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Abstract

This paper first explains the tennis technical action representation and matching technology, using the Euler angle method
to represent the coordinates of the tennis action gesture, realizing the deconstruction of the action gesture through the
gesture-solving algorithm, and then using the weighted Euclidean distance to match the tennis gesture to the action.
Secondly, we constructed the tennis technical movement training strategy for colleges and universities based on the task-
driven teaching method, and gave the teaching experiment method to analyze the effectiveness of the strategy. Finally,
the data was analyzed by examining the muscle characteristics of tennis technical movements and the teaching effect of
task-driven teaching. The results showed that the maximal EMG integral value of the muscles was 32.91uV.s in the level
1 group and 87.91uV.s in the level 2 group, and the maximal angular velocity of the ankle-knee-hip joints was
645.23+189.42°/s and the minimum angular velocity of the hip joints was 461.87+115.08°/s in all the landing modes.
115.08°/s. The task-driven teaching method can effectively improve the students’ tennis learning and technical level and
enhance the quality of tennis technical teaching in colleges and universities.
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1 Introduction

Tennis is a sport of strength, explosive force, and sensitivity coordination, which can make tennis
players enjoy the game and bring infinite fun at the same time. With the increasing standardization of
tennis teaching in colleges and universities, the importance of tennis teaching in colleges and
universities is also increasing, and physical education teachers should pay more attention to the
necessity of tennis technical training and implement the tennis technical practice in the actual teaching
work [1-2]. In the teaching and practice of tennis technology, the improvement of practical efficiency

can help students improve their skills, and the rational use of tennis training strategies can play a good
role [3].

At the same time, in the actual development of the college tennis technical movement teaching
training process, its teaching level and teaching quality will have a direct impact on the student’s
physical quality, and even with the ability to cultivate high-quality tennis talents have a very close
relationship [4]. The basic technical movements of tennis include serve, forehand stroke, backhand
stroke, forehand interception, backhand interception etc. The use of different technical movements in
tennis mainly depends on the position of the athletes on the court and their tactical choices [5-6]. How
to be able to deeply analyze the technical movements shown in tennis under the background of big
data technology to help students better master the technical essentials of tennis is the focus of tennis
teaching in colleges and universities.

At present, many colleges and universities have opened tennis elective courses, and the number of
elective students is also relatively large, but the lack of tennis technical movement training strategy
leads to a great reduction in the effectiveness of tennis teaching. This paper starts with the introduction
of tennis technical action representation and matching technology, utilizes the Euler angle method for
tennis action representation, and deconstructs tennis technical action through posture solving
algorithm and action matching algorithm. In order to test the effectiveness of the tennis technical
movement training strategy of colleges and universities constructed based on a task-driven teaching
method, a teaching experiment method was designed for the strategy, by analyzing the muscular
characteristics of tennis technical movements and the teaching effect of task-driven teaching in order
to verify the effectiveness of the tennis technical movement training strategy based on the task-driven
teaching method in this paper.

2 Review of research related to tennis teaching in colleges and universities

Tennis belongs to the skill-dominant category of inter-net confrontational sports, and its technical
movement types include both closed motor skills of technical movements of serving and open motor
skills of forehand and backhand, interceptions, high pressure and chip shots, which reflect the
diversity and specificity of technical movements [7-8]. Literature [9] examined cognitive mechanisms
based on EEG for tennis players and college students in a motor decision-making task. College
students exhibited longer reaction times and lower decision scores when making exercise decisions
than tennis players. Literature [10] discusses the basic nature of tennis and shows that tennis teaching
can only be improved by fully understanding the psychological qualities of athletes. The article
analyzes the brain waves and brain potentials during tennis training with EEG test technology so as
to understand the development of athletes’ psychological quality in the process of tennis teaching.
Literature [11] designed an online tennis teaching information platform with a robot system and
software architecture and tested its function and performance. The teaching effect of online tennis
teaching information platforms is better than that of traditional teaching methods and can effectively
improve students’ tennis skills.
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Tennis is one of the most popular sports in the world today, and with the advent of the big data era,
more and more research is directed at how to integrate tennis training with new technologies, which
has also led to the unprecedented development of tennis [12-13]. Literature [14] analyzed the
effectiveness of a motion capture system for tennis teaching. The system with portable and low-cost
advantages to give tennis more teaching methods can effectively capture the frequency of tennis
technical training forehand stroke. Literature [15] used the adaptive Gaussian mixture model to
analyze the classification of tennis game scenes, through which the model can effectively realize the
classification of tennis scenes and provide a certain data basis for the development of a tennis
technical movement training strategy. Literature [16] analyzed forearm fatigue for tennis technical
movement training by experts and non-experts for the factors affecting the level of tennis skills, and
the batting speed of the expert group was faster than that of the non-expert group.

In the technical movement training of tennis, in order to enhance students’ tennis technical ability
faster, teachers can develop training methods according to the training situation to ensure that students
can fully understand and master the technical requirements and key movements of tennis in a
relatively short period of time [17-18]. Literature [ 19] aims to improve tennis technology and enhance
the performance of athletes through the design of a battery-free device and pressure monitoring
system. The racket surface can be divided into regions by the system, and technical support is
available to detect the regional impact force. Literature [20] for the tennis training process of postural
control and muscle characteristics were analyzed. The athlete’s postural control can effectively
improve the level of the athlete’s technical training, reduce muscle stiffness and prolong the relaxation
time. Literature [21] discussed that in tennis training, scientific training detection technology can help
coaches better understand the students’ physical skills and psychological state and realize the
reasonable formulation of tennis technical movement training strategy.

In addition to this, literature [22] discussed the importance of serve technique in tennis sports training,
and high serve technique may realize the situation reversal of tennis competition. Eight tennis players
with high athletic levels were selected as the research object. The adaptive fuzzy system can
effectively predict relevant techniques for tennis serves and then better assist athletes in improving
their tennis skills. Literature [23] examines the relevant teaching strategies for tennis teaching and
the appropriate choice of action training strategies that can effectively enhance tennis technical ability.
Literature [24] analyzed the possible sports injuries in the process of tennis technical training. Sports
injuries will reduce the technical training of students to a certain extent, and it is necessary to
formulate reasonable training strategies to avoid possible injuries in the process of tennis technical
training.

3 Tennis technical movement representation and matching techniques

In order to better formulate the tennis technical movement training strategy, it is necessary to discover
the problems existing in the training process through the movement of tennis technology and then
realize the targeted construction of the movement training strategy. Thus, under the background of
big data technology, motion capture technology can better realize the capture of tennis technical
movements and then provide technical support for colleges and universities to carry out the analysis
of tennis technical movements and realize the training strategy of tennis technical movements in
colleges and universities to provide certain reference.

3.1 Representation of common action gestures

Digital analysis of movement data has become a crucial standard for measuring the movement state
due to the continuous improvement and development of big data technology. People usually use
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gestures to describe the motion state of objects, so this paper also uses the method of gesture
representation to describe the state of tennis action in the construction of tennis technical action
training teaching strategy. Posture can be used to represent the positional relationship between an
object’s coordinate system and the reference coordinate system. In mathematical research, the
mathematical methods that people commonly represent posture nowadays are the quaternion method,
Euler’s angle method, and the direction cosine matrix method, and they can be converted to each
other. Each person’s needs dictate which representations they choose, as each has its advantages and
disadvantages.

The Euler angle method splits a three-dimensional rotation into three rotations on the z, y, and x
coordinate axes to get three rotation angles. These three angles are called heading, pitch and roll
angles, and the definition of Euler angles is shown in Fig. 1 [25-26]. The blue XYZ-axes are the three
axes of the geodetic coordinate system, and the red XYZ-axes are the reference axes of the object
itself, and the intersection of the xy-plane and the XY-plane is said to be the intersection line, which
is denoted by the letter N.

Figure 1. Schematic diagram of the Euler angle definition

From the definition, it is clear that the Euler angles can be easily converted into a rotation matrix. The
rotation matrices around axes X, Y and z are denoted as:

1 0 0
R,=|0 cosr sinr (1)

X

0 -—sinr cosr

cosp 0 sinp
R= 0 1 0 (2)
—sinp 0 cosp

cosy -siny O
R,=|siny cosy O (3)
0 0 1
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In addition, Euler angles can also be interconverted with quaternions, Euler angles to quaternions and
quaternions to Euler angles are denoted as:

cosixcosﬁxcosl sinixcosﬁxcosl
2 2 2 2 2
q
° siancosﬂxcosX —cosixsinﬁxsinl
G | 2 2 2 2
- r " r )
G2 COS—xSinBXCOSX sin—xcosgxsinl
ds 2 2 2 2 2 2
cosixcosﬁsinz —sinixsinﬁcosl
L 2 2 2 1 L 2 2 2 |
arctan Zx(qoqu‘:qziqs)
r 1-2x(g; +0;3)
p|=|arcsin(2x (g, x g, —Gsx0,)) (5)
y arctan 2><(q0xq3:rq1>;q2)
1_2X(q2 +q3)

3.2 Attitude solving algorithm

The essence of attitude solving is to solve the orientation between coordinate systems through
coordinate transformation, which is described by the rotation matrix, and to update the rotation matrix
during the transformation process so as to solve the attitude.

The purpose of attitude solving is to recognize the coordinate transformation at different moments,
update the attitude matrix, and determine the carrier’s attitude and other information. Therefore, how
to accurately update the attitude matrix in the process of carrier attitude change becomes the key to
attitude solving. The following will analyze the application basis of the current, more popular attitude
updating methods [27-28].

1) Euler angle method

If the gyroscope output is expressed as a, =[w, @, @, 1" using the angular velocity vector, and

the Euler angle method is used to update the solution to the motion carrier attitude change process.
Then, the relationship between @, and the attitude angular velocity ¢, €, y canbe expressed as:

o, 0 o [0
o, |=C(4)C(0)| 0 |+C(¢)| 0 |+| 4 (6)
o, 74 0 0

The Euler angular differential equation is obtained from the above equation:

0 cosé singsind cosgtand |[ o,
¢|=——| 0 cosgcos® —singcosé (|, @)
74 0 sing CoS ¢ 0]

z
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Since the actual outputs of the carrier’s gyroscopes are all in the b -series, they are converted to the
n-series and the differential equation is solved to obtain the carrier’s attitude angle.

2) Quaternion Method

Because the relative rotation relationship of a coordinate system expressed by quaternions implies
the magnitude and direction of the rotation angle as well as the axis of rotation, it is able to skillfully
describe the rotation relationship of a moving coordinate system with respect to a fixed coordinate
system, and it is gradually becoming well known.

In geometric mathematics, quaternion is defined as:
. . a . ([«
Q(qm G, s qs) =0y +Q!+0Qy )+ qsk = COS(EJ +usin (E] (8)

Where is q,, ¢,, 0,, 0, are real numbers, « 1is the equivalent rotation angle of the rigid body,

u is the rotation axis, i, J, K are mutually orthogonal unit vectors. If ||Q||=1, the quaternions
are called canonical quaternions.

When describing the rotation of the system b with respect to the system n in terms of quaternions,
it can be expressed according to the law of multiplication of quaternions as:

Oo+0f —C; —0;  2(0,0, +0e0;)  2(Cy0l; — Go0l,)
Cr=| 2(0d,—G%) G5 -0 +05—05  2(0y0; +0C) 9)

2

20,05 +Aod)  2(005 — Qo) 95— -7 +07

And quaternionic differential equations:
v 1 b _ 1 b
Q:§Q®a)nb:§M(a)nb)Q (10)

Among them:

M (@) = o, 0 o -o 1
W) = a)y ~, 0 o, ( )
o, o -0 0

where ®,, ®,,and o, denote the three-axis angular velocity measurements of the gyroscope.

From this, the quadratic differential equation can be written as:

qo 0 -0, -0, -0,

. g, 1) o, 0 @, —Oy |G

°7la,| 200, -0, 0 o, g, 12
q3 o, a)y —, 0 0;



Analysis of tennis technical movement training strategy in colleges and universities under the background of 7
big data technology

In the attitude solution process, the differential equations are first solved, then the quaternions are
updated using the gyroscope measurements, thus updating the attitude matrix, and finally, the real-
time attitude is solved based on the attitude matrix.

3.3 Action Matching Algorithm

After clarifying the key action postures of long jump to be evaluated in the previous section, this
section of the study uses a matching algorithm to extract the key frames from the tennis sports video
to be tested, including the three action posture key frames of jumping, hitting, and landing, and is
used for the subsequent posture evaluation. In this paper, the BlazePose human pose estimation
algorithm is used to detect the joint points of the athletes and match them based on the coordinates of
the joint points as well as features such as the joint pinch angle in comparison with the standard poses
established in the previous section.

Therefore, in this paper, we use the weighted Euclidean distance for similarity calculation and set
different weights for different eigenangles. Assuming that the eigenangle vector of the pose to be

measured is p® = (p{, p{”,..., p{’) and the corresponding eigenangle vector of the standard pose

is q¥ = (ql“),qg‘),...,qﬁ”), the weighted Euclidean distance dg) is:

g = szg”(pg” ~qy (13
j=1

Where 1=1, 2, 3, 1 denotes the jumping stance, 2 denotes the hip spreading stance, 3 denotes the
stomaching stance, p” and q® denote the eigenangle vectors of the corresponding stances, d?
is the weighted Euclidean distance between the jumping eigenangle of the stance to be tested and the
corresponding standard jumping stance eigenangle. d{” is the weighted Euclidean distance between
the stance jerk eigenangle and the corresponding standard stance jerk eigenangle, d is the

weighted Euclidean distance between the stance tuck eigenangle and the corresponding standard tuck
eigenangle. n denotes the number of eigenangles, and " denotes the weight of the j th

eigenangle of stance i [29-30].

In order to improve the accuracy of the matching, this paper sets the threshold value t® , and
calculates the cosine distance between the coordinate vectors of all key points of the to-be-tested
poses and the coordinate vectors of the key points of the corresponding standard poses for d{’ <t®.
Assuming that the coordinate vector of the to-be-tested poseis P, = (X, ¥;, X5, Y5,---, X, ¥,) and the
coordinate vector of the standard pose is P, = (X[, Y;, X5, ¥5,..., X;,, ¥;) , the cosine distance between

the coordinate vectors of the to-be-tested pose and the standard pose is:

dcos —1— ps i pt
A=A

(14)

Since the attitude to be measured and the standard attitude are in different coordinate systems, all
coordinate points of the attitude to be measured, and the standard attitude is normalized before
calculating the cosine distance in order to make them have the same magnitude and comparable. For
each coordinate point (X, Yy) in the original coordinate system, it is normalized to (X',y’):
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, X
X'=———
max(X)

! — y
max(Y)

(15)

Where max(X) and max(Y) are the maximum values of the horizontal and vertical coordinates of
all coordinate points in the original coordinate system, respectively.

The combined distance between the to-be-measured attitude and the standard attitude is obtained by
considering the eigenangle Euclidean distance of the to-be-measured attitude and the vector cosine
distance of the coordinate points d . then:

d? = 14d;” + pdgy (16)

Where g and p, are the coefficient weights for matching the corresponding action gestures, and

min(d®) is taken as the final matching result.

4 College tennis technical movement training strategy design

In order to better formulate the tennis technical movement training strategy for colleges and
universities, this paper proposes to utilize the task-driven teaching method to conduct tennis
movement training. For the effectiveness of the teaching method for the relevant research objects and
teaching experiments set, for colleges and universities to further improve the tennis technical
movement training teaching ability to provide reference.

4.1 Research Objects and Methodology
1) Research object

This paper takes the effectiveness of the application of task-driven teaching strategy in tennis
technical movement training as the research object.

2) Research Methods
(1) Literature method

Based on the research needs of this paper, we utilize the China Knowledge Network Database, Wipo
Database, Wanfang Database, etc., to carry out relevant literature with keywords such as “teaching
effectiveness”, “task-driven teaching method”, “tennis”, “experimental research”, etc. “experimental
research” and other keywords for relevant literature search. Checked the research on physical
education teaching in the past two decades, organized the relevant content and academic views and
other subject knowledge, after analysis and summary, laid a solid theoretical foundation for the

practical research of this paper.
(2) Questionnaire method

Designed a questionnaire on the basic situation of the students, which was distributed to the students
for the survey before the experiment and was collected immediately after the students filled it out. A
questionnaire on teaching effect was designed and distributed to the students in the experimental
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group at the end of the post-test after the experiment, and it was immediately recovered after it was
filled out. To ensure the reliability of the teaching effect questionnaire, the retest method was used,
and the questionnaire was distributed again 15 days after the first distribution of the questionnaire.
The results of the two measurements were tested to be highly correlated with a correlation coefficient
0f 0.913.

(3) Teaching experimental method

Select the N province A university in the 2021 grade tennis elective students in the simple physical
fitness, ball sense test, in the two smaller deviations of the class to extract the results of the smaller
deviation of the 60 students, 30 students as the experimental group to adopt the task-driven teaching
mode, 30 students as a control group using the traditional mode of teaching, for a period of 20 hours
of teaching experiments, from the technical action of the serve, the technical level of normative The
experimental effect was evaluated comprehensively in many aspects, and the conclusion was finally
drawn.

(4) Mathematical statistics

Using EXCEL statistical software and SPSS software to process and analyze the data obtained from
the tests before and after the experiment, on the one hand, the data of the experimental group and the
control group before and after the experiment were respectively subjected to paired samples T-test,
vertically comparing the experimental subjects before and after the experiment to see if there is any
significant difference between the groups. On the other hand, independent sample t-tests were
conducted on the data of the experimental group and the control group after the experiment to verify
horizontally whether there were intergroup significant differences between the two groups of
experimental subjects so as to improve the scientific and effective data support for this study.

4.2 Experimental design of task-driven pedagogy
1) Experimental hypothesis

In the teaching experiment, the task-driven teaching method and traditional teaching method were
applied to teach students in the experimental group and the control group, respectively, to verify
whether the task-driven teaching method is more suitable for the teaching of tennis technical
movement training in colleges and universities than the traditional teaching method and can improve
the teaching efficiency. Based on the research of scholars on the impact of task-driven teaching
methods on students’ physical fitness, learning motivation, skill mastery and course satisfaction, the
study puts forward the following experimental hypotheses:

HI1: After the experiment, the physical fitness of the students in the experimental group was
significantly improved compared to the control group.

H2: After the experiment, there is a significant improvement in the skill level of the students in the
experimental group compared to the control group.

H3: After the experiment, there is a significant improvement in the learning motivation of the students
in the experimental group compared to the control group.

H4: After the experiment, students in the experimental group were more satisfied with the course than
the control group.
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2) Experimental purpose

Through scientific and reasonable experimental design, to verify the impact of task-driven teaching
method on improving the tennis learning interest, physical quality and tennis skill evaluation of
college tennis technical movement training students, so as to enrich the teaching methods and means
of tennis classroom, improve the students’ tennis learning interest, physical quality and tennis special
technical ability, and improve the teaching effect of tennis classroom.

3) Specific process of task-driven teaching

The traditional teaching method consists of teachers explaining and demonstrating, students imitating
and practicing, teachers correcting the link, and finally, carrying out the corresponding summary
evaluation. This paper is based on the task-driven teaching method of the technical movement training
strategy process, as shown in Figure 2.

Before class In class After class

R R 2

Introduce the task stage — Perform the task stage — Evaluation summary stage

v v v

Design the tasks Send out the tasks Evaluate the task
L and objectives and guide the and analyze the
Teacher activities —»- —_— _— ,
_— Arrange students to students
classroom tasks complete them characteristics

1 ¢ ¢

Group collaboration, analyze | Find problems,

SiLdentacinies REyissbeiuegas and think , complete the task summarize and reflect

Figure 2. Task-driven teaching specific process

5 Analysis of the application of technical movement training strategies in college tennis

Under the background of big data technology, more and more colleges and universities have set up
tennis technology courses, through which students’ physical quality can be improved and their tennis
technology level can be enhanced. Task-driven teaching method has become a very effective method
of teaching tennis technology, which can reduce the difficulty of students learning tennis technology
in the early stage and enhance students’ interest in learning tennis as well as enthusiasm so that
students can quickly master the basic technical movements of tennis. This chapter focuses on the
tennis technical movement technology given in the previous section and analyzes the effectiveness
of the application of the tennis technical movement training strategy based on the task-driven teaching
method in order to further improve the tennis technical movement training in colleges and universities
to provide a research basis.

5.1 Forehand Interceptor Technique Integral Myoelectricity

For the training of tennis technical movements in colleges and universities, this paper utilizes the
algorithms of attitude solving and movement matching to realize the decomposition of movements,
and utilizes motion capture to realize the testing of muscle initiation of tennis technical movements.
The forehand interception stroke is mainly divided into four stages: preparation posture, pad step to
lead the racket, swing to hit the racket and follow the ball to follow the swing, which is divided into
four stages: starting, leading the racket, hitting the racket, and following the swing. It is meant to be
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tested by various athletes in Level 1 and Level 2 groups. The starting phase’s EMG characteristics
will be analyzed in this section.

Figure 3 shows the relevant contribution of each muscle during the starting phase for different levels
of athletes. During the training of tennis technical movements, the comparison was made for the right
anterior deltoid (M1), left posterior deltoid (M2), right pectoralis major (M3), right biceps brachii

(M4), right triceps brachii (MS5), right brachioradialis (M6), and right ulnar carpal flexor (M7),
respectively.

From the results of the comparison of the relevant contribution of each muscle under the starting
phase, the contribution of the right anterior deltoid and the right brachioradialis of the Division I
athletes during the starting phase was 14.02% and 19.35%, respectively, which were 2.01% higher
and 26.47% lower than the relevant characteristics of the Division II athletes. The muscles in group I
and group Il had a maximum EMG integral of 32.91uV.s and 87.91uV.s, respectively. There was a
significant difference between the athletes of two different levels in the starting stage, and the method
given in this paper can obtain the muscular movement of the athletes in the process of exercise, which
i1s a more intuitive understanding of the athletes’ power movements, and provides data support for
improving the athletes’ tennis technical level to provide data support.

0.5+
V77 Level 1
20 Level 2 —L
S 0.47 ,
T
g
& 0.3
1=
2
S0.2
S
@]
0.1+
0.0

Action muscle

Figure 3. Muscle contribution rate in the preparation stage

5.2 Joint angular velocities of tennis movements

Players’ technical level can be partially reflected by their ability to master joint angular velocity in
tennis movement. In this paper, the angular velocity parameters of three different landing methods
were selected for experimental study from the moment of landing to the time of landing and
stabilization. The three different landing methods are forward tilt landing, normal landing and
backward tilt landing, respectively, for the non-dominant leg and the dominant leg of the selected
lower limb hip, knee and ankle joint angles to carry out experiments. The results of the joint angular
velocity experiments at different angles are shown in Figure 4. Figures 4(a), (b), and (c) show the
angular velocities of different joints during forward-leaning landing, normal landing, and backward-
leaning landing modes, respectively.

In this process, the angular velocities of all three joints increased first and then decreased, and the
time sequence of the maximum value was “ankle-knee-hip”. The maximum angular velocity of the
three joints in all landing modes was the ankle, with an angular velocity of 645.23+189.42°/s, and the
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minimum was the hip, with 461.87+115.08°/s. However, the standard deviation of the ankle was a
maximum +189.42, and the minimum was +34.58. 115.08°/s, but the standard deviation was +189.42
for the ankle joint and £34.58 for the knee joint. In comparing the dominant and non-dominant leg, it
was found that the anterior and posterior landings of the hip and knee joints showed significant
differences between the dominant and non-dominant leg. Whereas, anterior and posterior tilt landing
styles of ankle joints showed a highly significant difference between dominant and non-dominant
legs at a 1% level. In comparing the three landing styles, it was found that the standard deviation of
the maximum angular velocity values of the hip, knee and ankle joints was found to be the largest to
the smallest for the anterior tilt landing style, the posterior tilt landing style, and the normal landing
style, with values of £245.64, £124.35, and £36.97, respectively, and the maximum angular velocity
values of the three joints in the normal landing style were the closest to each other. In the three landing
modes, there were very significant differences between the hip joints of both legs and the other two
modes, the same situation for the non-dominant leg and the hip joint in the ankle joint, and there were
very significant differences between the dominant leg only in the forward-leaning landing mode and
the other two modes. In the knee joint, only the dominant leg showed a significant difference between
the anterior tilt landing approach and the other two approaches. In tennis, the use of the dominant leg
in the forward tilting landing position enables the acquisition of greater joint angular velocities, which
in turn leads to a better-hitting force.

100 100

04 0 e ,_. ﬁ':ﬁ
2 = e NP /,’ ,F ot

-100 4 = e = S 6] = S
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6 Conclusion

Tennis is one of the most popular sports in the world today, and it also enjoys the reputation as a
“noble sport”, “civilized sport”, “elegant sport” and so on. The development of big data technology
also provides a new opportunity for the optimization of tennis technical movement training strategy
in colleges and universities. In this paper, we start with the tennis technical movement representation
and matching technology and collect and decompose the tennis technical movements through
technical means so as to provide the basis for exploring the relevant characteristics of tennis technical
movements. Based on the task-driven teaching method, the tennis technical movement training
strategy for colleges and universities is constructed, and the specific tennis technical movement
training design is given. To verify the effectiveness of the tennis technical movement training strategy
constructed in this paper, the teaching effect was analyzed. The maximum value of the EMG integral
of the athletes in group I was 32.91uV.s, and the maximum value of the EMG integral of the athletes
in group II was 87.91uV.s. The maximum angular velocity of the three joints of “ankle-knee-hip” in
tennis technical movements was the ankle joint, and its angular velocity was 645.23+189.42°/s, and
its angular velocity was 645.23+189.42°/s, and its angular velocity was 189.42°/s, and its angular
velocity was 645.23+189.42°/s. 189.42°/s, and the smallest is the hip joint with an angular velocity
of 461.87+115.08°/s. Through the task-driven teaching method, the training strategy of the tennis
technical movement can effectively improve the students’ level of hitting and serving in tennis, and
can further improve the students’ tennis skills.

References

[1] Shangguan, R., Tang, J., & Che, Y. (2022). The influence of emotional state on perceptual anticipation of
tennis players in stalemate stage. International journal of sport psychology.

[2] Tang, K., & Huo, L. J. (2021). Optimizing synchronization of tennis professional league live broadcast
based on wireless network planning. Mobile Information Systems, 2021(7), 1-9.

[3] Wu, G. (2021). Monitoring system of key technical features of male tennis players based on internet of
things security technology. Wireless Communications and Mobile Computing.

[4] Rafael Martinez-Gallego, Jesis Ramodn-Llin, & Crespo, M. (2021). A cluster analysis approach to profile
men and women’s volley positions in professional tennis matches (doubles). Sustainability, 13(11), 6370.

[5] Juan Pedro.Fuentes-Garcia, Crespo, M., Rafael.Martinez-Gallego, & Villafaina, S. (2022). Impact of
match-induced pressure on hrv of junior tennis players. Physiology & behavior, 252, 113836.

[6] Dai, M., Liu, X,, Liu, X., Yang, L., & Duan, D. (2021). Diagnosis and follow-up mri evaluation of tennis
leg:new understanding of the pathogenesis and imaging. Injury(1).

[7] Iserbyt, P., Madou, B., Vergauwen, L., & Behets, D. (2011). Effects of peer mediated instruction with
task cards on motor skill acquisition in tennis. Journal of Teaching in Physical Education, 30(1), 31-50.

[8] Mehmet Yanardag, Birkan, B., Ilker Y1lmaz, Konukman, F., & Lieberman, L. J. (2011). The effects of
least to most prompting procedure on teaching basic tennis skills for children with autism. Kinesiology,
43(1).

[9] Wang, X., & Liu, Y. (2018). On the characteristics of on-the-spot tactical decision making and cognitive
mechanism in tennis teaching. NeuroQuantology, 16(6).

[10] Liu, Y., & Wang, X. (2018). Tennis teaching and variation pattern of neurotransmitter based on
electroencephalographic testing technology. NeuroQuantology, 16(5).

[11] Wang, Q. (2021). Tennis online teaching information platform based on android mobile intelligent
terminal. Mobile Information Systems, 2021(12), 1-11.



14 Hui Huang, Yanxin Liu and Shunlei Pan. Applied Mathematics and Nonlinear Sciences, 9(1) (2024) 1-14

[12] Ozkan, B., Karasan, A., & Kaya, |. (2021). A fuzzy based performance model for the assessment of
individual sport branches: a case study for tennis players. Journal of multiple-valued logic and soft
computing(1/2), 37.

[13] Gong, X., & Wang, F. (2021). Classification of tennis video types based on machine learning technology.
Wireless Communications and Mobile Computing, 2021(1), 1-11.

[14] Ruiz-Malagon, E. J., Delgado-Garcia, G., Castro-Infantes, S., Ritacco-Real, M., & Soto-Hermoso, V. M.
(2022). Validity and reliability of notch inertial sensors for measuring elbow joint angle during tennis
forehand at different sampling frequencies. Measurement.

[15] Wang, Y., & Wen, M. (2021). Simulation of tennis match scene classification algorithm based on adaptive
gaussian mixture model parameter estimation. Complexity, 2021.

[16] Wang, F. C. (2021). Skill level and forearm muscle fatigue effects on ball speed in tennis serve. Sports
biomechanics, 20(4).

[17] Frontera, W. R. (2021). A novel application of strain ultrasound elastography in the management of tennis
leg. American Journal of Physical Medicine and Rehabilitation(3), 100.

[18] Hartnett, D., Milner, J., & Defroda, S. (2021). The weekend warrior: common shoulder and elbow injuries
in the recreational athlete. The American journal of medicine.

[19] Yu, K., Gong, Y., & Fan, Z. (2022). A battery-free pressure sensing system based on soft piezoelectric
device for tennis training. Mechanika(3), 28.

[20] Colomar, J., Corbi, F., & Baiget, E. (2021). Alterations in mechanical muscle characteristics and postural
control induced by tennis match-play in young players. PeerJ, 9, 11445,

[21] Li, Y. (2021). Construction of intelligent campus tennis players’ body data monitoring and injury warning
system based on data fusion. Revista Brasileira de Medicina do Esporte, 27(spe2), 46-49.

[22] Yang, Y., & Hu, D. (2021). Technical analysis of adaptive neuron fuzzy intelligent system in tennis serve.
Journal of Intelligent and Fuzzy Systems(1), 1-10.

[23] Wang, B., & Wang, Z. (2018). Analysis of mapping knowledge domains of tennis teaching research in
china. Kuram ve Uygulamada Egitim Bilimleri, 18.

[24] Li, Y., Kim, K., & Ding, Y. (2021). Early warning system of tennis sports injury risk based on mobile
computing. Mobile Information Systems.

[25] Lin, C. H., Huang, W. J., & Wu, B. F. (2021). Deep representation alignment network for pose-invariant
face recognition. Neurocomputing, 464, 485-496.

[26] Jiang, H., & Tsai, S. B. (2021). An empirical study on sports combination training action recognition
based on smo algorithm optimization model and artificial intelligence. Mathematical Problems in
Engineering, 2021, 1-11.

[27] He, Z., Bu, X., Yang, H., & Song, Y. (2021). Derivative ratio attitude solution algorithm of tri-orthogonal
magnetic sensor for spinning projectile. Measurement(186-), 186.

[28] Zhang, T., & Kang, H. (2021). An algorithm for motion estimation based on the interframe difference
detection function model. Complexity, 2021.

[29] Jiang, F., & Chen, X. (2021). An action recognition algorithm for sprinters using machine learning.
Mobile Information Systems.

[30] Guan, Q., Wei, G., Wang, Y., & Liu, Y. (2021). A dual-mode automatic switching feature points matching
algorithm fusing imu data. Measurement(185-), 185.



	Abstract
	1 Introduction
	2 Review of research related to tennis teaching in colleges and universities
	3 Tennis technical movement representation and matching techniques
	3.1 Representation of common action gestures
	3.2 Attitude solving algorithm
	3.3 Action Matching Algorithm

	4 College tennis technical movement training strategy design
	4.1 Research Objects and Methodology
	4.2 Experimental design of task-driven pedagogy

	5 Analysis of the application of technical movement training strategies in college tennis
	5.1 Forehand Interceptor Technique Integral Myoelectricity
	5.2 Joint angular velocities of tennis movements

	6 Conclusion
	References

