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With the development of the times, traditional �tness running data collection methods have shown a series of problems, such as
low data accuracy, slow collection speed, and insu�cient search ability of modeling algorithms.�ese problems have led to a sharp
rise in the di�culty of building a more accurate �tness running data model. �erefore, this study proposed a set of methods for
�tness running data collection and evolution modeling based on digital information technology. First, it �lters out the impulse
noise during the transmission of the three-dimensional acceleration signal caused by the accidental state change of the technology,
by using the data collection method for �tness running based on the digital information platform, relying on a multisensor and
median �lter algorithm. Second, it �lters out the gravitational component of this platform based on the orientation sensor. �en,
according to the results of the �rst step, an algorithm is constructed for the model of �tness running data evolution.�e purpose is
to expand the search range so that the �tness running data model with better performance can be obtained more e�ectively. �e
experimental results show that the method based on digital information technology designed in this study has an overwhelming
advantage over the traditional acquisitionmethod, the constructed model is more accurate, and the e�ciency of data acquisition is
increased by 88%. �erefore, with the aid of digital information technology, the design of the data model can reduce the
probability of mold repair and the time consumption of mold trials and reduce the design cost.

1. Introduction

With the rising tide of “national sports,” people’s awareness
of caring for their own health has gradually increased and
they have invested in the army of daily sports. It is worth
noting that �tness running stands out among all sports.
Because of its advantages of not being limited by time and
space, �tness running has been warmly welcomed by the
masses. �e method of this exercise is very simple, suitable
for all ages, with high �exibility, and the e�ect of �tness is
relatively fast. Some companies saw this pro�t point and
produced a batch of �tness running systems with the goal of
improving the fun and entertainment of �tness running.
�ese systems use the functions that come with the device,
such as GPS positioning, direction indication, and output
relevant signals of the user’s current state of movement
through sensors. After a series of processing, users can see

their step length, frequency, speed, and other information
during the �tness running process in the system. �is in-
formation is usually presented in the form of data, and the
statistical data has a certain period, such as weeks, months,
and years. On this basis, users can not only save it as a picture
but also freely share it on any social media platform.

Although a considerable number of enterprises and
researchers have achieved certain experimental results in the
data collection and modeling of �tness running, there are
still some shortcomings. When it comes to very large model
space, the �tness running data modeling algorithm proposed
in this study plays an important role, which can search and
obtain �tness running models with better performance in
this model space. Digital information technology has en-
tered people’s lives unknowingly. �ere are countless
products developed through this technology, but there are
very few researches on the application of this technology in
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fitness running. (erefore, this study will integrate digital
information technology into the construction of a fitness
running data model, which is also one of the innovations of
this study.

2. Related Work

(ere are a series of studies on digital information tech-
nology and data collection, and some scholars have made
corresponding analyses.

Waldfogel pointed out that digitization was disrupting
many copyrighted media industries, including books, music,
radio, television, and film. Once the information was in
digital form, it could be copied and distributed at almost zero
marginal cost. (is change fostered piracy in some indus-
tries, which in turn made it difficult for commercial sellers to
continue bringing products to market in the traditional way
that generated the same level of revenue. In general, digi-
talization increased the number of new products created
available to consumers. Furthermore, due to the unpre-
dictability of product quality, the growth of new products
has led to a substantial increase in the quality of the best
products [1].

Kang et al. studied four local rules related to the lower
bound, upper bound, Khalimsky, and Marcus Wyse (re-
spectively, referred to as L-, U-, K-, and M-) topology. (ey
were used to digitize L-, U-, K-, and M-subspaces of Eu-
clidean Nd spaces into digital topological spaces. While L-,
U-, and K-digitizations had been shown to preserve the
connectivity of objects, M-digitization had certain limitations
in preserving connectivity (CP- for short). (is method can
be used to study applied topology and computer science [2].

Royakkers et al. discussed the social and ethical issues
brought by digitization based on six mainstream technol-
ogies: IoT, robotics, biometrics, persuasive technology,
virtual and augmented reality, and digital platforms. Roy-
akkers et al. also highlighted many developments in a digital
society. (ese developments appeared to be at odds with six
recurring themes revealed by analysis of mainstream techno-
scientific literature: privacy, autonomy, security, human
dignity, justice, and the balance of power. (is study showed
that the new wave of digitalization was putting pressure on
these public values [3].

Kulhav and Lepsik presented a method for 3D scanning
and subsequent data reconstruction that focused on the
digitization of highly structured composite parts in the
creation of fully functional CAD and FEM models. (e
digitized parts are structured carbon composites replicated
from steel templates. (e purpose of this study is to evaluate
appropriate methods for creating geometry and to com-
pensate for inaccuracies in numerical simulation, especially
the meshing and convergence of the solution model. As has
been found very surprisingly, some local small-step changes
in geometry may be easier to solve than complex and highly
approximated regions [4].

Chen et al. presented a laser-based noncontact stylus for
fiducial registration and digitization in surgical navigation.
Adding a laser pointer with the space measuring device and
using the laser beam as a means of locating the fiducials in

three-dimensional space, Chen et al. developed a method for
aligning the orientation of a laser beam relative to the
tracking target to which it was attached. Digitization of fi-
ducials was described as a line intersection problem, while
registration was described as a point-to-line registration
problem. It was found that contact-based rigid registration
outperformed noncontact registration in terms of TRE
under near-ideal conditions [5].

Maiti and Kayal discussed the impact of digitization on
India, finding that India’s economic growth rate had risen
significantly, mainly due to digitization, which automated
products and processes to improve quality and yield. Dig-
itization improved MSME performance and provided
MSMEs with additional financing options. (is helped re-
duce financial barriers and increased access to alternative
financing, leading to significant improvements in MSMEs’
operating performance, profitability, and productivity. (is
study found that digitalization had a large impact on the
inclusive growth of India’s overall economy and trade [6].

Kang studied how the government managed its skilled
immigration in the information age and investigated the
rationale, technology, and imagery of the government’s use
of the Internet. For this research, Kang used interviews,
participant observations, and literary analysis to explore
London’s professionals and their links to the government.
(e findings suggested that these skilled migrants were
governed primarily by two patterns of Internet models.
Digitized diaspora associations played a key role in medi-
ating government influence on the diaspora [7].

3. Digital Information Technology and Fitness
Running Data Collection and Modeling

3.1. Digital Information Technology

3.1.1. Digitization Introduction. (e current era is the in-
formation age, and the digitization of information is in-
creasingly valued by researchers. As early as the 1940s,
Shannon proved the sampling theorem, that under certain
conditions, a discrete sequence can completely represent a
continuous function. In essence, the sampling theorem lays
an important foundation for digital technology. Digitization
is the product of the continuous development of information
technology and another technological revolution in the new
era [8]. It refers to the technology that uses CAD/CAM as the
main tool to carry out a series of operations through network
technology and software and hardware facilities. CAD
stands for computer-aided design and CAM stands for
computer-aided manufacturing [9]. (e process of enter-
prise transformation based on digital applications is shown
in Figure 1.

In the basic process of digitization, the first step is to
convert a large amount of very complex and ever-changing
information into numbers or data, which can usually be
measured by some tool or method. (en, it uses these
numbers or data to build a corresponding and reasonable
digital model. In this model, it is a series of binary codes that
have been changed. Finally, these codes are put into the
computer for centralized and unified processing [10].
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3.1.2. Information Technology. With the rapid development
of big data technology, the update speed of information is also
gradually increasing [11]. Digital information technology is
an emerging technology in modern society, which mainly
refers to the information to be transmitted into the computer
and stored by electronic means. Informatization and digiti-
zation have different meanings. (e former mainly refers to
the automatic processing of information, while the latter is the
important basis and manifestation of the former. (is
technology has a very critical use value and has been widely
used in many fields [12]. It has two main characteristics,
namely, automation and digitization, and automation is more
important than digitization. Automation refers to the process
of automatic detection, information processing, analysis and
judgment, manipulation and control of machinery, equip-
ment, systems, or processes to achieve expected goals
according to human requirements without the direct par-
ticipation of people or fewer people. Figure 2 shows the
application of information technology and digital security.

3.2. Fitness Running and Data Collection

3.2.1. Characteristics and Development of Fitness Running.
With the rapid development of urbanization, the urban
activity space is constantly being compressed, and the
outdoor exercise environment is deteriorating day by day.
(erefore, fitness running on a treadmill has become a
mainstream fitness method. Fitness running is a sport that
can improve a person’s willpower, endurance, and physical
fitness. It is an aerobic exercise. Studies have shown that it
can effectively improve the function of the human respi-
ratory system, and as long as the exercisers can persist for a
long time, they will definitely be able to achieve the purpose
of physical fitness [13].

Today, adherents of this project are evenly distributed all
over the world, and there are many factors that affect the
human body, such as age characteristics and exercise in-
tensity. In general, the measure of exercise intensity is
mainly heart rate. (e biggest feature of fitness running is

that it needs to consume a lot of oxygen, and it needs to be
carried out rhythmically while maintaining uninterrupted. It
can be summed up in three words, namely, “long, slow, and
far.” Its specific operation skills are as follows: the pace
should be brisk and elastic, the forefoot should be soft on the
ground, and the stride should be small [14]. Figure 3 shows
the approximate pattern of fitness running.

Although its general exercise intensity is not very large,
once the exercise time increases, the energy consumption of
the body will increase, and the practice process will be
relatively boring, so it is necessary to optimize the effect of
fitness running. Table 1 shows the course duration structure
of fitness running according to the physiological charac-
teristics of people.

3.2.2. Data Collection of Fitness Running. In general, the
common method for data collection of fitness running
mainly includes three steps, namely, signal acquisition,
double-pass filtering, and signal output. (e main process is
shown in Figure 4.
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Figure 1: Enterprise transformation process based on digital application.
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Figure 2: Application of information technology and digital
security.
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First of all, the sensor that comes with the device
transmits the data signal to the three-dimensional coordi-
nate system and also includes the acceleration signal with a
certain gravitational component. (is coordinate system is
based and measured on the screen of the device and is
specifically expressed as follows: the center of the screen is
the origin of this coordinate system; the side parallel to the
width of the screen is the positive x-axis; the side parallel to
the length of the screen is the positive y-axis and; the side
perpendicular to the top of the screen is the positive z-axis
[15]. Next, the three-dimensional acceleration signal con-
taining the gravitational component can be transmitted to
the double-pass filter, so as to complete the screening of the
gravitational component. (en, the Kalman filter is used to
transform the form of acceleration into the form of velocity,
and finally the output result of the data signal is obtained
[16]. (e HLF shown in Figure 4 plays a very critical role,
and it can effectively enhance the accuracy of the data signal.
On the basis of the parametric model proposed by some
scholars, the algorithm proposed in this study can be used to
search and obtain the optimal solution of the fitness running
data model. (e definition formula of the final constructed
model is

y1(r) � −s1y1(r) + s2 y2(r) + i
2
(r) , (1)

y2(r) � −s3y2(r) +
s4y1(r)

1 + exp s5 − y1(r)( 
. (2)

Formula (1) describes the relationship between the heart
rate, exercise intensity, and running speed of fitness runners.
(is relationship has nonlinear characteristics. y1(r), y2(r),
and i(r), respectively, represent the increase in heart rate and
exercise intensity when a person increases from 0 to time r in
an extremely stable state, and the average acceleration at time
r. s1, s2, s3, s4, and s5 are the main five real-number pa-
rameters. (ese five parameters need to be determined
according to the specific situation, and generally do not take
negative numbers. According to these two formulas, we can
get the statistics of the heart rate and speed of fitness runners
in a specific period of time. (erefore, the algorithm is used
according to the criterion of minimizing the squared devi-
ation, which is based on the increase in heart rate, so as to
obtain the values of the last five parameters to be estimated
[17].

3.3. Fitness Running Data Collection Algorithm. In the era of
big data, in order to obtain information, it is first necessary
to collect information and process the data. Data processing
refers to processing the collected data by technical means
such as streamlining, noise reduction, and splicing, so as to
minimize the amount of data and improve the subsequent
work efficiency without affecting the accuracy of the data.
However, a large amount of data generated in real life and
online life is not directly presented in front of people. (ese
data are often disguised and encrypted on themselves to
prevent them from being used by those with intentions.

Figure 3: Fitness running.

Table 1: Class structure of fitness running teaching.

Class structure Teaching content Teaching time (min)
Start Teaching routine 2
Warm-up Warm up exercises 8
Fitness running practice Regular run + stride + distance run 20
Physical and mental relaxation + after-class summary Relaxation exercise + summary 10

Triaxial
acceleration sensor

Low and high
pass HLF

Kalman
filtering

Triaxial
acceleration signal

Triaxial acceleration signal 
after filtering gravity

Speed signal
transformation

Figure 4: Common approach to data acquisition in fitness running.
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(erefore, in order to make life more convenient and realize
intelligence and automation, it is necessary to collect a large
amount of data and then analyze the underlying logic behind
the data on this basis to obtain the most essential charac-
teristics of the data [18].

3.3.1. MMFA. (e full name of MMFA is a data acquisition
method based on multiple sensors and median filtering, that
is, multisensor and median filter for data acquisition in
fitness running. Next, the overall process of this method is
introduced. As the name suggests, this method mainly uses
sensors that can guide the direction. Next, the overall process
of this method will be introduced. As the name suggests, this
methodmainly uses sensors that can guide the direction.(e
sensors are used to obtain the signals of the state changes
displayed by the athlete’s equipment during the fitness
running process, and filter out the gravitational component
in the three-dimensional acceleration sensor signal of the
device by using the output signal. (e (direction) signal of
the 3D acceleration is then denoised and smoothed using the
median filter tool [19]. (e specific flow of the method is
shown in Figure 5. (e figure shows two methods, namely,
median filter and gravitational acceleration filtering, which
are the main difference between MMFA and HLF.

3.3.2. Median Filter. (e median filter is widely used in the
field of image processing, and it can be used for one-dimensional
signals.(e basic principle of themedian filter is that if a signal is
smoothly varying, the output value at a point can be replaced by
the statistical median of all values within a certain size neigh-
borhood of that point. In general, the median filter plays an
important role in the device. It is mainly used to reduce the
probability of accidental state changes of equipment and the
impulse noise of transmission signals, thereby providing a
comfortable exercise environment for exercisers. It should be
noted here that in the process of fitness running, the equipment
is mainly fixed on the waist of the athlete [20].

by(r) � Med Θwnd( , (3)

Θwnd � by(r)|(r − n)≤ r≤ r + n, k � 2n + 1, n ∈M . (4)

(ese two formulas reflect the value of the acceleration of
the transmission signal by(r) at time r after passing through
the median filter. In formula (4), k and Θwnd, respectively,
define the size of the median filter window and the set of
acceleration signal samples in the window. Med means to
take the middle value of the set of samples, which is spe-
cifically expressed as arranging the acceleration signal
samples in the set. (e arrangement order is from small to
large, and then the middle value is taken after the ar-
rangement, that is, the signal value of the n+ 1th sample.

3.3.3. Gravitational Acceleration Filtering Combined with
Direction Signal. A three-dimensional coordinate system is
mentioned above, the signal value output by the three-di-
mensional acceleration sensor of a device is based on this three-
dimensional coordinate system, and it also includes the gravity

component value. In the process of fitness running, the state
change of the equipment will cause a small deflection of the
coordinate system, which in turn also changes the influence of
gravity on the output signal of the three-dimensional acceler-
ation sensor [21]. (e direction sensor that comes with the
device uses the relative position of the device coordinate system
and the inertial coordinate system to output the signal when the
state of the device coordinate system changes [22]. Figure 6
shows a schematic diagram of the coordinate system used to
describe the motion state of the device.

(e latter two are the device coordinate system and the
inertial coordinate system, respectively. (e center points of
the two coordinate systems are completely coincident.
Among them, the pitch angle coordinate axis in the inertial
coordinate system is positively tangent to the ground, and
the direction is due west; the azimuth side navigation angle
coordinate axis is perpendicular to the ground, and the
direction is also due west; the roll angle coordinate axis is
also tangent to the ground, and the direction is due north. In
a simple 3D system, Euler angles are generally used to
represent the orientation of rotation, which are divided into
three types: pitch, azimuth, and roll [23].

As can be seen from the figure, the directions of the first
coordinate system and the third coordinate system are
parallel. (e first coordinate system is called the world
coordinate system and it is absolute. It mainly describes the
position information of each point on the earth according to
the two parameters of latitude and longitude and absolute
elevation (that is, the distance from a point along the di-
rection of the plumb line to the absolute horizontal plane). It
is generally regarded as a constant on the azimuth coor-
dinate axis, in order to reflect the influence of the gravita-
tional acceleration G on the acceleration signal in the device
coordinate system [24].

According to the principle of space geometry, it can be
known that the state change of the device will cause the
coordinate system to change. (erefore, the state changes of
the side angle, pitch angle, and roll angle in the equipment
coordinate system can be described by the inertial coordi-
nate system. (e matrix formula of this change is

N(ϕ(r)) �

sin(ϕ(r)) cos(ϕ(r)) 0

−cos(ϕ(r)) sin(ϕ(r)) 0

0 0 1

⎡⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

⎤⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦,

N(θ(r)) �

1 0 0

0 cos(θ(r)) sin(θ(r))

0 −sin(θ(r)) cos(θ(r))

⎡⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

⎤⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦,

N(c(r)) �

cos(c(r)) 0 −sin(c(r))

0 1 0

sin(c(r)) 0 cos(c(r))

⎡⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

⎤⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦.

(5)

(ese three formulas mainly illustrate the following: the
direction sensor that comes with the device connects the two
tools, the acceleration sensor and the geomagnetic sensor, so
as to transmit the direction signals ϕ(r), θ(r), and c(r) to the
outside world. According to the direction angle signal, the
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gravitational acceleration G in the inertial coordinate system
can be transmitted to the device coordinate system through a
series of operations.(us, the component signal fx(r) of the
gravitational acceleration G on the x-axis, the component
signal fy(r) on the y-axis, and the component signal fz(r)

on the z-axis can be obtained, so the coordinate transfor-
mation formula can be obtained:

fx(r)

fy(r)

fz(r)

⎡⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎢⎣

⎤⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎥⎦ � N(ϕ(r)) · N(θ(r)) · N(c(r)). (6)

Finally, the signal output from the three-dimensional
acceleration sensor is filtered out and transformed, and a
new gravity component is obtained, thereby the data value of
the acceleration signal of the athlete can be calculated.

4. Comparison of Fitness Running Data Sets

(is study aims to verify the effectiveness of the fitness
running data collection and evolutionary modeling algo-
rithms proposed in this study. Next, we will first give a brief
introduction to the data set of this experiment, and then
explain the problems and measurement parameters that
need to be verified, and then use the statistical methods we
apply to achieve the final results. It should be noted here that
a dataset is a collection of data, usually in tabular form,
where each column represents a specific variable, and each
row corresponds to a question of a member of the dataset.
People use a common fitness running guidance system on
the market, referred to as i Fitness, which is mainly based on

Android smartphones and heart rate belts. During the
athlete’s fitness run, the data acquisition module of i Fitness
will store a series of data on the cloud server every minute.
(is cloud storage runs in real-time. (ese data mainly
include three-dimensional acceleration data collected from
smartphones, data from orientation sensors, and heart rate
data collected from heart rate belts.

Next, in order to verify the algorithm of this study, we
selected ten volunteers from the college student population and
asked them to perform fitness running. (e specific conditions
of these ten volunteers are shown in Table 2. To protect personal
privacy, we use P1∼P10 to replace their real names, with five
males and five females. Each volunteer wears the heart rate belt
provided by the experiment and is equipped with an Android
phone installedwith the iFitness system.During the experiment,
people chose a professional treadmill to obtain various data from
the volunteers during the fitness running. After training them in
a series of equipment use, let them start the experiment, which
lasts for 30minutes, and the whole experiment is carried out in a
sports experiment center for sports. After the 30-minute ex-
periment, the three-dimensional acceleration, orientation, and
heart rate data of the volunteers stored in the cloud were
extracted and compared with the specific data displayed on the
treadmill to form the corresponding data set of the ten
volunteers.

In the process of fitness running, the average absolute
error of each volunteer’s running speed of OΔu is used as a
measure of data accuracy. Its definition formula is

OΔu �
1

M


M

i�1
Ui

∧
− Ui




. (7)

x’

z’

y’

x

y
z

Roll

Pitch

Azimuth

Figure 6: (ree different 3-dimensional coordinate systems.
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Figure 5: Acquisition process in the MMFA approach using multisensors in the median filter.
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Here, M is the number of cycles observed in the exper-
iment, Ui refers to the actual speed of the volunteer in the ith

minute displayed on the treadmill, and Ui

∧
refers to the speed

value of the i-th minute calculated by the MMFA algorithm
proposed in this study for the i-th row of data. (is formula
shows that the smaller OΔu is, the better the experimental
effect of the algorithm proposed in this study is.

In order to ensure the fairness of this experiment, the
speed and heart rate data displayed on the treadmill are used
as the data basis for constructing the exercise model of
fitness running. Based on the data set obtained above, we can
run the algorithm on the cloud server to construct a vol-
unteer fitness running exercise model. In this way, when the
i-th minute velocity value of an object is known, people can
use the model to estimate the object’s heart rate value. In the
process of fitness running, the average absolute error of each
volunteer’s heart rate UΔg is used as a measure of the ac-
curacy of the model. Its definition formula is

UΔg �
1

M


M

i�1
Gi

∧
− Gi




. (8)

From the formula, people can see that the smaller UΔg is,
the better the model based on this algorithm is. In the
formula, M is the period of experimental observation,Gi

refers to the heart rate value measured at the ith minute, Gi

∧

refers to the heart rate value in the ith minute estimated
according to the constructed model.

Based on the above formula, and according to the optimality
condition, the above data are normalized and we can obtain:

U(g) �
1
2



M

i�1
uigi − 

M

i�1
gi,



M

i�1
uigi � 0, 0≤gi ≤U, i � 1, . . . , M,

gi �
gi

 gi

.

(9)

Assuming that there is a certain classification set that can
make the two sample data sets be correctly classified, this
problem is solved by searching for the set that maximizes.
(e expression of the classification set is

q
R
y + a � 0 (10)

In the previous formula, qR refers to the weight vector
and a refers to the deviation of the measured value from the
actual value.

To find the optimal classification set, it is necessary to
satisfy the condition that the modulus of the normal vector q
of the classification set is the smallest, so the problem be-
comes the search space of the optimal model:

Ui q
R
yi + a ≥ 1, i � 1, . . . , M. (11)

For the optimal solution of the above formula, the op-
timization method can be used to convert the above problem
into a dual problem, and the factor matching the single
sample data can be substituted into the above formula, we
can obtain

K(q, a, b) �
1
2
‖q‖

2
− 

M

i�1
ui q

R
yi + a  − 1  (12)

To find the minimum value of q and a, we need to
differentiate them once, so that their result is 0, so we can
obtain



n

i�1
biui � 0, q � 

n

i�1
bixiui. (13)

In this case, the problem of solving the optimal model
search space is transformed into a quadratic programming
problem of solving the dual, namely,

Q(b)min �
1
2



M

i�1
bixiu

R
i − 

M

i�1
bi,

s.t. 
M

i�1
xibi � 0, bi ≥ 0, i � 1, ..., M,

min
1
2
q

R
+ 

M

i�1
bixi ≥ 1.

(14)

People introduce the concept of mean absolute error to
reflect the size of the error between the actual situation and
the prediction. It refers to the average degree of the absolute
value of the deviation of all individual observations from the
arithmetic mean. In the process of fitness running, the data
of the index value of the average absolute error of the speed
of ten volunteers are shown in Figure 7.(e figures show the
calculation results of the two algorithms, MMFA and HLF,
respectively. From this figure, we can intuitively see that the
effect of theMMFA algorithm is obviously better than that of
HLF. (e difference between the two mean absolute errors
reached a maximum of 0.57. (is conclusion shows that
MMFA takes into account the interference of noise on the
signal, but the HLF algorithm ignores this, so MMFA has
obvious advantages.

Select a certain number of normal samples from the data
set and verify them according to different ratios, namely, 1 :1,

Table 2: List of basic subject information.

Subjects Gender Age Height/cm Weight/kg
P1 Female 23 162 49
P2 Female 22 165 55
P3 Female 24 158 52
P4 Female 22 160 53
P5 Female 23 162 49
P6 Male 24 175 58
P7 Male 22 173 60
P8 Male 24 165 50
P9 Male 23 172 60
P10 Male 22 173 56
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3 :1, 5 :1 and 10 :1. In this way, the effectiveness of the al-
gorithm proposed in this study is detected, and the average
value of the obtained results is calculated as the final eval-
uation sample, so as to avoid the interference of accidental
factors to the algorithm. In addition, we introduced the
concepts of F-value and G-value in our experiments, which
are used to measure the classification effect of the sample and
evaluate the overall classification effect of the dataset, re-
spectively. (e test results are shown in Figure 8. From the
figures, we can see that after the optimization of the MMFA
algorithm, the effect is very obvious, and the F value is up to
0.76.(erefore, it can be concluded that theMMFA algorithm
has great practical significance.

Given the randomness of the MMFA algorithm, we
added another 20 experiments to each dataset. However, for
the HLF algorithm with strong deterministic characteristics,
only one experiment is added, and the experimental results
are shown in Figure 9. From the figures, we can see the
situation of the mean absolute error of the volunteers’ heart
rate, including the mean, best, worst, and median of the
statistical data. According to this figure, we can conclude
that except for the worst value of volunteer P1, in other cases,
the effect of the MMFA algorithm is better than that of the
HLF algorithm, and the average difference is at most 2.5.

Based on the figures, people can obtain the rank sum
value of the two algorithms, that is, compare the two
samples, and the results are shown in Table 3. From the table,
we can see that the assumed value of all volunteers is less
than 0.05, and the value of the effect size is 1.(is shows that
the effect of the MMFA algorithm is much better than that of
the HLF algorithm, and it also reflects that the model search
space of the MMFA algorithm is larger and more accurate
than the HLF algorithm.

Under the model constructed in this study, these two
algorithms are used to expand the experimental objects, and
then the data collection time is counted, and the results are
shown in Table 4. According to the table, we can see that

when there are not many subjects, there is little difference
between the two, but when the subjects are gradually in-
creased, the performance of the MMFA algorithm is sig-
nificantly better, and the efficiency is increased by 88%.

Finally, people use the MMFA algorithm to randomly
select some students and divide them into an experimental
group and a control group to verify the effectiveness of the
algorithm. (e experimental results are shown in Figure 10.
Because of the differences in the physical characteristics of
male and female physical fitness, we use two general running
events of 1000 meters for boys and 800 meters for girls.

As can be seen from the graph, before the start of the
experiment, the experimental group performed about the
same as the control group. After the training of the model
and exercise program constructed by the MMFA algorithm,
the performance of the experimental group significantly
surpassed that of the control group, with a great improve-
ment, and the maximum performance improvement
reached 11.1 s. (erefore, this shows that the algorithm has a
good effect on the modeling of fitness running.

(rough the above series of experiments, we can know
that by capturing the frequency of data, people can clearly
know the basic characteristics and fluctuations of the data.
(e acquisition based on this data can restore the waveform
of the data to the greatest extent and ensure the integrity of
the data. (emethods of data collection can be continuously
evolved and upgraded, and finally, a method that keeps pace
with the times is obtained. As the environment changes and
data objects change, the way of data collection also needs to
be upgraded to maintain its unique ability to perceive data.

5. Discussion

(rough the analysis of fitness running data collection,
relying on digital information technology, this study ana-
lyzes the method of fitness running data collection, namely,
the MMFA algorithm, according to the needs of different
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Figure 7: Scatter plot using the quality indicator applied to MMFA and HLF.
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Figure 9: Basic summary statistics for the quality indicator.

Table 3: O-value and effect size of the quality indicator.

Statistic P1 P2 P3&P5 P4 P6 P7&P8 P9 P10
O-value 0.0000602 0.0000611 0.0000629 0.0000632 0.0000621 0.0000624 0.0000634 0.0000615
Effect size 1 1 1 1 1 1 1 1
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Figure 8: Test results under different sample proportions.
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groups of people, and optimizes the existing problems ac-
cordingly. (is study analyzes the shortcomings of tradi-
tional data collection methods and builds a fitness running
data evolution model, which points out the direction for
subsequent research. At the same time, the concept intro-
duction and experiments are used to optimize the param-
eters, which effectively ensures the overall detection
performance of the algorithm in unbalanced samples. (is
not only solves the problem that performance is obviously
affected by parameters but also ensures the operating effi-
ciency of the model. (e results show that the exercise
program generated by the fitness running data model
designed in this study has a good effect, which can keep the
heart rate of the athlete in a safe and stable fluctuation during
exercise. And most importantly, the exercise regimen can
approximate the maximum intensity of aerobic exercise.

6. Conclusions

(is research creatively proposes a fitness running data
collection algorithm based on digital information technology.
From the experimental results of the study, we can see that it is
feasible to build a digital fitness running data model, which
meets the needs of the public for sports and fitness. Moreover,
the scheme generated by the model has certain scientificity,
safety and efficiency, so the construction of the model can be
taken into consideration. However, in the specific experi-
mental process, there are some data with little deviation from
the actual situation, but this study does not carry out an in-

depth analysis on it. (erefore, in the future, the scope of the
experimental subjects can be expanded, and some targets of
different ages can be added, so that more effective data can be
collected. In order to test the stability of the modeling method
in this study, it can provide a certain reference and effective
support for customizing the personalized fitness running
exercise planning and designing a more complete fitness
running training process monitoring system.
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[4] P. Kulhavý and P. Lepsik, “Digitization of structured com-
posite plates with regard to their numerical simulations,”
Manufacturing Technology, vol. 17, no. 2, pp. 198–203, 2017.

[5] E. C. S. Chen, B. Ma, and T. M. Peters, “Contact-less stylus for
surgical navigation: registration without digitization,” Inter-
national Journal of Computer Assisted Radiology and Surgery,
vol. 12, no. 7, pp. 1231–1241, 2017.

[6] M. Maiti and P. Kayal, “Digitization: its impact on economic
development & trade,” Asian Economic and Financial Review,
vol. 7, no. 6, pp. 541–549, 2017.

[7] T. Kang, “(e digitization of diaspora engagement: managing
extraterritorial talent using the internet,” Global Networks,
vol. 17, no. 4, pp. 537–553, 2017.
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