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Abstract: The distracted driving state of the car driver has caused serious harm to traffic safety and the personal safety of the driver.
The most frequent and common distraction is the distracted driving behavior of the driver on the phone. In order to accurately identify
the car driver's phone call is distracting driving behavior. A driver's phone call behavior recognition method based on the joint point
information of the driver's body was proposed in this manuscript. After using the OpenPose network structure to extract the joint
points of the human body, the driver’s angle of the driver's upper and lower arms and the normalized distance between the joint points
are calculated and compared to relatively accurate identification of car drivers' phone calls and distracted driving behaviors The
experimental results show that the method proposed in this paper has an accuracy rate of 97.23% for the distracted driving state of the

car driver's phone call.

Keywords: computer vision; deep learning; OpenPose; phone call recognition; biomechanical distraction

1.Introduction

With the rapid development of the social economy and the
improvement of people's living standards, the number of
motor vehicles in our country has increased year by year, and
the traffic demand has increased rapidly. At the same time,
traffic has brought traffic accidents and traffic casualties to
people. According to the "China Statistical Yearbook", in
2020, a total of 244,674 traffic accidents occurred nationwide,
resulting in 61,703 deaths, 250,723 injuries, and direct
property losses of 1,313.61 million yuan.

Behind such a large number of traffic accidents, the most
common reason is the driver's distracted driving. A driver's
use of a mobile phone while driving a car is 4 times more
likely to occur in a car accident. According to statistics, in
2019, there were a total of 33,244 traffic accidents in the
United States, of which 2,895 were caused by distracted
driving, and 424,000 people were injured. Therefore, how
effectively and quickly identify the car driver using a mobile
phone to make a phone call is of great significance for
effectively and quickly identifying distracted driving of the
car driver.

At present, the methods for the detection of car drivers' calling
behavior are mainly divided into two categories: one is the
detection method based on the mobile phone signal, and the
other is the detection method based on machine vision.
Ascarizll proposed a method to detect driver use of mobile
phones through two antennae located inside the vehicle. And
Jie Yang? also through the signal to do that. Yusuff!
develops an algorithm to detect driver use of mobile phones.
Vamsill detected driver use of mobile phones through
distinguishing the position of the camera of driver’s phone.
Keshav[®! presented a vision based method to detect driver use
of mobile phones. XuBeileil® proposed a machine-learning-
based method for detecting driver cell phone usage. Rafaell’)
proposed a vision system to recognize the use of phone.
Hoang Ngan!® presented an advanced deep learning based
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approach to automatically determine whether a driver is using
a cell-phone while ChaoYanl®! presented a novel system
which learn and predict pre-defined drivers postures.
Shantanu VI detected driver use of mobile phones through
ECG signal processing aspect. Bensul™l proposed a novel
automated technique towards driver's phone usage violation
detection using deep learning algorithms. Youssral!d
proposed an integrated system to automatically detect, track,
and report distracted drivers. Xiong('®l proposed a driver's cell
phone usage detection algorithm based on deep learning.
Kubilay™ detected mobile phone usage based on YOLOV5
network. Liul™®l proposed a detection algorithm based on
extreme gradient boosting (XGBoost) to recognize the use of
phone. Benjamin[*él proposes a method to extend such
systems by driver posture classification to detect driver cell
phone usage.

The detection method based on the mobile phone signal is to
determine whether the driver is on the phone by detecting the
mobile phone signal. This method has a high false positive
rate. The use of mobile phones by people other than the driver
in the driving vehicle cannot be distinguished from the use of
mobile phones by the driver, and the mobile phone of the car
driver is being used but does not affect the normal driving of
the car driver. Circumstances have had too much influence on
accurately identifying the use of cell phones by car drivers.
The second type of method, the detection method based on
machine vision, is to monitor the behavior of answering the
phone in real-time through visual images. The method is
based on the algorithm of a convolutional neural network to
detect and recognize the behavior of car drivers on the phone
in the face candidate area. This method also has the
disadvantage of low robustness.

Based on the shortcomings of the above two methods, this
paper proposes a method of calling behavior detection based
on the joint points of the car driver's body. In this paper, the
body joint points of the car driver are extracted first, and
based on the joint points, the car driver's phone call behavior
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is detected and recognized by the unique behavioral
characteristics of the car driver's phone call behavior.

2.Method

2.1Network Architecture

OpenPosel™™ is based on a convolutional neural network,
improves it, and then realizes the network model of real-time
multi-person human joint point detection in a supervised
learning environment. OpenPose is widely used. The main
architecture of its original network is shown in Figure 1. The
input of the network model is an image, and the feature map is
obtained through the feature extraction of the OpenPose
backbone network VGG19[8], As the input of the next stage,
the network model can be divided into two branches. The
upper branch S of the network is used to predict the driver of
the car. Part Confidence Map (PCM) of the joint points of the
human body, each Confidence Map is a grayscale image, and
the position coordinate of the maximum value is the highest
probability corresponding to a joint point of the human body;
the lower branch L of the network Part Affinity Field (PAF) is
used to predict the joint points of the car driver. This branch is
a 2D vector field for predicting Part Affinity, which represents
the degree of association between two joint points, that is, the
car driver. Position information and orientation information
between two joint points.

s(1) s s
, Feature -
[Inpu(lmage]—{ VGG19 ]—{ - h ) P
‘p [XeY @ XY

Stagel stage2 stage6

Figure 1. Main Network structure of OpenPose

The upper and lower branch structure of the OpenPose
network structure is shown in Figure 2. The network uses a
multi-stage network to extract the key information of the
driver's human body joints. As shown in the figure, the first
stage uses a 3x3 convolution kernel, but after the second
stage, a 7x7 convolution kernel that can obtain a large
receptive field is adopted, which reduces the computation
while retaining the receptive field. The amount of operation
calculation has been reduced from 97 to 51. And at the end of
each stage, the predicted values from the sub-networks of the
upper and lower branches and the initial feature map are
connected as the input of the next stage, which can better
integrate the deep feature information.

Stagel staget,(t=2)

branchl branchl

branch2 branch2

Figure 2. Internal structure of the prediction network

The human body joint point acquisition part of this paper
directly uses the model trained by OpenPose. The joint point
data model adopts the COCO data set format. As shown in
Figure 3, the human body joint points are: 0 nose, 1 neck, 2
left-shoulder, 3 Left-elbow, 4 Left-wrist, 5 Right-shoulder, 6
Right-elbow, 7 Right-wrist, 8 Left-hip, 9 Left-knee, 10 Left-
ankle, 11 Right-hip, 12 Right-knee, 13 Right-ankle, 14 Left-
eye, 15 Right-eye, 16 left-ear, 17 right-ear.

WWWw.ijsea.com

Figure 3. Human joint points in the COCO dataset
2.2 Proposed Model

In the previous section, the position information of the
car driver's body nodes is extracted and saved through the
OpenPose network. A method for identifying the car driver's
phone calls based on body joints was proposed. Since most
people are right-handed, this article only considers right-
handed car drivers. A general conclusion can be drawn from
observation: when a car driver is holding a mobile phone to
make a call, he needs to hold the mobile phone with his right
hand close to the right ear, so the angle between the right arm
will become smaller, and the distance between the joint point
of the right wrist and the joint point of the right shoulder will
be reduced. will become smaller, and this article uses these
two data to determine whether the driver is using his right
hand to hold a mobile phone to make a call. The position
coordinates of each body node of the driver are shown in
formula (1):

¢ =[c, c}1,(i € (0.17)) (1)

The formula for calculating the relative distance between each
two body nodes is shown in formula (3):

i \/(cx‘ —c‘x)2+(cyj —c‘y)2

ij — h

)

Among them, dij represents the normalized relative distance

between the joint point i and the joint point j, and h

represents the relative distance between the left ear and the
left eye.

The formula for calculating the included angle ¢, of the right

elbow is shown in formula (3):

(¢ - -+ Ny —¢)  (3)
e el (e )" + (e~ ) +(e) )’

a, =arccos

3.Experiment

To verify the effectiveness of the method in this paper,
experiments were carried out on a computer with Intel(R)
Core(TM) i7-10870H CPU, 16GiB RAM, and CUDA11.1.
The "distracted-driver-detection" dataset of the KAGGLE
State Farm Distracted Driving Challenge is part of the right-
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handed mobile phone calling dataset, which uses part of the
right-handed mobile phone calling dataset in the KAGGLE
State Farm Distracted Driving Challenge dataset to train the
model. Parts are shown in Figure 4. The test set consists of
500 images randomly selected from the videos captured by
the driver in the real vehicle experiments.

Figure 4. Part of the driver's body nodes in the training
dataset

Model detection performance is evaluated based on Precision
(P), Recall (R), mean Average Precision (mAP), and FPS.
FPS is used to measure the detection efficiency, which
represents the number of images that the model can process
per second. The mAP value is defined as the mean value of
the average precision (Average Precision, AP) of each class,
and the AP value corresponds to the area under a certain type
of P-R curve. The calculation formulas are shown as follows.

Precision = L 4)
TP+ FP

4.Conclusion

In this paper, a body node-based identification method for a
driver's phone-calling driving behavior is proposed. At this
stage, most of the recognition methods for the driver's calling
and driving behavior use the image recognition method, and
the accuracy gap between different data sets is too large. In
this paper, the OpenPose network is used to extract the body
joint points of the car driver. Based on the body joint points,
the angle between the driver's forearm and the forearm and the
relative distance between the joint points are calculated, and
the distracted driving behavior of the driver's phone call is
finally determined. After verification, the method proposed in
this paper has an accuracy rate of 97.23% for the car driver's
answering the phone.
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Abstract: This article uses the asymptotic homogenization method to investigate the mechanical characteristics of single-
walled carbon nanotubes. The asymptotic homogenization method has been used to derive the equations for the homogenized
elastic properties matrix. Then, MATLAB is used to model nanotubes and implement the finite element simulation. Two types
of chiralities, including armchair and zigzag, are taken into account in this regard. Young's modulus and shear modulus have
been estimated for both armchair and zigzag nanotubes in accordance with the relationships between the derived coefficients
and molecular mechanical characteristics. Investigations have been done into how diameter and orientation affect the
mechanical characteristics of carbon nanotubes. The research's findings are corroborated and generally consistent with those
found in other articles.

Keywords: Carbon nanotubes, Asymptotic homogenization, Periodic systems, Homogenized elastic property matrix, Young's

modulus, Shear modulus.

1. INTRODUCTION

Today, with the progress of science, there are need to
produce smaller parts in various industries such as the
military, aviation, electronics, etc. Assembling these
requires in order to the production of advanced materials
with higher efficiency, leading to the increasing progress
of research in the field of nanotechnology. Carbon
nanotubes have a special importance in the field of
nanotechnology due to their unique properties that they
have, which led various scientists and researchers to try to
accurately predict their properties. Kroto et al [1]
investigated the mechanism of the carbon molecular chain
and introduced fluorine by laser irradiation on the surface
of graphite. During this approach, a significant group of
60 carbon atoms with 5 and 6-sided arrangements are
formed in the form of a closed shelf that is arranged in the
form of a soccer ball. A few years after the discovery of
fullerenes, carbon nanotubes were accidentally discovered
in 1991 by Sumio lijima [2] while studying carbon
electrodes during electronic discharge.

Carbon nanotubes have remarkable mechanical, thermal,
and electrical properties due to their symmetrical
structure. They are mechanically classified in the hard
materials classes. In equal weight with the hard steel, they
are expected to show resistance more than about one
hundred times. In terms of thermal properties, nanotubes
are stable up to 2800 degrees Celsius in a vacuum and up
to 750 degrees Celsius in air. Moreover, they have two
times higher thermal conductivity than pure diamonds.
Also, in comparison with copper, carbon nanotubes have
100 times more electrical load-carrying capacity [3]. In
addition, carbon nanotubes can behave as conductive or
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semi-conductive, which is due to the arrangement of
carbon atoms [4]. Due to the unique mechanical properties
of carbon nanotubes, extensive studies and research have
been conducted in this field, and these studies can be
divided into two experimental and theoretical parts.

Krishman et al [5] experimentally tested 27 single-walled
nanotubes in the diameter range of 1-1.5 nm using thermal
vibration analysis and obtained Young's modulus of 0.9 to
1.7 TPa. By using an atomic force microscope, Tumbler et
al. [6] obtained Young's modulus of about 1.2 TPa.
Salvetat et al. [7] also found a value of 0.8 to 1.2 TPa for
Young's modulus of carbon nanotubes utilizing an atomic
force microscope. During theoretical research, Hernandez
et al. [8] using the non-orthogonal tight junction
formulation and considering the wall thickness as 0.34 nm,
obtained Young's modulus of approximately 1.22 to 1.24
TPa for single-walled nanotubes.

Arroy et al. [9] approximated Young's modulus 0.686 TPa
by using large atomic deformations based on the Tersoff-
Brenner potential function. Li and Chou [10] modeled the
deformation of carbon nanotubes using structural
mechanics approximation and stiffness matrix method and
obtained Young's modulus equal to 0.89 -1.3 TPa and
shear modulus equal to 0.27-0.49 TPa. Also, using the
aforementioned method, they illustrated that the
mechanical behavior of armchair and zigzag nanotubes is
dependent on the diameter and orientation of the nanotube.
Jin and Yuan [11] used the molecular dynamics method to
investigate the mechanical properties of carbon nanotubes.
By acquisition of numerical methods and using two
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approximations of energy and force, they obtained the
mechanical properties of nanotubes with a diameter range
of 0.407 to 1.357 nm. By using the energy method,
Young's modulus and the shear modulus were equal to
1.236 TPa and 0.49 TPa respectively. Simultaneously, by
using the force method, Young's modulus was obtained
equal to 1.35 TPa, and the shear modulus was calculated
0.45 TPa. Tserpes and Papanikos [12] by hiring the
structural mechanic’s method and using 3D finite
elements, modeled armchair, zigzag, and chiral nanotubes.
They investigated the effect of three factors nanotubes
consist of wall thickness, nanotube diameter, and
orientation on the mechanical properties of nanotubes.
Their investigations demonstrated that the mechanical
properties of nanotubes are highly sensitive to changes in
thickness, diameter, and orientation. For the wall
thickness of 0.34 nm, the gained results from their method
predicted Young's modulus of about 0.952 to 1.066 TPa
and the shear modulus of approximately 0.242 to 0.504
TPa.

Xiao et al. [13] investigated the mechanical properties of
nanotubes using the analytical molecular structure
mechanics approach and using the modified Morse
potential function. Their model was able to predict
Poisson's ratio, Young's modulus, and the stress-strain
relationship of nanotubes under tensile and shear loading.
They showed that Young's modulus of the nanotube is
sensitive to the change in diameter and orientation as well.
They achieved Young's modulus between 1 to 1.2 TPa,
and shear modulus between 0.4 to 0.46 TPa. They also
gained the Poisson's ratio between 0.2 and 0.35.
Kalamkarov et al. [14], with the homogenization method,
obtained Young's modulus and shear modulus equal to
1.717 TPa and 0.322 TPa respectively. Chandraseker and
Mukherjee [15] calculated the elastic modulus and stress-
strain curve of nanotubes using the ab initio
approximation and the atomic continuum approximation.
They hired the experimental interatomic potential,
Christoph-Brenner  in  the  atomic  continuum
approximation. The obtained results stated that the
mechanical properties of the nanotube do not depend on
the diameter and orientation, Young's modulus is between
0.47-0.69 TPa and the shear modulus is between 0.19-0.24
TPa. Rafiee et al. [16] predicted Young's modulus of
carbon nanotubes using the complete nonlinear finite
element model. They benefited the spring element to
approximate molecular interactions in the atomic structure
of nanotubes. Considering the nonlinear effects, they
found that Young's modulus of the nanotube is
independent of the orientation and diameter of the
nanotube, and they obtained Young's modulus of about
1.325 TPa for the single-walled nanotube.

2. THE MOLECULAR STRUCTURE
OF SWCNTS

A hexagonal lattice of graphene is rolled up into a round-
hollow tube to make single-walled carbon nanotubes,
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Figure (1). The geometrical structure of the arrangement
of atoms in carbon nanotubes is defined as chirality which
is characterized by the chiral vector Ch and the chiral
angle 6. The orientation vector Ch can be defined as a
linear combination of unit basis vectors in the hexagonal
lattice as follows:

Ch = na, + ma, (D)

In Eqg. (1), a chiral angle denotes the direction of the chiral
vector 6:

6 = cos™! (@n+ m) (2)
2,/((n? + m? + nm)

The chiral angles are 30° and 0°, when n = m and n = 0,
are respectively substituted for armchair and zigzag
nanotubes. However, the radius of nanotubes at room
temperature can be calculated as follows:

R = lengthof Ch _ a\/(n* + m? + nm)

2r 21

3)

The equilibrium bond length of the atoms in the graphite
sheets is denoted by the expression a = ayv3 [5]

\ \
\ \
\ \

\ A
\ \
\ Armchair N
\ N
A A

Figure 1. Armichair and zigzag nanotubes developed
from graphene [19]

Chirality has a significant effect on the properties of
nanotubes, including electrical conductivity, mechanical
strength, and optical properties. Unlike graphite, which is
considered a semiconductor, nanotubes can behave as a
metal or a semi-metal according to the orientation vector
[20].

3. ASYMPTOTIC
HOMOGENIZATION METHOD

With recent technological advancements, the utilization of
composite materials in the industry has grown
significantly. Composite materials are materials with
distinct constituents whose qualities differ from the
constituents themselves. Solids and voids are included in
the classification of cellular bodies as a simple type of
composite. It is possible to think of a composite with
regular heterogeneity as having an alternating or periodic
structure. It should be highlighted that this heterogeneity's
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size should be extremely small in relation to the object's
dimensions. These composites might be referred to as
periodic microstructures based on modeling assumptions.
The study of boundary value problems, including a
significant amount of inhomogeneity, is highly
challenging even with the aid of contemporary, high-speed
computers. The natural solution to this issue is to
substitute the composite with an equivalent model, a
process known as homogenization [21]. The mechanical
properties of the corresponding homogenized model were
calculated using the theory of homogenization, which was
created in 1970 [22-24]. In order to acquire the properties
of the material on this scale, the first step in the
homogenization theory is to mathematically assume that
the material structure is periodic and solve the issues on
the unit cell. The boundary value problems for the entire
material come next in the second step.

4. PERIODICITY AND
ASYMPTOTIC EXPANSION

An inhomogeneous material has a regular periodic

structure if the functions defining the physical quantities
or geometry of the material obey the following property.

F(x+NY) = F(x) 4

X = [X1, X2, x3]" is the position vector of points and N is
a 3x3 matrix as follows:

=}
i

0
0 )
n

3

o o
o> o

In Eq. (4), Y = (Y1, Yz, Y3) is a constant vector that
determines the periodicity of the structure, and F can be a
scalar, a vector, or even a tensor function of the location
vector X. In a composite material with periodic repetition
of Y unit cells, the mechanical behavior is described by
the following relation:

cii = Ciu €y (6)

The Cijxi tensor is a periodic function of the spatial
coordinate X. Therefore, the following equation is
obtained:

Cia (X+NY) = Cy (x) (7)

Cij has a periodicity of Y. In the theory of
homogenization, it is assumed that period Y is small
compared to the dimensions of the problem. In general, we
will encounter two behaviors in a composite with a
periodic structure. The first one is at the macroscopic level
or the global level of X, which shows slow changes, and
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the other is at the microscopic level or the local level of y,
which describes fast fluctuations. The ratio of the actual
length of a single vector in microscopic coordinates to the
actual length of a vector in macroscopic coordinates is
defined by the parameter ¢ as follows:

Y = (g) ®

The functions that determine the behavior of composites
can be expressed as follows:

Q' (x) = Q"(xy) + eQ(xy) +

) 9
Q% (x,y) + ...

This method is called Double asymptotic expansion. This
extension means that the approximate function of X and Y
converges to the original function at infinity [21].

5. ELASTICITY IN
BODIES

CELLULAR

This section explains the homogenization approach for
cellular materials in the weak form state and extracts the
essential equations for a numerical solution using finite
elements. Guedes and Kikuchi were the first to employ
this technique [25].

When volume force f and traction vector t are applied to a
porous and pore-filled material with alternating
microstructures, the elastic problem is taken into account.

Figure 2. The problem of elasticity in a cellular body
[26].

Q is the range of R3 space with smooth boundaries T
including I'd (displacement boundaries) and T't (traction
boundaries).

The main cell of the Y cell body is shown in figure (3).
The domain Y is a rectangle of the space R3, which is
defined as follows and has a hole v.

Y =[0,Y;]*[0, Y,]*[0.Y;] (10)
The boundaries of v are defined by s as follows:

(ov=5) €3]
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It is assumed that it is smooth with sufficient size. In a
general case, the traction P can also exist next to the hole.
The solid part of the cell is defined by ¥ as follows:

Qg:{er|(y:§je¥} 12
£

The following relation is also defined:

Se _ UAIIceII S (13)

i=1 !

It is assumed that no hole 14 crosses the boundary T'.

Figure 3. Cell body unit [26]

The followings are stress-strain and strain-displacement
equations:

,J Eukle
1, 0u; au, (14)
=G )

with condition U°e v the virtual displacement
equation can also be defined as follows:

jE,,k,a“k PVigo- [ Fvdo+
OX; (15)

Jr tv.dl" + _[ PvdS  VYvev®

by using the asymptotic expansion, Eq. (15) is expressed
as follows:

1oug ov, 1|(ouy duy \ov, du, ov;
I ukl{ +E - t— +— +

ayl dy; ox, 0y, )Oy; Oy, GX
K%+%]%+[%+%]%}g(..)}do=
oX; 0y, )ox; (0X, 0oy, )oy,

,[oc FvdQ +J‘r tividF—i-J.S( BvidS Vvevoy (16)
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Herein, by setting equal powers of & and simplifying
equations, the following equations are finally obtained.
For further study, refer to reference [21].

Oy vy | QU () ¥ (%)
Io |y|..‘{ ik upq 8y }Y} 8X, 6Xj dQ =
.[Q |Y|'[ ijkl dej&g)E )dQ 17)

[ vk j fdvjv )dQ+jﬂtivi (x)I VveV,

to simplify the above equations, the following notations
are considered:

axkl
ukl(x |Y|'[( ikt upq 8y Y

)=, E,Jk, Iy dY (18)

b, (x) jfdv

IV
Therefore, equation (16) can be written as follows:

Milx) (X)dQ+
axj

)dQJrjr tv; (x)dI' VveV, (19)

Lz Ei;l' il (X) 8Vi—(X)dQ = _[QTIJ (x)

0X, OX;
[, (v, (x

This Eqg. (19) is very similar to virtual displacement Eq.
(15) and shows the macroscopic balance. In the above
equation, E”k, is the homogeneous elastic constant, Tjj is

the average stress remaining inside the cell, which is
related to the traction P next to the hole, and b;is the
average volumetric force [21].

6. SOLVING EQUATIONS BY
FINITE ELEMENT NUMERICAL
METHOD

For the case where the thickness of the structure is small,
(such as pipes and shells D>> t), the assumption of plane
stress can be used for analysis, in this case, the stress and
strain relationships become as follows:

0y D, Db, © €
o,;=|D, D, 0 |{e (20)
712 0 0 Dy (Y

By using equation (19) and applying the simplifications
and using the finite element method, the homogenized
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elements of the matrix of elastic properties can finally be
found. Interested readers are referred to reference [21].

1

DY =ML(D11—le c(v))ay
o 1 T
D = MjY(DlZ -d, C(W))dY 21)

ng =¢J.Y(D22 —d;e(y/))dY

Des :ify(Dse _daTe(‘//))dY

Inthe above relations i/ and € (l//) are the displacement

field and the strain field respectively. d, ,d,, d, arethe

columns of the elasticity matrix D and are defined as
follows:

Dy D, 0
dl =10y, dz =1D,, d3 =410 (22)
0 0 D,

Therefore, according to equation (21), homogenized
elastic properties matrix elements can be obtained. For
further reading, refer to reference [21].

7. FINITE ELEMENT SIMULATION

Here, Eq. (21) was solved using the finite element method,
and the homogeneous modulus was obtained. Modeling of
the single wall Carbon Nanotube is very sophisticated,
therefore, in order to analyze and simulation of SWCNT,
the model should be simplified. In this research, one of the
impressed models which are presented is implemented
[29]. The nanotube geometry was modeled by MATLAB
software, which also was used by Ferdosi et al [30] to
model single-walled carbon nanotubes to calculate the
buckling and post-buckling behavior. In the homogeneous
method, that are been used in this article, it is necessary to
consider the cross-section of the carbon-carbon bond as a
rectangle, Figure (6).

A space-frame model is here employed for the zigzag and
armchair nanotubes with different chiralities and aspect
ratios. In this approach, the linkage between carbon atoms
is modeled as a three-dimensional elastic beam. By
establishing a linkage between structural mechanics and
molecular mechanics, the sectional property parameters of
these beam members are obtained. The general potential
energy, when the electrostatic interactions are ignored, is
expressed as follows:

E:Ep+E9+Ea)+ET+EVDW+EEL (23)
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In the equation above, Ep, Ey, Ew, and Ext are respectively
the potentials related to bond stretching, angle changes,
inversion, and twisting as shown in Figure (4). Also, Evow
and EeL are Vandals forces and electrostatic reactions,
which both are caused by non-bonded reactions.

rl
o——o-Y9 ‘T
P
. L -
Bond stretching =
(covalent) Pure Tension of beam

Bond bending
(covalent)

Pure Torsion of beam

Bond torsion
(covalent)

Figure 4. Interatomic reactions in molecular
mechanics: (a) Tension. (b) Bending. (c) Inversion. (d)
Torsion [27].

In single-walled carbon nanotubes, the first four terms that
have the most effect are considered. The main energy
distribution of all atoms comes from the first four terms of
Eq. (23) and the potentials caused by non-bonded
reactions can be ignored. Therefore, the energy of the
system is expressed as follows:

E=E,+Ep+E, +E; (24)

In the above equation, each of the terms is defined as
follows:

1
E, =2 2 ke(an)? (25)
Bonds
1
By =3 D ko(a8)? (26)
angles
1 2
Eo=5 2 KolAa) @7)
Bonds
1
B, =2 2 k(Ag)® (28)
Bonds

And in the above relationship, Ari, AOI, Awi, and Agi,
respectively, show the bond stretching energy, bond angle
bending energy, out-of-plane torsion energy, and dihedral
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angle torsion energy. Moreover, kr, kO, ko, kr,
correspond to the force constants associated with the
stretching, bending, and torsion of bonds. According to the
structural mechanic’s theory, the covalent forces between
two carbon atoms are replaced by the 3D beam element
and the carbon atoms act as the joint of the beam, which is
shown in Figure (5).

N N M M T
(0 — ‘“’( = "(\ © - {
S T

Figure 5. beam element: (a) Tension. (b) Bending. (c)
Torsion [26].

Based on the theory of structural mechanics, the
Calculation of strain energy for analysis of stress and
strain, in different mechanical structures, is inevitable.
Some structures should be analyzed for strength based on
strain energy release to figure out the tolerance of the
design under different loading conditions such as impact
or quasi-static load [28]. Based on the theory of structural
mechanics, the strain energy of a uniform beam under the
axial force N, bending moment M, and torsion T is
expressed as follows:

” —1fLN2dl—1NZ—1EA(AL)2 2
A7 2), EAT T 2EAT 2 L (29)
g LM 1ED 2 LB, 20
M=o ) BTN T2 T (30)
10tT2  1T2L 1G)
== —_— = —— = 2
UT—ZfO e ) 3D

In the above equations, E and G, are Young's modulus and
shear modulus of the beam element, and A, I, J, and L
respectively represent the cross-section, the moment of
inertia, the polar moment of inertia, and the length of the
beam element. In addition, AL, Aa, and Af denote the
deviation of bond length, bond angle, and dihedral angle
from the equilibrium position, respectively. By comparing
equations (25) to (28) with equations (29) to (30), the
relationship between structural mechanic’s parameters,
EA, El, and GJ, with molecular mechanic’s parameters, kr,

kg, and &z will be established as follows:

EA

=K (32)
El

= —k 33
G (33)
GJ

T: k, (34)
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Herein, the force coefficients kr, k©, and kr are known as
hardness constants. The values are presented in table (1).

Table 1. Values used for force constants [26].

kr ke kr
6/52*7-10 8/76*7-10 2/78*7-10
N/nm N nm/rad? N nm/rad?

According to Egs. (32-34), EA, EI, and GJ can be gained
by choosing the appropriate cross-section. By choosing a
rectangular cross section for the carbon-carbon bond,
which is shown in Figure (6), the desired properties for the
written code are obtained.

Rectangular section
o

Figure 6. rectangular cross section for carbon-carbon
bond [26].

For the rectangular cross section, the area and moment of
inertia will be achieved from the following equations:

_b°h _bh®

A=bhlee="n =5 Fleetly

(35)

Then, by comparing equations (32) and (33), the following
formula for parameter b will be obtained.

b= 12X (36)
K

By substitution force coefficient values presented in table
(3) on Eq. (36) the value of 0.127 nm will be obtained for
parameter b. The rest of the parameters consist of Young's
modulus (E), shear modulus (G), and Poisson's ratio (v)
are also obtained from the aforementioned equations. The
values used in this article are presented in Table (2). In this
article, the h parameter is taken as the thickness parameter
of the nanotube and is equal to 0.34 nm.
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Table 2. Information entered for single-walled
nanotubes from the article [26].

E G v b h
2.144 0.825 03 0.127 0.34
(TPa) (TPa) ' (nm) (nm)

Therefore, by entering the information presented in table
(2), the matrix of elastic properties for the desired unit cell
shown in figure (7) was calculated. Obtained results for
armchair and zigzag nanotubes are reported in tables (3)
and (4).

Table 3. The results for the elastic properties matrix of
1050 4-node elements for armchair (Terapascal units).

D11 D12 D2 Des

1.098 0.361 0.993 0.352

Table 4. The results for the elastic properties matrix of
1050 4-node elements for zigzag (Terapascal units).

Du D12 D2, Des

0.997 0.360 1.105 0.349

By assuming the plane stress state and for an orthotropic
material, the relationship between the matrix coefficients
of elastic properties and the mechanical properties are
defined as bellow:

E D. — Vi By

D11 = 21 =
1-vipvy 1-vipvy (37)
E
Dzz = 1 2 Dee = G12
—VipVa

Since the matrix of elastic properties is symmetry, it is
concluded that:

Yo _Va (38)

E E

There are five equations and five unknowns in this. The
mechanical characteristics of zigzag and armchair
nanotubes are concurrently determined by solving these
equations.
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Figure 7. carbon nanotube unit cell (a) armchair (b)
zigzag [14].

8. DISCUSSION AND CONCLUSION

This study used the asymptotic homogenization method to
examine the mechanical properties of single-walled
carbon nanotubes for zigzag and armchair nanotubes.
Here, just the Wander wall forces are taken into account
in a periodic arrangement of single-walled carbon
nanotube unit cells. In actuality, the homogenization
procedure substituted the intended structure for an
equivalent homogenized model that behaved identically to
the initial heterogeneous structure.

The homogenized equations are resolved using the finite
element method. For a wall thickness of 0.34 nm, the
information needed to be taken from the article [26] was
altered, and the issue was resolved for 1050 4-node
elements. Tables (3) and (4) for armchair and zigzag
nanotubes, respectively, show the obtained results. The
armchair's Young's modulus and the zigzag nanotube's
shear modulus were determined by using the values shown
in Tables (3) and (4) and using equations (37) and (38).
Young's modulus results are illustrated in Figures (8-10)
and contrasted with results from various articles.

A. Young's modulus: Figures (8-10) show Young’s
modulus for armchair and zigzag nanotubes that were
obtained using the homogenization method.

The amount of Young's modulus achieved for the zigzag
and armchair nanotubes is 0.972 TPa and 0.875 TPa,
respectively, as illustrated in Figure (8). It is evident that
the zigzag Young's module is larger than the armchair.
According to Li and Chou [10], Kalamkarov et al. [14],
and Rafiee et al. [16], the mechanical properties of carbon
nanotube cells are affected by their orientation, which
accounts for this variation. The Young's module zigzag in
Figure (8) is almost 8% larger than the armchair, which is
reasonably close to the outcomes reported by Sao et al.
[13]. They discovered a 5% variation in modulus between
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zigzag and armchair. Arroyo et al. [9] also predicted the
same values for Young's modulus of the armchair and
zigzag nanotubes in large diameters.

The Young's modulus for carbon nanotubes acquired using
the current method for various diameters yields the same
values, as can be seen from Figures (9) and (10), which is
in good agreement with the outcomes obtained using the
homogenization method of Kalamkarov et al. [14]. The
Young's modulus values achieved at small diameters vary

from those obtained using other methods. As shown in
Figures (9) and (10), Rafiee et al. [16], Xiao et al. [13],
Arroyo et al. [9], and Li and Chou [10] indicated that
Young's modulus of both armchair and zigzag nanotubes
will increase at low diameters with increasing diameters of
the nanotube. Also, it is shown that in the larger diameters
the growth in Young's modulus magnitude stops and
reaches a constant level.

0.95 -

o
Vo)
1

0.85 -

©
(0]
1
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o
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1
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Figure 8. Comparison of the obtained results for Young’s modulus of armchair and zigzag nanotubes from
homogenization method.
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The homogenization method's formulation ignores the
influence of the nanotube's curvature, which is the cause of
these minor variations in smaller diameters. In fact, the
carbon-carbon bonds are more distorted at lower diameters
because the nanotube has higher curvature at smaller
diameters. The impact of bond distortion and curvature
steadily diminishes as the diameter of the nanotubes grows.

Because of this, the influence of diameter and curvature on
mechanical qualities in larger diameters is much
diminished. The current findings produced by the
homogenization approach obtained results from other
different described ways as a result of increasing the
diameter.

= Kalamkarov et al. [14]
= .+ «Rafiee et al. [16]
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Figure 10. Comparison of the present obtained results for the Young’s modulus of zigzag with different articles.

B. Shear modulus: Figures (11-13) show the shear
modulus for armchair and zigzag nanotubes that were
obtained using the homogenization method.

As it is shown in Figures (11-13), the shear modulus for
the armchair and zigzag nanotubes are, consequently,
0.352 TPa and 0.349 TPa, which are in suitable assent with
the gained results by Chandraseker and Mukherjee [15],
and also Li and Chu. [10]. Kalamkarov et al. [14],
predicted the difference between magnitude of the shear
modulus of armchair and zigzag nanotubes. In Figure (11),
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the shear module armchair is about 2.4% larger than
zigzag, which is acceptably close to the results declared by
Kalamkarov et al. [14]. As can be seen in Figures 12 and
13, the prediction of the values obtained for the shear
modulus in armchair and zigzag nanotubes are in good
agreement with the predictions obtained by the Figures
method of Kalamkarov et al [14], and Chandraseker et al
[15]. Moreover, it is illustrated that the small differences
in lower diameters, which are also mentioned in the
previous part, exist in the shear module too. The amount
of distinction is reduced by increasing the diameter.
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Figure 11. Comparison of the obtained results for shear modulus of armchair and zigzag nanotubes from
homogenization method.
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As shown in Figures (8-10) for Young’s modulus and
Figures (11-13) for shear modulus, the results obtained
from the homogenization method are in good acceptance
with the gained results from different articles. The
differences in the results in distinct articles can be
considered as a result of the different parameters and
methods used in predicting the mechanical properties of
carbon nanotubes like the wall thickness and Carbon-
Carbon cross-section area.

One of the advantages of homogenization method is the less
computational effort in predicting the mechanical
properties of nanotubes compared to other methods. By
measuring the homogenized elastic coefficients, the
hexagonal atomic model can be replaced with the
homogeneous model of nanotubes. Hence, we will be able
to find all the properties and requirements of nanotubes
such as free vibrations, buckling, bending, etc.

9. CONCLUSION

In this study, the asymptotic homogenization approach
was used to calculate the Young's and shear modulus of
single-walled carbon nanotubes for armchair and zigzag
nanotubes. 1050 4-node elements were employed in the
finite element method to solve the obtained equations.
Although Young's modulus and shear modulus values of
carbon nanotubes calculated using this method are not
sensitive to variations in diameter, the results demonstrate
that different outcomes can be achieved by altering the
orientation of carbon nanotubes. Young's modulus of
carbon nanotubes for the armchair and zigzag nanotubes
is calculated using the asymptotic homogenization
approach to be 0.875 and 0.972 TPa, respectively.
Likewise, the shear modulus is 0.352 TPa for one and
0.349 TPa for the other. Both of these have strong
concordance with other approaches discussed in earlier
studies.
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Abstract:Reform of physical education teaching in colleges from the perspective of lifelong physical education is studied in the paper.
Information technology in education has become a major trend in the education industry, and physical education has become a trend in
the education industry, and sports teaching is becoming more convenient due to the popularity of information technology convenient,
whether students consult learning materials or teachers search. Under this policy background, update the educational concept, re-
examine the core literacy of physical education, discover and explore the problems existing in the education reform and put forward
countermeasures. This paper gives the novel suggestions and discussions.
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1. INTRODUCTION

Under the concept of lifelong, colleges and universities should
not only pay attention to physical education teaching and
enhance the students' physique, but also pay attention to the
shaping of students' personality and intellectual exploration in
the reform of physical education teaching.

The traditional teaching concept has been unable to achieve
the new teaching goals. The physical fitness level of college
students in my country has shown a downward trend in the
past 35 years, and also the speed, strength, endurance, and
explosive power are declining. On the contrary, the myopia
rate and obesity rate of students are increasing and hence, the
lifelong education is essential.

Universities in the implementation of the physical education
exploration process used to promote the development of the
physical education with a credit system, physical exercise and
physical education for students The implementation of the
curriculum is mandatory requirements, the students' physical
education results into the comprehensive assessment of the
year, this mandatory, the effect is not ideal, students once
completed the physical education credits will be terminated all
physical activities.

Once students completed their physical education credits, they
terminated all physical education activities. Under the concept
of the lifelong physical education, colleges and universities
should reform the traditional physical education teaching
model, build a physical education teaching model that meets
the new curriculum standards and the needs of the social
development, and inject continuous vitality into the physical
education teaching to achieve the goal of lifelong physical
education teaching. The focus of the reform of the physical
education teaching mode is to take students as the main body,
formulate multi-angle teaching plans, change the teaching
mode of the collective indoctrination, respect the individual
differences of students, adjust teaching content and teaching
methods in time, so that students can achieve new goals in a
relaxed and harmonious atmosphere. Physical education in
higher vocational colleges is to cultivate the students' lifelong
sports awareness, but the theoretical understanding is not
systematic and comprehensive.
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Most of the teaching content is based on the education of
sports skills, and does not pay attention to the students' sports
interests, sports habits, and sports awareness. The training of
students in higher vocational colleges has led to a relatively
weak lifelong sports awareness and hence, this will be
essential. The figure 1 shows the sample and in the next few
sections, the details will be discussed.

Young adults
Aged 12-15

Children
Aged 5-12

O

Step 2

Establish positive attitudes
and develop physical Nteracy

Babies and toddlers
Aged 05

o

Step 1

Normalise physical activity
and develop basic malor
skills

Step 3
Develop resilience to profect
against changes to lifestyles
and personal preference

Figure. 1 The Lifelong Physical Education
(https://portasconsulting.com/insights/small-steps-the-path-to-
lifelong-physical-activity/)

2. THE PROPOSED METHODOLOGY
2.1 The Lifelong Physical Education

When physical education teachers cultivate students' lifelong
sports awareness, they should assist students to effectively
establish the concept of lifelong sports. The combination of
these will provide students with the more scientific teaching
plan. In the reform of physical education teaching, students
are the main body of learning, so it is necessary to establish a
correct concept of lifelong physical education in teaching to
guide college students to study.

The physical health of students is the goal, to improve the
self-awareness of the college students, and to cultivate college
students' emphasis on physical exercise. At the same time,
teachers should strengthen the development of the students'
physical education habits. The teachers should also strengthen
the cultivation of students' physical education habits so that
students can grasp the value of physical education.
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The teachers should also strengthen the cultivation of students'
physical education habits so that students can grasp the value
of physical education and enhance their awareness of lifelong
physical education. The "Compulsory Education Physical
Education and Health Curriculum Standards (2021 Edition)"
emphasizes that students should be guided to form sports
interests and hobbies in the actual process of participating in
physical activities in a form that consider students like, and
then develop the habit of then participating in regular physical
exercise to truly implement the concept of lifelong sports.

Practicing the concept of lifelong sports requires not only the
efforts of families and schools, but also the efforts of the
community. The ultimate goal of lifelong sports is to guide
people to form a correct attitude towards life and achieve
healthy development, so as to ensure people's life and quality
of life. This has a certain consistency with community sports,
so the two can be combined

2.2 The Suggestions for Physical Education

Teaching in Colleges

The reform of physical education teaching under the "Internet
+" means that all forms of physical education teaching need to
be upgraded, indicating that the current educational models
and methods of physical education in colleges and universities
have been then greatly impacted. College physical education
teachers should meet the following requirements in education
reform and innovation: First, the college physical education
teachers should master modern educational concepts and use
them as the guiding ideology of physical education teaching,
so that students can control their own learning progress,
improve their own learning efficiency, and let the students
Students can have better development in the learning process;
secondly, in the process of on-the-job training of the physical
education teachers in colleges and universities, professional
ability and scientific research innovation awareness of college
physical education teachers should be continuously improved.

College physical education teachers should not only have
good teaching ability. Listed suggestions will be considered.

(1) With the continuous implementation of the reform of the
physical education teaching in colleges and universities, in
order to cultivate college students' lifelong sports awareness
and interest, the physical education curriculum in colleges and
universities in my country is also constantly innovating, and
some new sports items have been added.

(2) The content of physical education requires that it must
reflect the ideological and also political education specific
requirements, rationalize the relationship between individual
education and collective education in physical education The
relationship between individual education and also collective
education is rationalized, and the contents of individual
teaching and collective teaching are combined. To then train
students to students to recognize the relationship between
achievement and frustration, to maintain a good enterprising
attitude, and to combine the teaching contents of achievement
and frustration that combine the contents of further teaching
achievement and frustration.

(3) Due to the particularity of the sports, there are not many
successful cases of the combination of general virtual reality
technology and sports training, and the relevant research is not
in-depth. The application of the virtual reality technology in
sports training needs to be further explored.
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3. CONCLUSION AND SUMMARY

Reform of physical education teaching in colleges from the
perspective of the lifelong physical education is studied in the
paper. Physical education teachers in colleges and universities
should form a good habit of timely summarizing teaching
experience and further discovering deficiencies, summing up
experience, improving teaching content, teaching methods and
teaching methods, and improving teaching efficiency. In the
next stage, we will consider the different applications.
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Abstract:Exploration on cultivating the situational ability of nursing students in nursing teaching is the research focus of this study.
On the basis of material development, it is necessary to design a complete set of narrative nursing teaching implementation plan for
how teachers use narrative nursing materials and what kind of operating procedures to implement nursing narrative teaching, so as to
provide teachers with creative design of classroom teaching. Hence, this paper considers the combination of the existing efficient
work, there are many discussions on the influencing factors and related factors of nurses' emotional domain ability, but there is a lack
of discussion on its constituent elements, and it is necessary to formulate evaluation indicators in a targeted manner, then, we provide

the suggestions and also countermeasures.
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1. INTRODUCTION

The effect of clinical nursing teaching is closely related to the
patient's nursing safety, nursing quality, and patient recovery,
and is even more related to the cultivation of nursing talents in
our country. With the core objective of cultivating nursing
professionals, nursing students are not only required to have
high theoretical level, but also strong practical operation
ability. There are many teaching knowledge points involved
in higher vocational nursing teaching, which not only require
nursing students to master the It also requires nursing students
to have good operational skills.

For the nursing, listed aspects should be considered.

(1) The level of teaching ability of clinical teachers is directly
related to the training quality of clinical students, so building
a team of teachers with reasonable knowledge structure and
rich practical experience is the key to improving the quality of
clinical practice teaching.

(2) Clinical nursing teaching is an important teaching link to
train students to further master operational skills, strengthen
theoretical understanding, and cultivate practical ability. It is
the final stage of nursing teaching.

In the following sections, the detailed discussions will be
further studied and considered

2. BACKGROUND

In 2016, the Ministry of Education and the Ministry of Health
issued the "China Undergraduate Medical Education
Standards-Clinical Medicine Major", which proposed four
levels of requirements in the field of science and academics,
clinical ability, health and society, and professional quality.
We emphasize the learning of professional knowledge and
skills while while emphasizing the learning of professional
knowledge and skills, medical students can cultivate positive
disciplinary and professional emotions through emotional
education and acquire good.

The development of medical education is an inevitable trend
to cultivate positive disciplinary and professional emotions
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through emotional education, and to acquire good emotional
adjustment ability and healthy physical and mental state, so
that they can become medical talents with an inevitable trend
for medical education to develop medical talents with high
emotional quality and further promote the development of the
discipline.

The research shows that there is a high degree of attention
paid to the cognitive and motor skills of clinical nurses, while
the situational competence of clinical nurses is neglected. At
present, there are many discussions on the influencing factors
and related factors of nurses' emotional domain ability, but
there is a lack of discussion on its constituent elements, and it
is necessary to formulate evaluation indicators in a targeted
manner, the figure 1 shows the scenario and in the next
sections, the details will be discussed.

Figure. 1 The Nursing Teaching Scenarios (Reference source:
https://ajnoffthecharts.com/essentials-for-new-clinical-nursing-
instructors-especially-adjuncts/)

3. THE PROPOSED MODEL

3.1 The Situational Competence Analysis

The research and practice of emotional domain ability focus
on a certain aspect or a certain stage in the emotional field,
such as the professional identity, humanistic care ability, new
admission, clinical practice and other certain stages. Nursing
professional values are the recognition, loyalty and devotion
of the entire nursing team to the nursing profession, the
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spiritual standards internalized in the professional practice of
nursing workers, and the reasons for individuals to maintain
their current careers. Nursing professional values are the
recognition, loyalty and devotion of the entire nursing team to
the nursing profession, the spiritual standards internalized in
the professional practice of nursing workers, and the reasons
for individuals to maintain their current careers. The position
of clinical nurse is one of the factors affecting the affective
ability. According to Herzberg's two-factor theory, the right to
manage, as a motivating factor, can meet the needs of clinical
nurses to realize their self-worth. The higher the position, the
more clinical nurses participate in the management work and
the greater the possibility of realizing their self-worth.

In the process of clinical work, general nurses and responsible
nurses without post mainly undertake clinical work, but
relatively less participate in management of the department,
which may be the reason for the low emotional ability of the
nurses without post.

3.2 The Nursing Students in Nursing
Teaching

Research data show that the application of evidence-based
nursing to nursing teaching can cultivate and also improve the
logical thinking ability of nursing students, and enable nursing
students to quickly evaluate the patient's situation in the actual
nursing work, thereby improving the nursing ability of the
nursing students. In addition to introducing the connotation
and basic requirements of nurses’ professionalism to students,
more attention should be paid to adopting the form of case
teaching and also interactive communication according to the
requirements of nurses’ professionalism. Specific counseling
can be given to students, including understanding themselves,
thinking about life goals, establishing moral standards, and the
further nursing care.

Etiquette, self-psychological adjustment, medical and legal
common sense, interpersonal communication, career planning
and the other modules help students summarize the insights
gained in daily study and life. Optimizing the curriculum and
class hours of higher vocational nursing is the guarantee to
meet the needs of nursing talents in the new era. Scenario
simulation teaching, case teaching, experiments, practical
training, and practice have also become common means of the
higher vocational education and teaching. Therefore, in terms
of then establishing the professional values of practitioners,
conducting an in-depth survey of the professional identity for
secondary vocational nursing students and studying its
influencing factors will not only help promote the general
establishment of good professional values for students, but
also help their personal job selection and their entire life with
the healthy development of professional life. Teachers select
appropriate narrative nursing materials based on the nursing
courses or departments, teaching or training content, teaching
objectives, etc., and design teaching programs on this basis.

The teacher assigns introductory tasks before the lesson,
based on the knowledge of the material, and asks students to
consult more background knowledge or to recall personal
experiences that are important to them.

The students' narratives are supplemented by recollections of
personal experiences that are also important to them, thus
deepening their understanding of the content.

4. CONCLUSION

Exploration on cultivating the situational ability of nursing
students in nursing teaching is the research focus of this study.
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The development of medical education is an inevitable trend
to cultivate positive disciplinary and professional emotions
through emotional education, and to acquire good emotional
adjustment ability and healthy physical and mental state.
Then, this paper gives the novel suggestions for the
discussions of the current studies and the further suggestions.
In the future, we will collect the data to test the performance.
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The Integration of Mobile Internet Stable Communication
Algorithm in the Intelligent Reform of Sports Training in
Colleges

Beijing Jiaotong University
Beijing Haidian 100044, China

Abstract:In this paper, how to apply the mobile Internet stable communication algorithm more reasonably in college sports training to
better serve the improvement of college sports teaching is the research direction. Under the development background of today's
network era, the application of network technology to college physical education teaching is the core teaching concept. The successful
experience of expanding training in colleges and universities is affirmed, and the problems existing in the development process and the
factors restricting its rapid growth are put forward. The development of training in the physical education and teaching of colleges and
universities in the province has laid a solid foundation. It can be promoted in physical education classes, and different fitness programs
can be formulated according to the physical function state of students, so as to improve the quality of teaching and play an important

role in promoting teaching reform.

Keywords: Mobile Internet, Stable Communication, Intelligent Reform, Sports Training

1. INTRODUCTION

The rapid development of Internet information technology has
prompted the arrival of the all-media era [1], and the scattered
and non-systematic knowledge acquired by This has greatly
increased the public's attention to sports [2], which poses a
huge challenge to traditional teaching. In the traditional
teaching process of public physical education classrooms in
colleges and universities in the past [3], because of the large
number of students, the management of the entire classroom
seemed a bit messy, and the technology of mobile Internet can
classify some and this method is more convenient and
information acquisition is faster. Nowadays, sports and fitness
APPs have also begun to gradually enter the physical
education classroom [4]. Arrangement. At present, the
teaching mode of Chinese college physical education
curriculum reform and learning. The reform of teaching
resources is lagging behind, and full-time teachers specialize
in using modern information [5].

The direction of college physical education teaching reform
Due to the weak technical basic knowledge of high-speed rail,
big data [6], Internet and other technologies, students' learning
concepts in physical education courses are constantly
improving, and college physical education teaching resources
have broken through the problems of low investment in
colleges and so on. College physical education as a current
[7], "Internet +" has been integrated into the constraints of
economic and social schools, and the concept of "Internet +
school sports” has been put forward, MOOC has gradually
been integrated into school education [8], and more teachers
have also begun to try to use this new They have made some
of their teaching processes into MOOCs, and at the same time,
they also actively participated in various MOQOC-making
competitions [9]. The demonstration of physical education in
colleges and universities should be a highly practical and
participatory course in the university. It needs to be in every
corner [10]. College physical education courses should adapt
to this change. MOOC sports courses, university video open
courses, and resources are constantly re-emphasized in the
new development environment. Modeling the concept of
cognition [11]. The teaching of physical education is basically
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outdoors, and the technical practice class cannot introduce
media courseware into the outdoor for teaching [12].

With the popularization of the Internet, mobile phones, and
digital TV, online media such as blogs and Weibo, mobile
phone newspapers [13], mobile text messages and other
mobile media have entered the daily life of college students.
Foreign countries have applied network technology to college
teaching earlier [14], and t The entire national economy will
be paralyzed, and the Internet is playing an increasingly
important role in contemporary society. developed rapidly
[15]. Physical education universities Although the role of the
Internet is very powerful, not everyone has a clear and
profound understanding of it. The title "outward training"
was translated by its introduction and promoter Mr. Liu Li
when it settled in Beijing in 1995 [16], and is now widely
accepted; in Hong Kong and Singapore, this form of training
is called "outward training"; in Western countries this form of
training is called Outward Bound [17].

In the process of fragmented learning, students use new media
to mine knowledge and organize, process, and eliminate it, so
as to realize the reorganization of fragments into knowledge
points [18], which is very helpful to complete the change from
knowledge points to knowledge systems. The mobile learning
of smartphones can help students make full use of the
fragmented time and improve the efficiency of students'
learning [19]. The public sports courses in colleges and
universities are limited by factors such as venue equipment
resources, and most schools now adopt a two-way selection
model [20]. the time and place of class are different according
to the actual situation of teaching. According to the traditional
method, it takes a lot of manpower and time to count the
public physical education courses that every student wants to
take [21]. Reform to achieve the improvement of classroom
effect. College talent training programs share courses and
physical education teaching methods provided by other
commercial websites to improve teaching effects, so as to give
full play to the ability-oriented body standard [22], the
training system is professional-oriented, and the training video
resources are organically combined. Especially for the fitness
function of one [23] education. The traditional Many people's
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understanding of the Internet only stops at watching videos. of
its cultivation process. In the construction of smart campus
and smart projects with high difficulty and complexity, the
backwardness of online open class technology is far from
being able to meet the needs of students and classrooms. It is
an inevitable move [24].

2. THE PROPOSED METHODOLOGY

2.1 The Multi-Terminal Information
Upload to Optimize The Network

Traditional physical education is generally prepared by
teachers in advance, teaching to students in the classroom, and
practicing with students in the classroom. This is a teaching
process with asymmetric information. In this process,
omissions and mistakes are easy to occur, and it is difficult to
arrange and adjust the timetable in time, and to inform the
students of the precautions in time. With the help of mobile
Internet, this difficult problem can be well changed. The
Internet has not only been significantly enhanced in the
situation, but the main form and appeal of teaching is to
highlight the sense of participation of students. Students and
teachers have become important tools in social life, and the
changes that should be made have put forward higher
requirements for physical education teaching. A question-
oriented question-and-answer model based on the idea that
sports live and work for people.

Factor analysis grouped the two dimensions "personalized
teaching” and "teacher support" set in the questionnaire
preparation into one factor. Sports APP refers to a series of
data parameters based on smartphone GPS module and
accelerometer science, it will be difficult to adapt to the
current environment of rapidly updating knowledge and
information.

2.2 The Wisdom Reform of Physical

Training in Colleges and Universities

Tasks are classified. First, the data obtained from the
questionnaire was initially entered and sorted using
Excel2003, and then according to the principles and
requirements of sports statistical methods, the corresponding
data statistics and processing were carried out by a
combination of manual and computer methods.

In the process of mobile teaching of physical education
courses, teachers need to continuously improve their
professional ability, so as to improve students' learning
adaptability and other hardware and software conditions as the
basic guarantee. The key to the success of mobile teaching of
physical education courses is that teachers can reasonably
externalize the content of extracurricular learning, exercise
and activities in the process of physical education. Some basic
passing and receiving skills.

After learning this content, teachers can send some text,
pictures or video data about football passing and catching to
students' mobile terminals. Network technology is applied to
Such as trajectory, distance, time, speed, altitude and altitude,
etc., and then gradually display relevant data such as the
actual consumption of users' calories. Although many colleges
and universities have applied the Internet to their blended
learning model of physical education at this stage, many
colleges and universities have also established support and
guarantee for the update and improvement of the current
college physical education teaching methods. There are four
categories of alpine courses, aquatic co