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Abstract. The traditional teaching method adopts the unified teaching method,
which can not fully pay attention to the students’ differences in learning track
and field movements, which leads to students’ errors in learning track and field
movements and affects the teaching effect. Therefore, this paper studies the online
intelligent teachingmethod of track and field error avoidance based onmultimedia
video.After themultimedia video image is collected and processed, the 3Dcontour
feature of track and field action is used to reconstruct and decompose. The gray-
scale contourmodel is used to detect the track and fieldwrong actions in the image.
By analyzing the causes of the wrong actions, the teaching of avoiding the wrong
movements in track and field is completed. A case study in a university proves
that the teaching method can improve the standard of students’ movements and
the teaching effect is better.

Keywords: Multimedia video · Track and field wrong action · Wrong action
evasion · Online intelligent teaching

1 Introduction

Track and field, as a major subject of physical education in primary and secondary
schools, is the key content of physical education curriculum.Good study of track andfield
can effectively improve students’ physique, cultivate their strength and resilience, and
promote their physical andmental health. The new national curriculum requires students
to care about their physical and mental health, cherish life, improve their psychological
quality, build up a strong and healthy body through physical training, cultivate team
spirit, and learn how to learn and do things. Now in the technical teaching of track and
field sports, the teaching method is mainly fixed class as a unit, in this model, teaching
is the teacher’s explanation demonstration [1]. However, in the technical items of track
and field, the professional requirements of each track and field movement are very high.
It is difficult for the students to observe the composition of the movement completely
under the teacher’s demonstration action, understand the key and heavy difficulty of the
track and field movement, and the problems in the technical study can not be fed back
to the students in time, so that the students can form the correct movement concept,
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and the students are easy to make mistakes, so that it is difficult to achieve satisfactory
teaching effect [2]. The traditional teaching method is easy to cause the difference
between the students with higher physical ability level and the students with lower
physical ability level under the same teaching schedule. So some students are easy to
lose their enthusiasm for learning and can’t keep up with the teaching schedule of other
students. The traditional teaching method is difficult to meet the needs of training talents
in the new era. Therefore, it is necessary to reform the teaching of track and field courses
for physical educationmajors in colleges and universities.When teaching track and field,
it is very important to correct and adjust students’ wrong actions in time. Wrong track
and field movements will not only affect the results of track and field sports, long time
to maintain the wrong posture will affect the health of students [3].

Based on the above analysis, this paper will study the multi-media video based on
the track and field error movement to avoid online intelligent teaching methods. After
the multimedia video images are collected and processed, the 3D contour features of
track and field movements are used to reconstruct and decompose the images. The gray
scale contour model is used to detect the wrong motion in the track and field images. By
analyzing the causes of the wrong motion, the teaching of avoiding the wrong motion in
track and field is completed. The designed online intelligent teaching method based on
multimedia video can improve the standard of students’ track and field movements, and
the teaching effect is more ideal. The innovation of this paper is the use of multimedia
video technology, the maturity of the technology to promote the modern curriculum
reform provides great convenience, the use of multimedia technology can improve the
efficiency of modern teaching, improve students’ learning enthusiasm.

2 Research on Intelligent Teaching Method of Wrong Track
and Field Motion Evasion Based on Multimedia Video

2.1 Multimedia Video Image Acquisition and Processing

In sports training, visual recognition technology is used, mainly through the decompo-
sition of three-dimensional contour features to complete the wrong action recognition.
For example, in the hurdle movement, the site is fixed, assuming that the starting point
angle of the site is the origin, and the length, width and height directions are respectively
x-axis, Y-axis and z-axis [4]. The field length x0, width y0, and the highest z0 of the
athlete’s flight are 14 m, 8 m and 5 m respectively, and the three-dimensional coordinate
system is established. The three-dimensional coordinate system is shown in Fig. 1.

By confirming the coordinates of the shoulder, hand, toe and other important parts
of the athletes, the outline of the athletes can be drawn. For example, when an athlete
makes a leap in the air, he can determine whether there is any error in the movement such
as swinging his legs or feet according to the difference between the toes and shoulders
on the z axis. But it is easy to be affected by the environment disturbance when the
contour feature is extracted according to this method, which leads to high error rate of
error detection. Using 3D modeling and detection technology to realize motion image
processing, it can complete image feature decomposition and detection through image
processing, and check the integrity of the wrong action.
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Fig. 1. Three-dimensional coordinate system of track and field

In accordance with the above ideas, in the use of three-dimensional visual scanning
and tracking recognition technology to complete sports training in the wrong action
image acquisition. For image preprocessing, we need to take into account the random
distribution of images with irregular attributes [5]. If any point is regarded as the initial
value of data acquisition, the attenuation coefficient must be set and the image row
replacement must be performed. Combined with the wrong motion image sequence,
corner marker and 3D template can be matched to reconstruct the image and calibrate
the contour. On the basis of image localization, the differential feature of the image can be
obtained by compensating the difference of moving frames. Using the parallax function,
the image pixel features can be weighted, the shape model can be solved, and the error
motion distribution domain can be obtained. By decomposing the related pixel features,
the tracking parallax can be obtained and the contour features can be determined [6].
Using theweight of intersection points to cover each interval information, the feature can
be determined to extract data items and complete pixel estimation. In practice, when the
feature sampling points and the model match, the gray stage quantization decomposition
is needed to obtain the image fuzzy vector set:

ECV (c1, c2) = μL(C) + v · A(in(C)) + λ1

∫
in(C)

|I − c1|2dxdy + λ2

∫
in(C)

|I − c2|2dxdy (1)

In formula (1), c1 is the reconstruction target of error action image; c2 is the feature
distribution primitive of error action image reconstruction, μ, v, λ1 and λ2 refer to the
samplingweight coefficients ofmultimedia video images, which are all constants greater
than 0, and L(C) is the length of image reconstruction contour;A(in(C)) is the brightness
of the reconstructed pixel. Through gradient decomposition, the image is scanned from
the spatial dimension, and the 3D image reconstruction can be realized.

2.2 Image Decomposition and Reconstruction

According to the above idea, motion feature extraction is needed in the process of image
pixel decomposition to estimate the edge feature of wrong motion contour. According
to the motion attitude space vector, motion elements can be introduced into the closed
curve. The active region can be represented by time-delay function, and the wavelet mul-
tidimensional scaling coefficients can be obtained by referring to the set of background
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graph rules [7]. For the modeled image module, block matching can be implemented,
and the differential matching of moving frames can be realized by multi-dimensional
decomposition. In practice, in 3D modeling testing, the contour of the reconstructed
image is obtained:

E = θELBF + (1 − θ)ELGF + vL(φ) + μP(φ) (2)

In formula (2), θ refers to the gray weight coefficient of the neighborhood of each
error action pixel. In the three-dimensional data field, there are two regions, as the
sampling pointmatching field,ELBF is the local gray information of track and field action
in the image,ELGF is the local gradient energy item of track and field action in the image,
L(φ) is the constraint term of the edge contour length of the track and field action in the
image, andP(φ) is the regular term of the edge contour length of the track and field action
in the image. Through smoothingfiltering, themodel definition can be completed, and the
local gradient feature decomposition can be realized by using quantitative information,
and the correct and wrong actions in the image can be distinguished. In the case of
centralized distribution of moving image pixels, the gray value of neighborhood error
action image reconstruction has correlation, which can be used for image segmentation,
extract the information of image 3D data field, and complete the reconstruction of action
3D coordinate system [8]. According to the detection results, it can match the contour
model of the wrong action, complete the corner marking of the image sequence, and
determine the Gaussian distribution of the error action in the image:

P(φ) =
∫

1

2
(|∇φ| − 1)2dx (3)

According to the Gaussian distribution of the error motion in the image, the error
track and field motion in the multimedia video image is detected.

2.3 Wrong Track and Field Motion Detection

According to the gray-scale contourmodel, the 3Dmotionmodeling and detection can be
completed by combining the wrong motion rules. Concretely speaking, it is to match the
motion correlation in the wavelet kernel space and complete the construction of motion
mapping function. In the region boundary position, the acquired image template value
can be analyzed and the moving frame coordinate of the image feature can be obtained
according to the ray direction. In error motion modeling and detection, the intersection
coordinates of feature moving frames need to be solved, and the corresponding 3D
data field can be obtained by minimizing the reconstruction gray value [9, 10]. When
the external disturbance is not fixed, it is necessary to decompose the contour features
of the athlete’s body to enhance the visual recognition component estimation. Region-
pixel information can be obtained by traversing addressing, information collection and
reconstruction of feature database using local binary fitting:

L = J (w, e) −
N∑
i=1

ai
{
wTφ(xi) + b + ei + yi

}
(4)
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In formula (4), J (w, e) refers to the repeated pixels in the moving position; xi and yi
are the correct and wrong action eigenvectors of the i Gaussian unit, ai is the standard
action configuration sequence, and φ(xi) is the contour feature distribution function.
Through the analysis, we can extract the three-dimensional feature of the wrong action,
and complete the action detection through decomposition.

Through 3Dmodeling and detection, the feature quantity of wrongmovement can be
extracted, but there is a great difference in position between different sports. In order to
meet the requirements of sports training guidance, it is necessary to extract all position
information, and then realize vector normalization by summing. For any motion, it is
necessary to extract spatiotemporal features, do a good job in direction gradient and
boundary selection, so as to accurately depict the motion. When the action features are
combined, it can be seen that the images collected by machine vision contain 30–960-
dimensional information, which makes the feature dimension far exceed the training
samples. In order to ensure the efficiency of the method, dimensionality reduction is
needed to reduce the computational complexity while preserving the important features.

Based on the acquisition of action video, the Gaussian mixture model is used to
complete the feature extraction, and then the high-dimensional feature is obtained by
fusion. Using the model to select the important features, the support vector machine for
action classification can be obtained. In the application of the algorithm, we can know
that the feature vector X1 = [x1, x2, . . . , xTi]T is extracted from the video, and the high-
dimensional matrix is X1 = [x1, x2, . . . , xm]T . Projection in the low-dimensional space
can get the reduced dimensional motion feature set VRP = [

vi ∈ Rd
]
, d refers to the

reduced dimension, Rd refers to the low-dimensional space, and Rd refers to the reduced
motion features [11, 12]. The probability of motion features obtained by dimension
reduction in Gaussian element is estimated, and the estimation formula is as follows:

r(i) = wipi − vi
k∑

i=1
wipi(vi)

(5)

In formula (5), pi refers to the probability assigned to the i Gaussian cell, and wi

is the mixing weight, according to the model parameters and the gradient vector, the
gradient values can be cascaded to get the motion feature vector set after dimension
reduction. Using the reduced dimension set to train the support vector machine, identify
the correct and wrong action feature vectors, and complete the output of action category
value, and get the detection results of wrong track and field actions.

2.4 Implementation of Evasive Correction of Wrong Track Movements

According to the above process, the causes of students’ wrong track and fieldmovements
are analyzed and corrected after the transformation of students’ wrong track and field
movements.

First, make sure that the students have a correct idea of the technology. Secondly, find
the reason from the physical quality. If the practice students have the correct concept of
technology, but still can not correctly complete themovements,we should knowabout the
physical condition of students [13, 14]. Then, find the reason from psychological factors.
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Some people in a separate operation, can better complete the action, in the presence of
many people or teachers, because of tension and can not complete the action. Some
people in a large number of occasions full of energy, can better complete the action,
when the quality of action is not high, and even the wrong action [15]. Still others are
afraid to run because of the uneven ground. Bad weather will also lead to the wrong
action. Finally, look for the reason from the whole factor of action [16]. Every part of
any track and field skill is an organic and inseparable whole, and there is an internal
connection between the movements, and the emergence of any movement is not isolated
[17]. Therefore, in the search for the cause of the error, but also from the overall technical
starting point, check the previous stage of action or action related to the action of other
problems. In addition, we should consider students’ technical proficiency. In the teaching
process, the technical action which the student learns, must achieve the skilled degree,
needs certain time. In the beginning stage of technology is not consolidated, this or that
kind of wrong action is unavoidable, can not be overly demanding, act too hastily [18].

In view of the above analysis of the causes of students’ wrong track and field move-
ments, action correction [19]. When correcting the wrong action caused by unclear
technical concept, we should further explain the technical essentials, and with the cor-
rect demonstration or see the picture, so that students have a correct understanding of
the technology. When correcting the wrong actions caused by poor physical quality, we
should change the conditions and requirements of teaching in class so as to realize and
master more correct techniques. When correcting the wrong actions caused by psycho-
logical reasons, we should give psychological guidance to the students, explain the aim
and significance of learning, enhance ideological understanding, eliminate ideological
concerns, and educate them to cultivate their own bravery and tenacity and overcome
difficulties [20, 21]. At the same time, we should improve the conditions of teaching
and practice. From the overall technical point of view, from the most important aspects.
Once the primary error is corrected, its subordinate errors can be resolved [22, 23]. If
the wrong action is caused by an incomplete or imperfect previous action, it can be
corrected by improving the previous action. For example, in the long jump can not jump
up, the movement performance is too forward, which is the run-up the last few steps too
forward and the cause of the last step is too small. According to this situation, correct the
last few steps of running posture and running method, you can solve the above mistakes.
For the technical unskilled and the wrong action, do not start to correct, the practice to
emphasize its correct approach, repeated many times can be gradually resolved.

Through the above content, this paper completes the research on the teachingmethod
of track and field error motion avoidance based on multimedia video.

3 Experimental Results

3.1 Experimental Preparation

In this case study, the experimental group is based on the multimedia video, and the
experimental group is based on the existing teaching methods of track and field. By
comparing the two groups of subjects in the verification cycle after the end of the standard
level of track and field movements to evaluate the effectiveness of the two teaching
methods.
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The research objects are the students of the physical education college of a university.
A total of 40 students are selected from Class 2 and Class 3 of the male sports training
major class of the university in 2017. Before the experiment, the two groups of students
were tested for the difference of body shape and physical quality. During teaching, the
two groups were consistent in the number of students, teaching content and practice
amount. In the last class, experts will test the standards, skills and theories, and check
and ratify according to the relevant track and field action assessment standards. From
two parallel classes, 20 students from Class 2 were selected as the control group, and
20 students from Class 3 were selected as the experimental group. According to the
syllabus of the School of Physical Education of the university, the teaching was carried
out according to the teaching schedule. The experiment period was 4 weeks, with 2
classes per week and 4 class hours, a total of 16 class hours. In the last class, the students
were tested for reaching the standard, technical evaluation and theoretical knowledge.

Before the experiment: Carries on the experiment two groups of schoolmates to carry
on the body shape and the physical quality pre-test examination. The Table 1 shows the
test results of the subjects before the teaching begins.

Table 1. Analysis table of test results of physical form and physical fitness indexes of students
before the experiment (n = 40)

Groups Numbers Height/m Weight/kg 30 m/s The
standing
long
jump/m

Forward
shot put/m

x ± s x ± s x ± s x ± s x ± s

Experimental
group

20 177.4 ± 5.50 68.19 ± 6.36 4.15 ± 0.22 2.79 ± 0.07 9.00 ± 1.12

Control
group

20 175.4 ± 4.558 65.275 ± 5.11 4.34 ± 0.37 2.79 ± 0.07 8.815 ± 1.1

t – 1.251 1.611 1.962 0.064 0.515

p – 0.22 0.12 0.06 0.95 0.61

Table 1 The results of the test show that there is no significant difference between the
two classes in the body shape andmain body quality indexes (P > 0.05). The experiment
is suitable for this subject, which ensures the high validity of the experiment.

In the experiment, the experimental group and the control group were both taught by
the same person. The teaching progress, teaching hours, exercise intensity and practice
amount of the two groups were consistent.

After the experiment, the students were tested for reaching the goal of track and field
action, skill evaluation and teaching technique theory knowledge, and the data of control
group and experimental group were tested statistically. Analyze the experimental data
and draw corresponding conclusions.
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3.2 Results

After the experiment in the first teaching stage, the results of the experimental group and
the control group were analyzed as Table 2:

Table 2. Comparison and analysis table of the scores of the experiment group and the control
group (n = 40)

Groups Attaining result Performance evaluation (score)

x ± s x ± s

Experimental group 19.95 ± 2.585 68.95 ± 5.346

Control group 18.80 ± 1.795 69.70 ± 6.071

t 1.634 0.415

p 0.110 0.681

Table 2 shows the comparison between the two groups of students after the 2nd class,
which shows that the average score of the experimental group is 19.95 and the standard
deviation is 2.585. The average score of the control group was 18.80, the standard
deviation was 1.795, the average score of the experimental group was 68.95, and the
standard deviation was 5.346. The average score of the control group was 68.70, and the
standard deviation was 6.071, P> 0.05. There was no significant difference between the
control group and the experimental group.

After the experiment in the second teaching stage, the results of the experimental
group and the control group were analyzed as Table 3:

Table 3. Comparison and analysis table of the scores of the experiment group and the control
group after the 5th class (n = 40)

Groups Attaining result Performance evaluation (score)

x ± s x ± s

Experimental group 32.35 ± 3.760 77.15 ± 5.122

Control group 28.40 ± 2.664 72.40 ± 3.202

t 3.834 3.516

p 0.015 0.021

The results showed that the average scores of the two groupswere 32.35, the standard
deviation was 3.760, the average scores of the control group was 28.40, the standard
deviationwas 2.664, the average scores of the experimental groupwas 77.15, the standard
deviation was 5.122. The average score of control group was 72.40, and the standard
deviation was 3.202. Judging from the results of the second stage, the control group in
the track and field reached the standard and technical evaluation results are lower than
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the experimental group. There were significant differences in experimental data. The
results showed that the use of multimedia video in motor skill learning had an impact
on the prevention and correction of motor skills, and the students in the experimental
group had obvious progress.

After the experiment in the third stage, the students in the experimental group and
the control group had the following results and analysis:

Table 4. Comparison and analysis table of the scores of the experimental group and the control
group after the 8th class (n = 40)

Groups Attaining result Performance evaluation (score)

x ± s x ± s

Experimental group 40.15 ± 4.120 83.55 ± 5.155

Control group 31.70 ± 3.197 78.40 ± 3.604

t 7.246 3.662

p 0.017 0.010

Table 4 shows the comparison and analysis of the results of reaching the standard
of track and field movements and technical evaluation after the course, we can see that
the average score of the experimental group is 40.15, the standard deviation is 4.120,
the average score of the control group is 31.70, the standard deviation is 3.197, the
average score of the experimental group is 83.55, the standard deviation is 5.155, the
average score of the control group is 78.40, the standard deviation is 3.604. The results
of the experimental group were significantly better than those of the control group. The
experimental data showed that the multimedia video teaching method was better than
the conventional teaching method.

To sum up, the online intelligent teaching method of track and field error avoidance
based on multimedia video studied in this paper can effectively improve the standard
degree of students’ track and field movements when applied to teaching, and obtain
better teaching effect.

4 Conclusions

Traditional teaching method can not meet the needs of modern track and field teaching.
In order to correct and avoid students’ wrong track and field actions in time, this paper
studies the intelligent teaching method of track and field actions avoiding online based
on multimedia video. Compared with the traditional teaching method, the method of
this paper can effectively improve the accuracy of students’ track and field movements,
ensure the standard of students’ track and field movements, and achieve better teaching
results.
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