complex calculation according to the latest test results of
individual and their history, realizes intelligent analysis and
calculation through the situation simulator, and provides
various forms of result analysis reports. At the same time, the
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system refers to the evaluation standard to develop tailor-
made exercise methods. Our system presents these methods
to the Internet. On the one hand, the use of the physique and
health system can improve sports enthusiasm. It can also
provide themost efficient and scientific guidancemethods so
as to achieve the purpose of improving physical health level.

&e rest of this paper is organized as follows. In Section
2, speech feature processing and big data-enabled sports
health management using the Internet of things is discussed.
&is section is our main work that highlights the significance
of this paper. In Section 3, the experimental results and
analysis are provided. Finally, the paper is concluded in
Section 4.

2. Speech Feature Processing and Big Data-
Enabled Sports Health Management Using
Internet of Things

In this section, first we discuss the sports health framework
which is based on big data analysis. Next, we discuss the
voice feature processing and Internet of &ings (IoT) for
sports health research using big data.

2.1. BigData-EnabledSportsHealthFramework. &e original
intention of the big data physical health research framework
is to promote enthusiasm for exercise, improve physical
quality, and provide personalized guidance. &erefore, it is
necessary to provide functions that can be accessed inde-
pendently, rather than only those that are provided solely by
the teachers. While using the big data sports health man-
agement and fitness guidance system, people only need to
input their own personal information to get the relevant data
of the physical test at any time. Changing the past physical
test data is only in the hands of the test teacher or test
department, and they do not understand their own test
results that lack the longitudinal and horizontal data
comparison phenomenon. Artificial intelligence and phy-
sique and health management system can be modified
according to individual cervix information matching case in
the database that will be the most closest to the truth and
then try to analyze the individual status. &us, the most
personalized assessment results will be available that give the
customized exercise programs. &ese results can eventually
adjust the exercises according to the guidelines. At any stage,
one can exercise the assessment result after transferring to
the system that analyzes the latest data according to the
physical conditions of the current and changed physical
phase difference, to modify the next phase of the training
plan. &us, improvement scheme for the exercise can be
provided according to the latest plan to exercise so as to
promote the improvement of sports health management
level with big data. Its frame diagram is shown in Figure 1.

Setting up the scientific and reliable evaluation standard
is the key of the big sports health management system. It is
the foundation of the whole system that is as realistic as
possible the standardized norm and as far as possible de-
tailed analysis of the physical condition of an individual.&is
will require a large and diverse data for the support, from low

level to high level, so as to form a relatively complete system.
Big data used by the sports and fitness guidance system for
the management of health management method of col-
lecting data is the first step. We can access the data in sports
health management to understand the system parameters.
Also, the personal information collected from historical data
of the cervix form the basis of our data set. &e physical
measurement information and physical information in the
data set are classified, and each kind of physical condition is
matched with the required exercise program, so as to obtain
a complete training prescription design process and a big
data set of scientific guidance programs, which are our
evaluation criteria.

&rough a systematic process, the different functions of
each department are standardized in operation logic, which
are mainly reflected in the following steps:

(1) Collection and Documentation of Health Data. &is is
the first step in health management. Only by collecting
all personal health information and understanding
their health status, we can effectively maintain health.
Our approach adds the personal information in a
database by collecting the data from the school health
management and physical examination sections.
Moreover, a fitness test is conducted every semester in
the school hospital and mental health center by col-
lecting the medical record that includes mental health
counseling questionnaires regarding the physical health
data aggregation and health management system.
From the perspective of the school, this system is
conducive to enhance the interaction of various de-
partments related to health and evaluate physical health
in an all-round and multiangle way. From the per-
spective of s, it is necessary to ensure that are familiar
with their own health conditions from a more pro-
fessional and authoritative perspective and pay more
attention to their own health.

(2) Health Status Analysis and Assessment. Sports ac-
tivities according to the individual cervix grades for
planning to exercise analysis, to the individuals
school hospital records and cervix, combining
analysis of evaluation of sports exercise and the
feasibility of the project, prescribing a movement,
from the perspective of medical health further ex-
ercise provide the basis and also provide important
reference for physical education teachers teaching
arrangement. Using the health management model
for comprehensive professional analysis, we evaluate
the health status based on an evaluation index to
establish the corresponding health grade and further
improve their roles for better understanding. &is is
actually the second step of health management to
assess the risk of a disease. If the individuals are
aware of the health risks, they will voluntarily rectify
their unhealthy behaviors. On this basis, schools can
make personalized health management plans, which
provide an effective channel for communication
between health management departments and
individuals.
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2.2. Voice Feature Processing and Internet of-ings for Sports
Health Research with Big Data. After speech signal pre-
processing, it is necessary to reduce the influence of irrel-
evant information and reduce the amount of data for
subsequent speech recognition. &erefore, it is necessary to
carry out feature extraction for speech signal. &e feature
extraction method adopted in this paper is the Mel-fre-
quency cepstrum coefficient. &e frequency of human
speech signal is low, most of the information is contained in
the low-frequency part, and the high frequency signal is
susceptible to noise interference. MFCC transforms the
linear frequency to the Mel-frequency through Fourier
transform. Since the calculation accuracy of MFCC will
decrease with the increase in frequency, the low-frequency
signal will be retained to improve the antinoise ability. &e
study found that the human ear hears the sound frequency
below 1 kHz, the volume increases with the increase in the
frequency, and a linear relationship above 1 kHz is a loga-
rithmic relationship. According to this characteristic, MFCC
found the correspondence between the actual frequency of
speech and Mel frequency:

FMrht(x) � 1150 ln
1 + x

800
 . (1)

Extracting the phonetic characteristics of automatic
encoder can guarantee good noise robustness, a variation of
the automatic encoder structure noise reduction automatic
encoder, random erase part of the original input matrix,
man-made noise, formation damage data, by fully training
speech samples, and susceptibility to particular intelligent
household voice control instructions. It greatly increases the
accuracy of speech feature extraction. During the training of
the autoencoder, in order to make the hidden layer learn
more representative characteristics, it is necessary to restore
the original data from the noise data so that the autoencoder
must conduct noise reduction processing. &e extraction
flow chart of MFCC voice feature parameters is shown in
Figure 2.

&e specific steps are as follows:

(a) &e speech spectrum FFT is obtained by fast Fourier
transform. &e preprocessed speech signal of each
frame is shown as follows:

xn(t) � 
m

xn(m)e
− u(m)/NN

. (2)

(b) Calculate the Spectral Line Energy. &e energy of the
spectrum is calculated after FFT transformation, as
shown in the following:

En(x) � Xn(t)X
T
n (t). (3)

(c) Calculate the Mel Filter Energy. Each frame is passed
through the filter in turn, and its energy in the Mel
filter is calculated.&e energy spectrum E (K) of each
frame is multiplied by the Mel filter energy, and
finally the products are added up.

Sn(m) � 
t�0

En(x)Hm(x). (4)

(d) Calculate the MFCC Coefficient. &e logarithmic
power spectrum is obtained by logarithmic opera-
tion of the filter energy, and then the MFCC coef-
ficient is obtained by cosine transformation:

Cn(x) � 

M

m�1
log Sn(m)cos

pt(x − 0.5)

m
(5)

Table 1 shows the experimental environment for the
development and training of the recommendation algorithm
model of sports and health management based on the big
data of voice feature processing and the Internet of &ings.

&e development of the physical health management
system aims at the comprehensive evaluation of the results of
the physical test so as to have a more comprehensive and
accurate understanding of their own health level. By making
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Body measurement data
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Body measurement data
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Health data analysis

Health Data Research

Management of body
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Body measurement
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Figure 1: Sports and health framework of big data based on speech feature processing and the IoT.
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a detailed classification of the physical condition based on
the data in the database, the system can provide a more
comprehensive system evaluation and a more appropriate
fitness guidance program to guide better exercise. After each
stage test, the system will modify the user’s system status
according to the difference between the actual physical
changes and the expected changes and accordingly modify
the exercise prescription for the next stage.

A system standard database is established based on the
physical test data and various physical indexes of colleges and
universities.&e database not only helps us to make a detailed
classification and effective fitness guidance system but at the
same time it covers a wide range of data that allows us to
effectively evaluate the system based on regional differences
among the schools. In our study, the database is targetedmore
toward sports activities.

Individual indicators (including individual characteris-
tics analysis, individual dynamic analysis, and correlation

analysis of various indicators) were analyzed by referring to
physical fitness and health assessment indicators through big
data. &e system carries out complex calculation according
to the latest and historical test results of the individual,
realizes intelligent analysis and calculation through the
situation simulator, and provides various forms of result
analysis reports. At the same time, according to the eval-
uation standard, a tailored exercise method is developed
through calculation. Our system presents these methods
over the network. On the one hand, the use of the consti-
tution and health system can improve the enthusiasm of
sports; on the other hand, it can also provide the most ef-
ficient and scientific guidance methods so as to achieve the
purpose of improving the level of physical health. &e ap-
plication of big data in the physical health management
system has four advantages: high accuracy, good person-
alization, timeliness and high efficiency.

By further studying the encoding types of fields in these
datasets, it can be found that some fields belong to the same
category in the dataset. &e usual method of data set pro-
cessing is to encode these category fields into one hot
encoding, but category fields like UserID and FoodID will be
transformed into very sparse matrix.&ere is a phenomenon
that the encoding dimension of the input field expands
rapidly. &is situation should be avoided. &erefore, the
algorithm model is shown in Figure 3 in this paper. A vector
addition regression was made by comparing the results with

Speech feature coefficientTake the logarithm 

Speech feature input

Input layer

Speech preprocessing
Calculate the 
spectral line 

energyUniform  Lens

Second order differential

Speech spectrum
Middle layer

characteristic 

Spectrum
calculation 

Compatibility Dynamic texture Voice output

Input
Layer

Figure 2: MFCC speech feature parameter extraction process.

Table 1: Experimental development environment.

Experimental environment Detailed configuration
Operating system Windows 10
Processor i5, 3.0GHz
A programming language Python3.7
Programming development environment Jupyter notebook
Deep learning framework TensorFlow2.0
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the real results of the two scoring features, and the scoring
loss was optimized by the MSE method.

Based on the age group, the data of each stage and the
ratio of male and female were obtained, and the number and
proportion of this age group were quickly found out by the
way of age input.&e personnel data of each stage are shown
in Table 2.

&e original intention of the research on sports and
health management with big data is to promote enthusiasm
for exercise, improve physical quality, and provide per-
sonalized guidance.&erefore, it is necessary to provide with
rights and functions that can be accessed independently,
instead of only teachers having access. When using the big
data sports health management and fitness guidance system,
they only need to input their own personal information to
get the relevant data of the physical test at any time.
Changing the past physical test data is only in the hands of
the test teacher or test department, and they do not un-
derstand their own test results that lack the longitudinal and
horizontal data comparison phenomenon. &e artificial
intelligence and physique and health management system
can be modified according to individual cervix information
matching case in the database that will be the most close to
the truth and then try to analyze the individual status and
thus the most personalized assessment results will be
available that gives the corresponding exercise program and
can eventually take exercise according to the guidelines. At
each stage, we can evaluate the assessment results after
transfer to the system by analyzing the latest data. According
to the physical condition of the existing phase difference, we
can modify the next phase of the training plan to provide an
improved scheme for exercise, which is in accordance with
the latest plan to promote the improvement of sports health
management level using big data. &rough this system,

teachers can count overall sports and health management
level with big data and put forward their own sports concepts
in the system to understand the significance and suggestions
of sports. In addition, teachers can also publish offline tasks
in the system to urge to do physical exercises.

3. Example Verification and
Experimental Results

In this paper, the usual performance, the duration of motor
skill intervention learning, and the duration of exercise were
taken as input indexes, and the changes in assessment
performance, psychological cognition, health knowledge
cognition, and various physical measurement results were
taken as output indexes. According to the established input-
output index system, the data are further processed as
follows. Data processing of changes in the cognitive level of
health knowledge is as follows: according to the scores of
health cognition level measured before and after the ex-
periment, the degree of changes in the cognitive level of
health knowledge after a semester of study can be obtained.
&e logarithmic function is used to process changes in the
cognitive level of health knowledge. Data processing of
changes in psychological cognitive level is as follows: the

Sports 
training

Sports
training 

Sports 
activities

Sports
competition 

Sports
classroom

Physical
tests

Physical
health

Intelligent planning

Smart choice

Collect health information

Intelligent feedback

Intelligent 
decision

Phonetic characteristics

Intelligent 
processing

Intelligent voice

Health Management
Model

Internet of 
Things Intelligent analysis Assessment Sports and Health Management

Physical health
education

Big data
analysis Redistribution

Figure 3: Big data sports and health management algorithm.

Table 2: Personnel data of each stage.

Age Person
1995 105
1996 194
1997 104
1998 135
1999 124
2000 146
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innovation of this paper lies in the evaluation of mental
health cognitive level. Lower the score of psychological state
and psychological cognitive level, lower will be the score.&e
inverse function is used to evaluate changes in the overall
psychological cognitive level. As an example, Table 3 pro-
vides the sample of data processing.

Comparative experiments in this paper aim to build the
phonetic characteristics of 6 implicit layer processing and
large data of IoT-enabled sports health management. &e
extraction of speech signal feature is converted to a 96-di-
mensional vector with the help of normalized processing
and hidden layer activation function using Sigmoid func-
tion. &e bBatch gradient descent method is used to cu-
mulate values, with the initial vector of 0.03. Because of big
data sports health management, increasing the number of
nodes is simple than increasing hidden layer units and can
effectively improve the recognition. Hence, in this paper, the
phonetic characteristics of processing large data of Internet
of &ings sport health management are studied by adding
varying number of hidden layer nodes. In this work, we
conducted the study with contrast experiment on the
number of hidden layer nodes. &e experiment was con-
ducted for different values of n such as 10, 20, 30, 40, 50, and
100, with different iterations; loss value is calculated after
each iteration is completed, and recognition accuracy is
calculated every 10 iterations. Speech feature processing and
large data of Internet of things sports health management
under different hidden layer node number change curve, and
the identification accuracy loss value curve is as shown in
Figures 4 and 5; these figures show that with an increase in
the number of nodes, the training time and speech recog-
nition accuracy increase. However, after node number 30,
the training time increases with the increase in the number
of nodes rapidly. &erefore, in deep voice feature processing
and big data sports and health management of the Internet
of &ings, the network performance is the best when the
number of hidden layer nodes is 30.

Initialize network parameters according to denoising the
autoencoder model. Some network node values were ran-
domly set to 0 to simulate the noise. &e initial values of
RBM model parameters were obtained by using the random
function 0.0006 rand () to get a small value. &e bias was set
to 0, the learning rate was set to 0.003, and the learning rate
of the link weight between hidden layers was set to 0.006.
After the training of each layer of the network model is
completed, the Softmax activation function is used to fine-
tune the network. &e maximum number of iterations is set
to be 100, and the iteration is stopped when the change rate
of the mean square error of the results of two adjacent it-
erations is less than 0.002. As shown in Figures 6 and 7, the
change curve of loss value of three different autoencoders
and the recognition accuracy curve show that the 5-layer
depth autoencoder has a better recognition rate than the 3-
layer autoencoder, while the performance of the deep noise
reduction autoencoder is improved compared with the
autoencoder. &e multilayer encoder network, because of its
internal nonlinear structure, can better feature learning, and
at the same time, the introduction of noise reduction and the

Table 3: Data processing sample.

Project Start End Change
Pull-ups 1.2 3.6 2.35
1000m 4045 4035 9.2
100m 9.6 8.6 0.7123
&e sitting body is bent forward 3.5 7.2 4.1372
Mental scale 95 75 19.03
Cognitive level 7 16 9.08
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Figure 4: Changing curve of loss value under different nodes of
hidden layers.
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Figure 5: Recognition accuracy curve with different numbers of
hidden layer nodes.
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speech recognition results have a stronger robustness and
then improve the overall system performance.

Under the same training samples and voice processing
and large data of Internet of things compared with sports
health management, the noise is increased artificially. &e
automatic encoder first trains each layer using the voice
input characteristics and phonetic features from the low-
dimensional ascension to high-dimensional compression.
Based on the voice core characteristics, the impact is

reduced for each sample. &e speech recognition rate is
improved by finetuning between layers using supervised
training.

&e systematic data analysis is mainly based on the
systematic processing of the data results obtained from the
various physical tests. After the query, it is presented in a
visual form. People can intuitively and accurately see the
physical and health status of by viewing the visual graphics.
Figure 8 shows the visualization effect of the system
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Figure 6: Changing curve for loss value of three autoencoders.
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Figure 7: Identification accuracy curve for the three autoencoders.
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function, voice feature processing, and big data of sports and
health management implemented by Redis technology.

4. Conclusion

Physical education departments should stay up with the
times, conduct research into body composition and health
management using voice feature processing and Internet of
&ings (IoT) technologies, and implement personalized
management and service. &e use of big data in a physique
and health management system allows for high accuracy,
personalization, timeliness, and efficiency in data processing
and results in presentation.&e sports programme should be
tailored to improve the excitement and scientificity of
participation in sports and exercise and ultimately to meet
the goal of improving health level. &e most notable feature
of artificial intelligence in physique and health management
is that physical quality can be tracked and evaluated in stages
at one-stage intervals, and then improved fitness pro-
grammes can be provided, promoting the most efficient
improvement of physique and health level and achieving the
goal of physical education and teaching in schools. In future,
we aim to have fog computing integrated with our scheme to
improve the efficiency and accuracy even further.
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