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Abstract: With the rise of the sports
technology industry, it has become a global
trend to combine science with technology. We
can monitor the movement load and confirm
the correctness of the key claims through
wearable devices and action identification
system, in order to improve the sports
performance of the players, to search and
reduce the controversy of the competition.
Therefore, in the fast-paced table tennis
match, how to replace the traditional way of
sentiment search through technology
intervention is a topic worth discussing.
Objective: To improve the accuracy of table
tennis lovers serve and receiving through the
self-made marking system. Method: Use the
single test study method to record an amateur
table tennis player. Table tennis marker
analysis and C statistics are used to
understand the strength of the relationship
between the variables. Results: Subject to
accept the correct reading rate of "table
tennis marking system after intervention".
The C statistical analysis results found C=. 71,
the cut-off test results z=2.85 (p <. 05),
reaching significant differences. Conclusion:
The visual learning of the table tennis
marking system is effective. Conclusion:
According to the C statistics and the analysis
of the critical value results, the interpretation
accuracy rate is not significantly different
between the tracking period and the
processing period, and the intervention effect
is retained. In addition, the table tennis
technology ball road is many difficultTo
resolve with the naked eye. Therefore, it is
believed that the improvement of
interpretation accuracy is not only the
improvement of their own skill level, but also
the theoretical knowledge reserve of table
tennis. The two are mutually related, which is
also of great benefit to the skill level.
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1. Introduction
The subjects of this study are female college
students of National Tsinghua University, 19
years, zero ball age, no major upper or lower
limb injuries within one year and have not
received professional training in table tennis,
and have visual teaching with the consent of the
subjects. The main purpose of this study is to
improve the reading accuracy of table tennis
lovers serving and receiving service through the
table tennis marking system.

2. Experimental Process
This study discusses the effectiveness of table
tennis marking system in learning the accuracy
of table tennis serve and return judgment. The
most basic design in a single experimental
design case is AB, ABA, or ABAB. Among
them, AB is the most basic form, but AB design
a single case study cannot ensure the intrinsic
validity, experimental effect may be the natural
case of mature or other events, so the design of
the ABA add a baseline for participants back to
the baseline period without intervention, if the
behavior of the participants return to the state
before the intervention period, can make the
researchers more confident to prove the
experimental effect is attributed to the
intervention. Therefore, this study adopted the
single subject experimental design A-B-A
withdrawal design. This study did not conduct
any teaching during the baseline stage, and only
collected the performance data of the subjects
serving and receiving reading rate when
watching table tennis matches. After the baseline
level is stable, the intervention stage is entered.
During the intervention period, the researchers
first marked the video of table tennis, and then
studied the subjects by video, teaching every day
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for eight consecutive days, 15 minutes each time,
and then analyzed the obtained data. During the
retention period, the subjects will not learn to
test the effectiveness of the subjects learning
about the table tennis marking system.
The self-change is a customized "table tennis
labeling system" developed by the Sports
Science and Technology Center of Taiwan
Tsinghua University, that is, combining visual
learning guidance for subjects, including table
tennis technology analysis and analysis of image
results, and using the obtained data to teach
one-to-one interpretation learning results in the
form of visual learning. According to the change,
whether the subject has the learning effect after
learning the table tennis marking system, that is,
in the correct rate of serving and receiving, the
improvement of correct interpretation indicates
that the learning of the table tennis marking
system is effective; otherwise, the effect is not

good, as shown in Figure 1. The interpretation
accuracy is calculated by the formula (formula _
1).
Correct rate formula: Total score for reading

Perform the correct score
=

Correct rate of judgment (1)
The experiments were carried out in the indoor
table tennis field, and a camera (60Hz) was set
up on the sagittal surface of the ball table to
record a singles match, and the complete events
were captured and remitted through Movavi
video editor editing software. Then tsinghua
university sports science and technology center
development of customized "table tennis
marking system", test purpose to evaluate the
subjects in table tennis interpretation ability, the
system content contains forehand and backhand,
ball and table tennis table tennis technology, and
through the two table tennis coach mark analysis,
table tennis marking system interface, as shown
in Figure 2.

Figure 1. StudyArchitecture Diagram

3. Data Analysis and Processing
In this study, four master researchers were
divided into two groups as co-scorer to assist in
scoring and analyze the effectiveness of students
progress before and after teaching intervention.

The evaluation data collected in the baseline
period, intervention period and retention period
are analyzed and drawn into a curve diagram.
Stage change analysis was then performed. The
analysis method is as follows:

Figure 2. Main Screen and Analysis Interface of the Table Tennis Marking System
In-stage change analysis: explore the level
stability, level range change, trend trend, trend
stability, level change and average level of

relevant data analysis during the stage.
(1) Horizontal stability: the average value of the
data points in the stage is calculated, and the
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average value is the horizontal line. If 80-90% of
the data points in a certain stage fall within 15%
of the horizontal average value, the data will be
considered stable; otherwise, it is variable.
(2) Horizontal range: refers to the range of the
vertical axis value of the minimum and
maximum data points in the stage, which is
helpful to understand the change situation of the
data points during the stage.
(3) Trend trend: refers to the slope of the data
path, with rise (/), decrease (\) and level
(—) Three data paths, their significance is
progress (+), backward (-) and zero progress (=)
three situations, in the middle division method
can be used to draw the trend.
(4) Trend stability: according to the number of
data points along the trend line in the stage. If
more than 85% of the data points fall within the
15% range, the data can be considered stable.
(5) Level change: refers to the level change
within the stage, that is, the last part of the stage
and the vertical axis of the first data point
straight decrease.
(6) Average level: refers to the sum of the
vertical axis values of all data points in the stage
to remove the total number of data points.2
Inter-stage change analysis: focus on the data
comparison of two adjacent stages to calculate
the change between the levels, the direction and
effect of the trend change and the overlap
percentage of the two stages.
(7) Change between levels: refers to the
difference between the first data point in the
next stage in the adjacent stage, and the last data
point in the previous stage. If the level change is
positive, the subjects evaluation results show
progress, or reverse.
(8) Direction and effect of trend change: it is
used to compare the change effect of two
connected stages, which may be positive,
negative or unchanged, and then used to
evaluate the effect of teaching intervention.
(9) Percentage overlap: refers to the data points
after the two adjacent stages. The overlap ratio
within the data range of the previous stage refers
to the data points within the range of the
previous stage divided by the total data points of
the current stage and multiplied by 100%. It
refers to calculate the numerical overlap range of
data points between adjacent stages. A lower
overlap ratio indicates a more pronounced effect
of the experimental treatment.
This study is supplemented by C statistics to
explain the results of the visual analysis, to test

whether the subjects progress situation has
reached a significant level, in order to verify the
effect of the teaching treatment. In the formula,
N is the number of data points, SC is the
standard deviation of the C value, and Z is the
normal assigned value. This formula can be used
within and between stages. As long as the data
of the stage is brought into the formula, the
Z-value obtained can be used as a judgment of
the stability of the data. If the Z value calculated
during the stage reaches a significant level, the
subjects performance is not stable; during the
calculation between stages, if the Z value of the
baseline and intervention period reaches a
significant level, the intervention effect is good.

4. Experimental Result
After the analysis of the table tennis marking
system, it was learned that the intervention of
the table tennis marking system improved the
subjects performance in the accuracy of table
tennis serve and reception. The results are
shown in Figure 5, the subjects did not practice
table tennis before this experiment, and the
"interpretation" behavior in the baseline period
was 22.2%. After the assistance of the table
tennis marking system, the performance of this
behavior was significantly improved, with the
highest 88.2% and the lowest 31.6%, all higher
than the baseline period, and the "interpretation"
behavior in the processing period was 62.1%. It
is known that the overlap rate between the
baseline period and the processing period is 0%.
Compared with the extension period, the
intervention period is 78.1% during the tracking
period and 100% respectively. It shows that the
learning effect of the subjects in the baseline
period is lower than the treatment period and the
tracking period; the intervention effect of the
subjects is retained. In addition, the subjects
received the correct interpretation rate of "after
the intervention of the table tennis marking
system", and the results found that C=. 71, the
cut-off test results of z=2.85 (p <. 05), reaching
a significant level, with an effective
interventional response.
In the past, the information of all the contestants
was collected and summarized in a traditional
way, and the technical style of the contestants
cannot be judged in the limited time (Zhuang
Guoliang, Liu Youde, 2013). In this study, the
correct interpretation rate of the case is mainly
discussed on the basis of the competition video,
so as to present the characteristics of the
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competition. Therefore, before the visual
learning method, students need to pay attention
to independent learning. First of all, they need to
increase the first knowledge, especially the
understanding of the knowledge background is
particularly important (2017, Chen Guangzhi,
Zeng Ruicheng). Students learning ability
affects the level of interpretation accuracy. With
the improvement of interpretation accuracy,
students can deal with the tactics of different
players with clearer tactics in the competition.
With only one study subject, the results of this
study are not suitable for the evaluation of the
parent group.

Figure 3. Correct Interpretation Rate

5. Conclusion
The subjects visual learning of the ping-pong
marking system was interventional, with
significant differences. The analysis of C
statistics and critical value results shows that
there is no obvious difference between the
interpretation accuracy in the tracking period
and the processing period, and the intervention
effect is retained. In addition, the table tennis
technology ball path is numerous and high
technical requirements, it is difficult to
distinguish with the naked eye. Therefore, it is
believed that the improvement of interpretation
accuracy is not only needs to the improvement
of their own skill level, but also needs to
improve the knowledge reserve of table tennis.
The two are mutually related, which is also of
great benefit to the skill level.
It is suggested that future studies can mark more
detailed content for the requirements, such as the
number of rounds, the application effect of other
techniques and tactics. It is hoped that more
researchers will be willing to engage in such
research in the future and collect more
information for the follow-up evaluation of the
accuracy of the table tennis marking system.

With the improvement of the subjects table
tennis level, the interpretation analysis of other
balls in the table tennis competition was
gradually increased. In addition, according to the
level of the subjects, a variety of players can be
selected for comparison. Through the
classification of various competition results and
more detailed analysis between each round, the
performance characteristics of the players of
each level can be understood, so that the coach
and the players can have more effective pre-war
analysis and training arrangement.
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