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Mobile robots belong to mechanical devices. Mobile robots are commanded by humans and restricted by the principles
established by artificial intelligence technology, mainly to assist humans in dangerous tasks. Intelligent mobile robot is a system
that integrates perception, analysis, and decision-making, and it integrates a number of high-end technologies. It is currently
the most active field of technological development. Infant sport is essentially a process of cultivating and caring for the
physical fitness of children. This article aims to explore the auxiliary role of intelligent mobile robots in the standard training
of children’s sports movements. The physique of the early childhood stage is closely related to the entire life stage. Once there
is a deviation in the early childhood training stage, there will be very serious consequences. Therefore, the mobile intelligent
robot is combined with children’s physical training, and it is expected that it will give correct guidance to improve children’s
physical fitness. This article briefly designs the mobile robot, uses two independent wheels and a robotic arm with degrees of
freedom, and analyzes the forward and inverse kinematics of the chassis and the robotic arm, which provides a theoretical
basis for the design of the control algorithm. This article will focus on the training of children’s sports, explore the current
deficiencies in children’s sports, and analyze the reasons and the role that intelligent mobile robots can provide in sports
training. The experimental results in this paper show that the balance ability of children standing on one foot with eyes open
is mainly distributed in the second, third, and fourth levels. Among them, the second level has the largest number of people,
accounting for 52%, the third level accounts for 27%, the fourth level accounts for 22%, and the other levels are less
distributed. When the intelligent mobile robot assists children’s movement, the child’s balance ability is generally distributed in
the fourth and fifth levels. Among them, the fourth level has the largest number of people, accounting for 52%, followed by the
fifth level, accounting for 26%, and the third level accounting for 14%. This shows that the intelligent mobile robot is effective
in guiding the movement of young children.

1. Introduction

The robot integrates a number of high-end technologies and
has a very high work efficiency. It can replace humans in work
and save labor costs. Intelligent mobile robot technology
covers structural design, visual calibration, SLAM (real-time
positioning and map construction), path planning, multisen-
sor information fusion, and other technologies. Intelligent
mobile robots have become a hot spot in the field of robotics
research. There are many tasks in dangerous environments
that humans cannot complete, but robots do not have this

concern. Intelligent robots can complete various tasks orga-
nized and planned in various environments, which also
enables intelligent robots to have vigorous vitality in various
fields. For example, it can help with housework, complete
diagnostic work in a hospital, complete explosion-proof work
in a hazardous environment, and so on. With the continuous
improvement of residents’ living standards, it is the common
wish of parents to promote the healthy development of chil-
dren. Children are an important stage of individual intellectual
development and movement development, and movement
training is closely related to physical fitness. However,
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compared with movement training, parents pay more atten-
tion to intellectual development and standardized movement
training. This has also led to a lack of scientific coaches for
children’s sports activities in the market. Due to the lack of sci-
entific quantitative standards, the scope of physical fitness
research mainly focuses on three aspects: body shape, physio-
logical function, and physical fitness. There have been few
studies on psychological conditions so far, so the current phys-
ical fitness testing is only limited to the physical aspect. How-
ever, the movement training of young children is closely
related to their physical fitness, and scientific methods must
be formulated to enhance their physical fitness. This article
combines the intelligent mobile robot with the standard train-
ing of children’s sports movement and hopes that it can play a
role in the training of children and enhance the physical fitness
of children.

The current training of young children is concentrated
in the field of intellectual development, and there is a lack
of necessary research on the physical function and physique
of young children, which leads to a lack of scientific and rea-
sonable training for young children. Combining intelligent
mobile robots with standard training for children’s sports
movements can provide scientific guidance for children’s
sports training, enhance their physique, promote their
healthy growth, improve their quality of life, formulate cor-
rect training patterns for children, and exercise properly.

China has been practicing the “people-oriented” policy,
and society is paying increasingly attention to people. As a
disadvantaged group, young children have become the focus
of attention. Due to the lack of children’s sports training
mechanisms in the market, a large number of experts and
scholars have carried out research in this field. Tang et al.
proposed a new classification-based virtual machine place-
ment (CBVMP) algorithm for MCC, which aims to improve
the efficiency of virtual machine (VM) allocation in large
cloud data centers and the unbalanced utilization of under-
lying physical resources. In recent years, cloud computing
services based on mobile terminals such as smart phones
have developed rapidly. Cloud computing has the advan-
tages of massive storage capacity and high-speed computing
capabilities, which can meet the needs of different types of
users. In this context, mobile cloud computing (MCC) is
booming. Through simulation experiments based on the
CloudSim cloud platform, the experimental results show
that the new algorithm can improve the efficiency of VM
placement and the utilization of underlying physical
resources [1]. Li et al. proposed a hybrid intelligent algo-
rithm for wheeled mobile robots (WMR) to achieve trajec-
tory tracking and path tracking navigation tasks. A new
control scheme combining kinematics and TSK fuzzy con-
trol was developed to track the required position, linear
velocity, and angular velocity, so that WMR is affected by
system uncertainty and interference. The TSK fuzzy control-
ler he proposed deals with general dynamic models and has
good antidisturbance capabilities. For the path following
problem, the improved D∗lite algorithm determines the
appropriate path between the initial position and the desti-
nation. The derived path is transformed into a tracking tra-
jectory through a time function. The asymptotic stability of

the whole system is proved by Lyapunov theory. Finally,
real-time experiments using the proposed hybrid intelligent
algorithm on the figure-eight reference trajectory and long-
distance movement proved the feasibility of actual WMR
maneuvering [2]. Dayal aims to explore the possibility of a
two-wheeled mobile robot (TWMR) generating an
obstacle-free real-time optimal path in a cluttered environ-
ment, driven by two DC motors. During the exploration
process, a new motion planning strategy called DAYANI
arc contour intelligent technology was proposed, which is
used for the navigation of a two-wheeled self-balancing
robot in a global environment with obstacles. The developed
new path planning algorithm considers five weight functions
from the arc profile to evaluate the best next feasible moving
point based on five independent navigation parameters.
Through a series of calculations of path length and time,
the authenticity of the proposed navigation algorithm is
proved. Simulation and experimental verification found that
the average error percentage is about 6%. This data proves
that the two-wheel mobile robot can analyze the optimal
path [3]. Karakaya et al. proposed a wheeled mobile robot
navigation toolbox for Matlab. The toolbox includes algo-
rithms for 3D map design, static and dynamic path plan-
ning, point stabilization, positioning, gap detection, and
collision avoidance. The toolbox can be used as a test plat-
form for developing custom mobile robot navigation algo-
rithms. The toolbox allows users to insert/remove
obstacles, upload/save custom maps, and configure simula-
tion parameters in the robot workspace, such as robot size,
virtual sensor position, Kalman filter, parameters for posi-
tioning, speed controller, and collision avoidance settings.
It can simulate data from a virtual laser imaging detection
and ranging (LIDAR) sensor to provide a map of the sur-
rounding environment of the mobile robot. The differential
drive forward kinematics equation and the positioning
scheme based on the extended Kalman filter (EKF) are used
to determine the position of the robot in each simulation
step. The lidar data and navigation process are visualized
using the developed virtual reality interface [4]. Karamipour
et al. introduced the dynamic equations of reconfigurable
nonholonomic mobile robots for space exploration and res-
cue operations. The dimensions of mobile robots generally
remain the same, while they are programmed to determine
new paths around obstacles. The purpose of developing this
robot is to upgrade the mechanical structure so that its struc-
ture can be adapted to pass obstacles without path deviation.
In addition, through the above reconfiguration, less motor
power is required, thereby optimizing energy consumption.
To this end, the longitudinal and lateral adjustment of the
robot is defined. In view of the movement limitations of tra-
ditional wheels, the robot structure adopts omnidirectional
wheels, and its characteristics are considered when deriving
the motion equation. Therefore, the robot can move in the
direction of the wheel axis. To evaluate the designed mecha-
nism, the system was simulated in ADAMS, and the results
were compared with the derived equations of motion. The
research results proved that the system is practical [5]. Sun-
jin proposed an object tracking algorithm that can be
applied to mobile robot systems based on Android. The
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advantage of the Android system is that it can be low-cost,
portable, and versatile. To achieve this, the author imple-
mented a particle filter-based algorithm to track objects in
the input image from the smartphone camera in real time
on the Android system. The proposed algorithm transmits
the motion signal in the form of a data packet to the mobile
robot by Bluetooth communication, so that the mobile robot
can track the moving object. In addition, when a moving
obstacle is detected and the object is completely occluded,
an ultrasonic sensor will be used to suspend robot’s motion,
so as not to reduce robot’s tracking accuracy. In the experi-
mental results, the author proposed an optimal algorithm for
his system by comparing the performance of other tracking
algorithms [6]. Satoshi proposed a new mechanism that uses
a single actuator to control the manipulation of a wheeled
robot. The design uses the elements of snake board and
two-wheeled skateboard propulsion. Two passive wheels,
i.e., casters that can control the direction, are installed on
the front and back of the robot’s body. The rotor rotates
above the body and uses its reaction torque to induce the
body to advance. Three degrees of freedom of movement,
namely, the direction of each of the rotors and the two
casters, are mechanically coupled to a single actuator
through a torque limiter. The stopper is used to limit the
angle of the caster direction, and the torque limiter allows
the rotor to continue to rotate without being restricted by
stopper’s range of motion. Experiments show that the rota-
tion of the sinusoidal rotor can push the robot forward,
and adding an increased or reduced offset to the rotation
of the sinusoidal rotor can bend the motion of the robot
[7]. Although these theories have discussed intelligent
mobile robots and infant sports training to a certain extent,
the combination between the two is not enough, resulting
in insufficient practicability.

At present, children’s movement training lacks corre-
sponding scientific standards. Combining intelligent mobile
robots with children’s training can standardize children’s
sports movement training. In addition, the robot uses a
general-purpose single-chip microcomputer to realize
wheeled movement. The robot motor drive and closed-
loop speed regulation technology can enable the intelligent
mobile robot to effectively avoid obstacles, and the intelli-
gent mobile robot integrates motion control and other tech-
nologies to make the robot cool and enjoy the benign control
ability.

2. The Auxiliary Function Method of Intelligent
Mobile Robot in the Standard Training of
Children’s Sports Movement

2.1. Overview of Smart Mobile Robots. With the continuous
development of industrial technology, the demand in the
production field is increasing. The opposite is the increasing
degree of population aging and the decline in the number of
labor forces [8]. To solve the labor problem, it is possible to
put robots in industrial production. Robots have the advan-
tages of flexible operation, improved production efficiency,
labor cost savings, and improved product quality, and have

been widely used. Although the current robotics industry is
very advanced, easy to operate, and has a high level of pro-
duction, the robotics industry has gone through a certain
stage of development to achieve such an achievement [9,
10]. The first stage of the robot was in the middle of the last
century. At that time, the robot was relatively simple and
only repeated an action according to the code design. The
second stage of the robot can complete different actions
according to the teaching program and start to officially
put it in the factory. In the third stage of the rapid develop-
ment of robots, robots have certain feedback and perception
capabilities. With the continuous development of industrial-
ization, robots cover a number of high-end technologies and
possess certain logical decision-making capabilities [11]. At
present, it belongs to the stage of intelligence, manufactur-
ing, upgrades, industrial automation, and robots replacing
humans. To make robots more environmentally adaptable
and independent, robots are required to have logical think-
ing and decision-making capabilities. As a representative of
the robotics field, intelligent mobile robots have also become
a current research hotspot. It can not only replace human
work in harsh natural environments but also has different
functions according to changes in human needs [12]. For
example, in a medical service robot, it can observe patient’s
physical status in real time and provide treatment advice,
and it can also deliver water, food, medicine, newspapers,
and magazines to people, which greatly improves hospital’s
service level. Figure 1 shows the basic model of an intelligent
mobile robot.

With the continuous development of industrial technol-
ogy, the demand in the production field is increasing. The
opposite is the increasing degree of population aging and
the decline in the number of labor forces [8]. To solve the
labor problem, it is possible to put robots in industrial pro-
duction. Robots have the advantages of flexible operation,
improved production efficiency, labor cost savings, and
improved product quality and have been widely used.
Although the current robotics industry is very advanced,
easy to operate, and has a high level of production, the
robotics industry has gone through a certain stage of devel-
opment to achieve such an achievement [9, 10]. The first
stage of the robot was in the middle of the last century. At
that time, the robot was relatively simple and only repeated
an action according to the code design. The second stage
of the robot can complete different actions according to
the teaching program and start to officially put it in the fac-
tory. In the third stage of the rapid development of robots,
robots have certain feedback and perception capabilities.
With the continuous development of industrialization,
robots cover a number of high-end technologies and possess
certain logical decision-making capabilities [11]. At present,
it belongs to the stage of intelligence, manufacturing,
upgrades, industrial automation, and robots replacing
humans. To make robots more environmentally adaptable
and independent, robots are required to have logical think-
ing and decision-making capabilities. As a representative of
the robotics field, intelligent mobile robots have also become
a current research hotspot. It can not only replace human
work in harsh natural environments but also have different
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functions according to changes in human needs [12]. For
example, in a medical service robot, it can observe patient’s
physical status in real time and provide treatment advice,
and it can also deliver water, food, medicine, newspapers,
and magazines to people, which greatly improves hospital’s
service level. Figure 1 shows the basic model of an intelligent
mobile robot (Figure 2).

China’s research on robots started late, but the country
has given a lot of support to high-end technologies in this
century, so generally speaking, certain achievements have
been made in robot research and development [13–18], tak-
ing the multifunctional outdoor mobile intelligent robot as
an example. This series of robots covers multiple technolo-
gies such as path planning and information fusion, laying a
foundation for the development of robots. In 2016, Xiaomi
released a self-developed sweeping robot, which covers the
SLAM algorithm inside. It can construct a room map based
on the collected data and then complete the cleaning work
according to the cleaning path. The robot has an automatic
charging function. Compared with the previously developed
robot, the degree of intelligence has been qualitatively
improved [19]. Figure 3 shows the model of the multifunc-
tional intelligent mobile robot system.

2.2. Robot Dynamics. In essence, the research on robots still
needs to explore its power support. Understanding the inter-
nal motion correlation of the robot can provide theoretical
support for the exploration of control algorithms [20]. The
most fundamental problem of motion planning is to allocate
robot’s speed reasonably based on the current position,
direction, and speed of the robot, so that it can quickly
achieve the desired position, direction, and speed. The goals
that the control algorithm expects to achieve include time
optimization and path optimization. Figure 4 is a schematic
diagram of the motion model of the intelligent mobile robot.

φ = ∂ γ ιð ÞR: ð1Þ

Among them, φ represents the position and posture of
the intelligent robot; ∂ and γ represent the seat position.

_φ = _∂ _γ _ι
� �R

, ð2Þ

where _φ represents the speed of the intelligent robot.
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Information fusion
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Planning
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Figure 1: The basic model of an intelligent mobile robot.
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Figure 2: Mobile robot system model.
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Figure 3: Multifunctional intelligent mobile robot system model.
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W ιð Þ =
cos ι sin ι 0
‐sin ι cos ι 0
0 0 0

0
BB@

1
CCA: ð3Þ

Among them, WðιÞ represents the orthogonal rotation
angle of the intelligent robot.

−2 0Ið ÞW ιð Þϕ + Fℵ = 0: ð4Þ

Formula (4) indicates that the speed of the robot in the
left direction is zero.

−2 0 Ið ÞW ιð Þϕ + Fℵt = 0: ð5Þ

Formula (5) indicates that the speed of the robot in the
right direction is zero.

_a

_b

_ι

0
BB@

1
CCA = 3

4

cos ι cos ι
sin ι sin ι

−
1
ι

1
ι

0
BBB@

1
CCCA: ð6Þ

Among them, formula (6) is a summary of formula (4)
and formula (5).

ι = ι0 +
1
ι

ð1
0
s ∂1 − ∂2ð Þdu,

a = a0 +
s
3

ð1
0
cos ι ∂1 + ∂2ð Þdu,

b = b0 +
s
3

ð1
0
sin ι ∂1 + ∂2ð Þdu:

8>>>>>>>>><
>>>>>>>>>:

ð7Þ

Among them, ι0, a0, and b0 indicate the position of the
robot at different times.

q =
ffiffiffiffiffiffiffiffiffiffiffiffiffiffi
_a2 + _b

2
q

,

e1 =
2q + αι

3s ,

e2 =
2q − αι

3s :

8>>>>>><
>>>>>>:

ð8Þ

Formula (9) represents the reverse motion speed of the
robot.

Current inverse motion solving methods include alge-
braic methods and neural network algorithms [21]. In gen-
eral, the algebraic method is the simplest; the algebraic
method is simple to operate and has strong versatility, but
requires a lot of iterative operations, is low in efficiency,
and cannot get a convergent solution in the singular posi-
tion, and its specific function expressions are as follows:

R =
b1b23 b1d23 −d1
d1b23 d1d23 b1

0 0 0

0
BB@

1
CCA, ð9Þ

Ri =
b4b5b6 + d4d6 ‐b4b5b6 + d4d6

−d5b6 d5b6

b4b5b6 − d4d6 ‐b4b5b6 − d4d6

0
B@

1
CA:

ð10Þ
R represents the position of each joint of the robot. bi

= cos ∂, di = sin ∂, and the motion equation of the robot
proportion is W = R ∗ RI ∗ bi ∗ di.

b23 = cos ∂1 − ∂2ð Þ = b2b3 + d2d3, ð11Þ

Figure 4: Intelligent mobile robot motion model.

6 Wireless Communications and Mobile Computing



d23 = sin ∂1 − ∂2ð Þ = d2b3 + b2d3: ð12Þ
According to formula (11) and formula (12), we make

the robot’s wrist as:

w =

e11 e12 e13

e21 e22 e23

e31 e32 e33

0 0 0

0
BBBBB@

1
CCCCCA
: ð13Þ

From this, the coordinate position of the wrist can be
calculated:

a = b1b23 f − b1b23s + b1 f b + fð Þ, ð14Þ

g = d1b23 f − d1d23s + b1 f b + fð Þ, ð15Þ
j = d23 f − b23s + b1 f b + fð Þ: ð16Þ

According to the coordinate axis of the wrist, the coordi-
nate position of the chest of the robot can be obtained:

y1 = x1x23 x1x2x3 + d4d5ð Þ − x1d3x3d6, ð17Þ

y2 = x1x23 x1x2x3 + d4d5ð Þ + x1d3x3d6, ð18Þ
y3 = x23 x1x2x3 + d4d5ð Þ: ð19Þ

Among them, y1, y2, and y3 represent the 3 typical char-
acteristic points of the chest.

Without considering that the robot encounters obstacles,
the optimal solution is as follows:

S = ∑4
H=1 j αh g + 2ð Þ − αh gð Þj j

∑4
H=1 j

, ð20Þ

where j represents the length of the joint.

2.3. Children’s Sports Training.With the improvement of liv-
ing standards, people pay increasingly attention to physical
health, so sports training is very popular [22]. There are
many sports activities on the market today, and each sports
item has a focus. Therefore, there is no unanimous view on
“children’s sports training” [23, 24]. However, one thing is
not controversial; infant sports is the cultivation of chil-
dren’s physical health. It is fundamentally different from
the competitive sports mentioned in our daily lives, and it
is also different from children’s regular outdoor activities.
Based on its particularity, the state incorporates children’s
sports into the health field in the form of games [25]. In
terms of academic concepts, children’s sports include basic
movements, sports games, and basic gymnastics. Although
sports activities have not been fully defined academically,
from the content of previous researchers, they include basic
movements and gymnastics [26]. Basic movements for chil-
dren include walking, running, jumping, throwing, balan-
cing, drilling, and climbing; basic gymnastics includes
changing formations and queues. This experiment is also

carried out around the basic movements, Figure 5 is a sche-
matic diagram of children’s sports training:

Basic movements have a developmental process [27].
The so-called development refers to the change of things
from small to large, from simple to complex, and from
low-level to high-level. The development of basic work for
children is related to age, and the development process is
continuous and uninterrupted. The development of chil-
dren’s basic movements is a prerequisite for their normal life
and learning [28, 29].

Children are in a stage of continuous learning. In this
process, they need to be instructed in their physical training.
The so-called guidance is pointing and leading. Guidance in
the adult world refers to the advice of elders to younger gen-
erations. In the world of young children, guidance refers to
support, pointing, and helping behavior in daily life [30].
Figure 6 shows the exploration route of this article on the
basic movements of children.

3. The Auxiliary Function Experiment of
Intelligent Mobile Robot in the Standard
Training of Children’s Sports Movement

3.1. Experimental Subjects. For the special experimental
objects of the infant group, the choice of experimental
actions needs to be scientific and rigorous, and it is operabil-
ity under the premise of ensuring the norms of the actions.
Table 1 is the related information about the subjects of this
experiment.

According to the data in Table 1, two classes in two
schools were investigated in this experiment. In the first
school, there are 9 boys and 5 girls in class A, a total of 14
people; class B has 7 boys and 11 girls, a total of 18 people;
the two classes have a total of 32 students. In the second
school, there are 7 boys and 9 girls in class A, a total of 16
people; class B has 12 boys and 7 girls, a total of 19 people;
the two classes have a total of 35 students.

3.2. Physical Activity Guidance. The basic sports training of
young children is essential, and it will have an important
impact on the subsequent growth of children. Although
there is a certain understanding of this theory, there is still
a lack of guidance in real life.

According to the data in Table 2, among the 75 items of
actual action guidance, 40 items do not pay attention to the
basic work instruction of young children, accounting for
53%. There is no corresponding guidance when performing
these exercises, or even no exercise. Only 47% pay more
attention to action guidance. These data show that the cur-
rent exercise guidance for young children is very irregular.

According to the data in Table 3, out of the 45 unguided
actions surveyed, 15 lacked emphasis on sports rules,
accounting for 33.3%; 18 sports did not provide safety tips
for young children, accounting for 40%; there are 5 items
that do not provide guidance on children’s communication
principles, accounting for 11.1%; other aspects that do not
provide guidance account for 15.6%.
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3.3. Intelligent Mobile Robot Parameters. The robot parame-
ters used in this experiment are shown in Table 4.

4. The Auxiliary Role of Intelligent Mobile
Robots in the Standard Training of
Children’s Sports Movements

4.1. Balanced Items. In infants, the balance ability is gener-
ally poor, and young children are a relatively active group,
often an imbalance in daily activities, causing different
degrees of injury to the knee or other parts. Strengthening
balance training is conducive to coordinating children’s
sense of space.

According to the data in Figure 7, the experimental
results are divided into 7 levels in the experiment. This
experiment process divides the experiment objects into an
experiment group and a control group. In the experimental
group, the balance level of children before the experiment
was generally in the third and fourth levels. Among them,
the third level accounted for 32%, the fourth level accounted
for 27%, the second level accounted for 15%, and the fifth
level accounted for 14%, but there are fewer people in other
levels. After the experiment, the fifth level accounted for the
largest proportion, which was as high as 42%; it was followed
by the fourth level, accounting for 28%. The sixth level
accounted for 13%, the third level accounted for 12%, and
the number of other levels was relatively small. According
to these data, it can be found that after the professional
coaching training of intelligent mobile robots, the balance
ability of children improves very quickly.

Figure 5: Sports training for young children.

Pre-test test subject test

planRetest
Data

collation

analyze
data

in
conclusion

Figure 6: The exploration route of children’s basic movements.

Table 1: Experimental subject information.

Category Classes
Number of
people

Number of experiments

Male Female
Total number of

people

1
a 18 9 5 14

b 24 7 11 18

2
a 20 7 9 16

b 26 12 7 19

Table 2: Distribution of movement instruction content.

Category Number Proportion

Ignore the action 40 53

Movement instruction 35 47

Total 75 100

Table 3: Specific cases of lack of guidance.

Category Number Proportion (%)

Rules 15 33.3

Safety 18 40

Principles of interaction 5 11.1

Other 7 15.6

Total 45 100
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In the control group, the balance ability of the children
before the experiment was generally concentrated in the
third and fourth levels, which was consistent with the data
of the experimental group. After the experiment, the balance
ability of the children in the control group is still concen-
trated in the third and fourth levels, which shows that the
balance training of the children has not achieved the effect.

According to the data in Figure 8, we also divided the
balance of children into 7 levels and set up an experimental
group and a control group. In the information of the exper-
imental group, we can see that before the experiment, the
balance ability of children standing on one foot with eyes
open is mainly distributed in the second, third, and fourth
levels. Among them, the second level has the largest number
of people, accounting for 52%, the third level accounts for
27%, the fourth level accounts for 22%, and the other levels
are less distributed. After the intelligent mobile robot coa-
ched the children’s movement, it was found that the chil-
dren’s balance level has been significantly improved. After
training, the balance ability of young children is generally
distributed in the fourth and fifth levels. Among them, the
fourth level has the largest number of people, accounting
for 52%, and the fifth level is closely followed, accounting
for 26%, the third level accounts for 14%, and the distribu-

tion of other levels is relatively small. From the perspective
of the balance level distribution before and after the experi-
ment, the intelligent mobile robot is still very effective in
guiding the movement of children.

The basic information of the control group before train-
ing was consistent with that of the experimental group, and
the balance ability of the children was also concentrated in
the second, third, and fourth levels. Among them, the sec-
ond level has the largest number of people, accounting for
50%, the third level accounts for 25%, the fourth level
accounts for 20%, and the other levels are less distributed.
The infants in the control group were given general action
instructions. After training, infants’ balance ability distribu-
tion levels were still concentrated in the fourth and fifth
levels. Among them, the fourth level accounted for the larg-
est proportion, as high as 47%, the fifth level accounted for
26%, and the third level accounted for 14%. Although the
balance level of infants has improved compared with before
training, there is still a certain gap compared with the data of
the experimental group, which also shows that the intelligent
mobile robot is effective in guiding children’s movement.

Children stand upright on one foot with eyes open and
closed, which can adjust children’s visual influencing factors.
It enables children to carry out movement training under the

Table 4: Intelligent mobile robot parameters table.

Category Parameters Category Parameters

Lengths 40 cm Drive wheel width 7 cm

Width 60 cm Linear speed 80 cm/s

Wheelbase front and rear 45 cm Angular speed 260 cm/s

Drive wheel length 18 cm Weight 50 kg
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Figure 7: Standing on one foot with eyes open.
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influence of visual factors and removal of visual interference,
so that children can complete movement training more
freely and promote the development of their own balance.

4.2. Differences in Balance Ability. According to the data in
Figure 9, we divided the experimental results into 7 levels
and set up the experimental group and the control group
during the training of stepping with closed eyes for children.
The experimental group uses intelligent mobile robots for
guided action training, while the control group uses routine
guided action training. Before the experiment, the balance
ability of the children in the experimental group was con-
centrated in the third and fourth levels. Among them, the
fourth level accounted for the largest proportion, as high as
33%, the third level followed by 27%, the second level
accounted for 18%, the fifth level accounted for 11%, and
the other levels had fewer people. After the intelligent mobile
robot provides action guidance, the balance ability of young
children is concentrated in the fourth and fifth levels.
Among them, the fifth level accounted for the highest pro-
portion, reaching 42%, the fourth level accounted for 28%,
and the other levels were less distributed. From this data, it
can be seen that the level of children’s stepping with closed
eyes has been qualitatively improved.

In the control group, the balance level before training
was similar to that of the experimental group, and the bal-
ance ability of young children was concentrated in the third
and fourth levels. Among them, the fourth level accounted
for the most, up to 30%, the third level followed by 25%,
the second and fifth levels accounted for 18%, and the other
levels had fewer people. After regular training, the balance
ability of young children is concentrated in the fourth level,
accounting for as much as 52%. It can also be seen from the
amplitude of the curve in Figure 9 that the level of children
after routine training has not improved to a large level, and
there is a certain gap compared with the results of the exper-

imental group. These data also illustrate the effect of intelli-
gent mobile robots in training.

The upward and forward movement is to adjust and
control the dynamic training intensity of young children in
different motion planes such as the coronal plane and the
sagittal plane by changing the direction of movement. It
can increase the movement form and exercise intensity of
the limbs in the dynamic movement training of young
children.

4.3. Vestibular Step Level. According to the data in Figure 10,
it can be seen that the experimental process is the same as
the previous experiment. Before the vestibular step training,
children’s vestibular step levels are mainly distributed in the
fourth and fifth levels. Among them, the fifth level accounted
for the largest proportion, as high as 35%, the fourth level
accounted for 13%, and the third level accounted for 11%;
the distribution of other levels is relatively small. When the
intelligent mobile robot provides action guidance, the chil-
dren’s vestibular step level has been greatly improved. From
the data in Figure 10, it can be seen that the number of peo-
ple in the first four levels has decreased significantly com-
pared with that before the experiment. The proportion of
the fifth level has reached 68%, and the number of people
in the sixth and seventh levels has also increased compared
with that before the experiment.

The data of the control group before the experiment was
consistent with that of the experimental group, and chil-
dren’s vestibular step levels were mainly distributed in the
fourth and fifth levels. Among them, the fifth level accounted
for the largest proportion, up to 50%, the fourth level
accounted for 13%, the third level accounted for 11%, and
the other levels were less distributed. According to the
experiment of the control group, it can be seen that chil-
dren’s vestibular step level did not change significantly
before and after the experiment, which shows that the
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Figure 8: Standing on one foot with eyes open.
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conventional training has no effect. These data also illustrate
the effect of intelligent mobile robots in the vestibular step
training program.

5. Conclusions

Technical development will not only bring progress to the
production field but also have a significant impact on daily
life. The continuous development of robot technology and
the continuous improvement of capabilities have enabled
the continuous expansion of the scope of use of robots,
and they can replace humans in completing many dangerous

and complex tasks. Because young children are in the learn-
ing stage, motion training requires professional guidance,
but the current market lacks such professional guidance, so
people have turned their attention to robotics. This article
is based on this background and aims to explore the auxil-
iary role of intelligent mobile robots in the standard training
of children’s sports movements. In this article, the following
work has been mainly completed: (1) by analyzing the phys-
ical structure of the wheeled mobile robot, the motion model
of the mobile robot is obtained. (2) A brief overview of chil-
dren’s easy sports guidance was given, and the conclusion
was drawn that intelligent mobile robots can effectively assist
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Figure 9: Stepping in place with closed eyes.
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Figure 10: Analysis of vestibular step hierarchy.
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children in sports movement training. (3) Children’s move-
ment training programs should be in line with their age, and
safety education must always be given during training.
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The data underlying the results presented in the study are
available within the manuscript.

Conflicts of Interest

The authors declare that they have no conflicts of interest.

Authors’ Contributions

Kai Liu and Cheng Guo contributed equally to this work as
co-first authors.

References

[1] Y. Tang, Y. Hu, and L. Zhang, “A classification-based virtual
machine placement algorithm in mobile cloud computing,”
Ksii Transactions on Internet & Information Systems, vol. 10,
no. 5, pp. 1998–2014, 2016.

[2] I. H. Li, Y. H. Chien, W. Y.Wang, and Y. F. Kao, “Hybrid intel-
ligent algorithm for indoor path planning and trajectory-
tracking control of wheeled mobile robot,” International Jour-
nal of Fuzzy Systems, vol. 18, no. 4, pp. 595–608, 2016.

[3] R. Dayal, “Development and analysis of DAYANI arc contour
intelligent technique for navigation of two-wheeled mobile
robot,” Industrial Robot: An International Journal, vol. 45,
no. 5, pp. 688–702, 2018.

[4] S. Karakaya, G. Kucukyildiz, and H. Ocak, “A new mobile
robot toolbox for Matlab,” Journal of Intelligent and Robotic
Systems, vol. 87, no. 1, pp. 125–140, 2017.

[5] E. Karamipour, S. F. Dehkordi, and M. H. Korayem, “Reconfi-
gurable mobile robot with adjustable width and length: con-
ceptual design, motion equations and simulation,” Journal of
Intelligent and Robotic Systems, vol. 99, no. 3-4, pp. 797–814,
2020.

[6] Y. Sunjin, “Android based robot vision tracking system for
mobile robot,” Journal of Korean Institute of Intelligent Sys-
tems, vol. 27, no. 4, pp. 283–288, 2017.

[7] I. Satoshi, “mechanism and control of a one-actuator mobile
robot incorporating a torque limiter,” Journal of Intelligent
and Robotic Systems, vol. 97, no. 2, pp. 431–448, 2020.

[8] J. Keogh and P. W. Winwood, “The epidemiology of injuries
across the weight-training sports,” Sports Medicine, vol. 47,
no. 3, pp. 479–501, 2017.

[9] M. H. Davenport, T. S. Nagpal, M. F. Mottola et al., “Prenatal
exercise (including but not limited to pelvic floor muscle train-
ing) and urinary incontinence during and following preg-
nancy: a systematic review and meta-analysis,” British
Journal of Sports Medicine, vol. 52, no. 21, pp. 1397–1404,
2018.

[10] L. An, B. Li, D. Ming, and W. Wang, “Multislice spiral CT
image analysis and meta-analysis of inspiratory muscle train-
ing on respiratory muscle function,” Journal of Healthcare
Engineering, vol. 2021, 2021.

[11] C. F. Finch, L. Fortington, A. Muhammed et al., “152 Exercise
training to prevent sports injuries: results from a clustered ran-

domised controlled trial,” Injury Prevention, vol. 22, Suppl 2,
pp. A56.1–A5A56, 2016.

[12] J. Darren, “Agility in team sports: testing, training and factors
affecting performance,” Sports Medicine, vol. 46, no. 3,
pp. 421–442, 2016.

[13] E. Khooshab, I. Jahanbin, S. Ghadakpour, and S. Keshavarzi,
“Managing parenting stress through life skills training: a sup-
portive intervention for mothers with visually impaired chil-
dren,” International Journal of Community Based Nursing &
Midwifery, vol. 4, no. 3, pp. 265–273, 2016.

[14] L. Garnweidner-Holme, H. S. Haugland, I. Joa et al., “Facilita-
tors and barriers to healthy food selection at children's sports
arenas in Norway: a qualitative study among club managers
and parents,” Public Health Nutrition, vol. 24, no. 6, pp. 1–7,
2020.

[15] D. Francesca, B. Daniela, and R. Rosa, “Transmitting sport
values: the importance of parental involvement in children's
sport activity,” Europe's Journal of Psychology, vol. 13, no. 1,
pp. 75–92, 2017.

[16] J. L. Donkesrs, L. J. Martin, K. F. Paradis, and S. Anderson,
“The social environment in children's sport: cohesion, social
acceptance, commitment, and enjoyment,” International Jour-
nal of Sport Psychology, vol. 46, no. 4, pp. 275–294, 2016.

[17] T. Buszard, M. Reid, R. Masters, and D. Farrow, “Scaling the
equipment and play area in children's sport to improve motor
skill acquisition: a systematic review,” Sports Medicine, vol. 46,
no. 6, pp. 829–843, 2016.

[18] K. L. Quarrie, J. Brooks, N. Burger, P. A. Hume, and S. Jackson,
“Facts and values: on the acceptability of risks in children's
sport using the example of rugby - a narrative review,” British
Journal of Sports Medicine, vol. 51, no. 15, pp. 1134–1139,
2017.

[19] M. Pan, Y. Liu, J. Cao, L. Yu, C. Li, and C.-H. Chen, “Visual
recognition based on deep learning for navigation mark classi-
fication,” IEEE Access, vol. 8, pp. 32767–32775, 2020.

[20] J. Jin, Y. G. Kim, S. G. Wee, D. H. Lee, and N. Gans, “A stable
switched-system approach to collision-free wheeled mobile
robot navigation,” Journal of Intelligent and Robotic Systems,
vol. 86, no. 3-4, pp. 599–616, 2017.

[21] R. Alazrai, M. Momani, H. A. Khudair, and M. I. Daoud,
“EEG-based tonic cold pain recognition system using wavelet
transform,” Neural Computing and Applications, vol. 31,
no. 7, pp. 3187–3200, 2019.

[22] S. Sridhar and A. Eskandarian, “Cooperative perception in
autonomous ground vehicles using a mobile-robot testbed,”
IET Intelligent Transport Systems, vol. 13, no. 10, pp. 1545–
1556, 2019.

[23] M. Gheisarnejad and M. H. Khooban, “Supervised control
strategy in trajectory tracking for a wheeled mobile robot,”
IET Collaborative Intelligent Manufacturing, vol. 1, no. 1,
pp. 3–9, 2019.

[24] Y. Bian, J. Peng, and C. Han, “Finite-time control for nonholo-
nomic mobile robot by brain emotional learning-based intelli-
gent controller,” International journal of innovative
computing, information and control, vol. 14, no. 2, pp. 683–
695, 2018.

[25] M. Rezaie, M. Malekmakan, A. Shirehjini, and
S. Shirmohammadi, “The effect of room complexity on physi-
cal object selection performance in 3-D mobile user inter-
faces,” IEEE Transactions on Human-Machine Systems,
vol. 50, no. 4, pp. 349–357, 2020.

12 Wireless Communications and Mobile Computing



[26] J. Leaman and H. M. La, “A comprehensive review of smart
wheelchairs: past, present and future,” IEEE Transactions on
Human-Machine Systems, vol. 47, no. 4, pp. 486–499, 2017.

[27] X. Zhou and S. Wen, “Analysis of body behavior characteris-
tics after sports training based on convolution neural net-
work,” Computational Intelligence and Neuroscience,
vol. 2021, 2021.

[28] T. Zhang, S. Fan, J. Hu et al., “A feature fusion method with
guided training for classification tasks,” Computational Intelli-
gence and Neuroscience, vol. 2021, 11 pages, 2021.

[29] K. Lee and H. Choo, “Predicting user attitudes toward smart-
phone ads using support vector machine,” International jour-
nal of mobile communications: IJMC, vol. 14, no. 3, pp. 226–
243, 2016.

[30] A. Soroka and L. Rigali, “Industry 4.0 and Smart City in mobile
machine's control systems,” IFAC-PapersOnLine, vol. 52,
no. 27, pp. 473–476, 2019.

13Wireless Communications and Mobile Computing


	The Auxiliary Function of Intelligent Mobile Robot in the Standard Training of Children’s Sports Movement
	1. Introduction
	2. The Auxiliary Function Method of Intelligent Mobile Robot in the Standard Training of Children’s Sports Movement
	2.1. Overview of Smart Mobile Robots
	2.2. Robot Dynamics
	2.3. Children’s Sports Training

	3. The Auxiliary Function Experiment of Intelligent Mobile Robot in the Standard Training of Children’s Sports Movement
	3.1. Experimental Subjects
	3.2. Physical Activity Guidance
	3.3. Intelligent Mobile Robot Parameters

	4. The Auxiliary Role of Intelligent Mobile Robots in the Standard Training of Children’s Sports Movements
	4.1. Balanced Items
	4.2. Differences in Balance Ability
	4.3. Vestibular Step Level

	5. Conclusions
	Data Availability
	Conflicts of Interest
	Authors’ Contributions

