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Abstract 

With the increasing application of artificial intelligence technology in various aspects of 
social life, methods combining various advanced technologies have gradually emerged 
in sports training to improve athletic performance. This article uses deep learning 
methods to develop personalized training plans for taekwondo competitions in sports 
colleges and universities in China. This article conducts basic physical fitness tests on 
students who participate in training, and statistically analyzes their performance in 
Taekwondo competitions. Based on this, a learning strategy based on different learning 
stages is adopted. By establishing a data model that matches each student's learning 
performance, corresponding algorithms are used to optimize it, in order to achieve 
personalized learning effects. Student ID 1 (insufficient kicking force) scored 70 points 
before training and 85 points after training; Student ID 2 (poor balance) scored 65 points 
before training and 80 points after training. This article has significant theoretical and 
practical value in promoting the reform of physical education teaching in universities. 
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1. INTRODUCTION 

Taekwondo is a globally recognized sport that not only trains students' physical fitness, but 
also their willpower and willpower. However, in some studies, traditional Taekwondo training 
methods overlook the differences among individual players. In today's era of technological 
progress, in order to improve competitive level and explore more personalized and scientific 
training methods, higher requirements have been put forward for the improvement of one's 
own quality. A personalized training method based on deep neural networks has been adopted 
to address some of the current problems in Taekwondo teaching in China, in order to make up 
for these shortcomings. 

The research framework of this article is based on empirical analysis and algorithm 
development. Firstly, this article selects the performance data of Chinese university students 
majoring in physical education participating in taekwondo competitions, including competition 
results, technical action execution quality, physical fitness tests, etc., to establish a complete data 
model. This article intends to use deep learning methods to construct a neural network model 
with predictive performance and recommended training plans. Finally, based on this, a training 
plan tailored to different types of athletes was adopted. Previous research has shown that 
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students who use this method have achieved good results in competitions, proving the 
correctness and practicality of this method. 

2. RELATED WORK 

In recent years, many studies have been exploring the use of deep learning methods to solve 
various problems that arise in Taekwondo competition training. Zhao Shiying studied the 
characteristics and training suggestions of technical and tactical application in Taekwondo 
competitions under the new rules[1]. Ma Yajie explored the technical and tactical 
characteristics and methods of reversal in world-class Taekwondo competitions[2]. Li Haili 
explored the impact of electronic protective equipment on the application of techniques and 
tactics in competitive Taekwondo competitions[3]. Song Guodong studied the characteristics 
and training strategies of spin kicking techniques in Taekwondo competitions based on the new 
rules[4]. Guo Junting used Harbin Institute of Physical Education as an example to explore the 
generation and overcoming methods of athletes' tense psychology in Taekwondo competitions 
[5]. Gelein M studied the incidence and characteristics of injuries among excellent Taekwondo 
athletes during competition and training[6]. Liu J studied a new method for training leg 
explosive power in Taekwondo and its data-driven prediction model[7]. Pak B E investigated 
the effects of carbohydrate and caffeine mouthwash on the kicking performance of competitive 
Taekwondo athletes[8]. Gatsis G investigated the contribution of emotional intelligence to the 
performance of Taekwondo athletes[9]. Koshcheyev A studied the foundation of pre-match mid 
cycle planning in Taekwondo training[10]. However, although there have been some 
achievements, most of the research has focused on data collection and processing, with little 
design of training programs tailored to individual characteristics. 

This article intends to use deep learning methods to introduce more refined individual 
performance evaluation and real-time feedback mechanisms in sports teaching, providing 
personalized training plans for sports teaching in Chinese universities and colleges. The 
research findings of this article can compensate for the shortcomings in existing studies and 
provide more precise guidance on training results to maximize training effectiveness. This 
article can provide new ideas for understanding and optimizing Taekwondo competition 
training. 

3. METHOD 

3.1. Data Collection and Preprocessing 

Firstly, basic physical fitness tests are conducted on the students participating in the training, 
and their performance in Taekwondo competitions is statistically analyzed. It includes the 
quality of technical actions, the speed of actions, and the output of strength. After collecting all 
the data, preliminary cleaning can be carried out to remove invalid or incorrect data. Secondly, 
by standardizing the samples to ensure that each feature is in the same data domain, the data 
size is consistent and the convergence of the algorithm is accelerated. 

The optimization objective function MH of Taekwondo training program is used to optimize 
personalized training programs in deep learning models to maximize the improvement of 
students' technical level[11-12]: 

MH= ∑ Loss𝑁
𝑖=1 (𝑦true

(𝑖)
, 𝑦pred

(𝑖)
)                         (1) 

Among them, 𝑁 represents the number of samples, and Loss(𝑦true
(𝑖)

, 𝑦pred
(𝑖)

) represents the 

loss function between the predicted value 𝑦pred
(𝑖)

 and the true value 𝑦true
(𝑖)

 of the model. 

3.2. Model Construction 
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This article intends to use two methods for research: Convolutional Neural Network (CNN) 
and Recurrent Neural Network (RNN). Convolutional neural networks have good adaptability 
to spatial information such as motion capture, while recurrent neural networks are particularly 
suitable for processing temporal data such as motion. This model takes the feature values 
obtained from feature engineering as input and adopts corresponding Taekwondo competition 
training schemes based on the characteristics of each student. 

The heart rate interval adjustment formula is used to adjust the training intensity based on 
the changes in students' heart rates, ensuring the personalization and effectiveness of 
Taekwondo competition training programs: 

ML = (zl − al) × XQ + al                          (2) 

ML is the target heart rate, zl is the maximum heart rate, al is the resting heart rate, and 
XQ is the training intensity. 

Model construction steps: 

Step 1. Data input and preprocessing 

Function: Collect and organize relevant data, including the exercise sequence and related 
time series data of Taekwondo training in sports competitions. 

Steps: 

Data collection: Collect Taekwondo competition videos and real-time performance data from 
students majoring in sports education. 

Data cleaning: eliminate unnecessary and incorrect data to ensure data quality. 

Data preprocessing: includes normalization process and feature extraction to make the 
obtained data suitable as input for the pattern. 

Step 2. Feature Engineering 

Function: Extract useful features that are crucial for subsequent model learning from the 
original data. 

Steps: 

Motion recognition: Through image processing of motion recordings, identify key movements 
in motion; Extraction of sports parameters: By analyzing sports data, extract features such as 
sports performance, speed, and strength; Temporal feature extraction: Perform temporal 
analysis on temporal data to obtain features such as behavior duration and frequency. 

The technical action score is used to calculate the score of each technical action for students 
in Taekwondo competitions: 

JD =
ZJ

ZD 
× 100%                            (3) 

Among them, ZJ represents the number of technical actions correctly performed by students 
in Taekwondo competitions, and ZD represents the total number of technical actions required 
to be completed in the competition. 

Step 3. Build CNN section 

Function: Use convolutional neural networks to process and learn spatial data (such as action 
capture sequences). 

Steps: 

Input layer: preprocess the image; Convolution: Performing multi-level convolution 
operations on an image to extract local features of the image; Pooling layer: reduces the 
dimensionality of data while maintaining critical information; Normalization layer: Improve the 
efficiency of Taekwondo competition training and avoid overfitting. 

Step 4. Build RNN section 
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Function: Use periodic neural networks to process temporal data and learn the dynamics of 
temporal data from it. 

Steps: 

Input layer: Input temporal data, which is extracted from the characteristic engineering steps; 
Using long short-term memory neural networks or gating circuit units to process temporal data; 
Loop layer: Utilizing multiple loop layers to continuously process data to capture long-range 
correlations. 

Step 5. Fusion layer and output 

Function: Combining neural networks with recursive neural networks to form a training plan 
for Taekwondo competitions. 

Steps: 

Fusion layer: Combining the output results of convolutional neural networks and recurrent 
neural networks; Completely connected level: using one or several completely connected levels 
to synthesize all feature information; Output layer: For the fused data, a personalized 
Taekwondo competition training plan is adopted. 

Step 6. Model training and optimization 

Function: Train the network as a whole, optimize the parameters of the model, thereby 
improving the accuracy of prediction and generalization performance. 

Steps: 

Loss effect setting: adopting appropriate loss effects, such as cross entropy loss, to measure 
prediction errors; The selection of the optimal algorithm was carried out by using optimization 
algorithms to modify the parameters of the model; Repeated learning: Repeatedly learning the 
model and using the validated dataset to revise and validate the model. 

Step 7. Model evaluation 

Function: Evaluate the impact of the model to ensure the provision of high-quality 
Taekwondo competition training recommendations. 

Steps: 

Using a test set: Evaluate a model on a separate test set; Evaluation criteria: including 
calculation accuracy, recall rate, F1 score, etc.; Debugging and optimization: Based on the 
evaluation, further improvements are made to the structure and parameters of the model. 

3.3. Model Training and Validation 

Personalized Taekwondo competition training models are learned in pre-divided training 
sets. This article can use cross validation methods to optimize the model parameters, avoid 
overfitting, and ensure that the personalized training model for taekwondo matches still has 
good generalization performance against unknown data. On this basis, the performance of the 
model can be evaluated by monitoring key parameters such as prediction accuracy and loss 
function. 

3.4. Training Plan Generation 

The article can develop specific training plans for each student. These training plans include 
recommended training cycles, specific training intensities, and the technical training to be 
conducted. To achieve the best training results, each course is tailored to the actual situation of 
the students. 

This article designs and implements a real-time feedback model based on student training 
effectiveness. The system continuously monitors the training data of students and makes timely 
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modifications to the training plan to ensure that each training stage matches the actual needs 
of students. 

Activation function formula: 

ReLU(𝑥) = max(0, 𝑥)                            (4) 

Among them, 𝑥 represents the input value, and ReLU(𝑥) represents the output value after 
the activation function. 

4. RESULTS AND DISCUSSION 

4.1. Experimental Exploration 

4.1.1 Experimental purpose 

The promotion effect of personalized training on physical education teaching in universities 
can be evaluated by comparing the technological progress of the personalized training group 
and the control group. 

4.1.2 Experimental subjects 

This study focuses on students majoring in education at a certain university, using a 
personalized training group and a control group for research. The number of members in each 
group is the same, ensuring the comparability of the experiment. 

4.1.3 Experimental design 

Control group: The control group does not receive personalized training. The skill level of the 
subjects was evaluated before and after the experiment, and compared with the personalized 
training group. 

Personalized training group: A personalized training plan tailored to individual students 
based on their technical level, physical fitness, and individual needs. It can be divided into three 
levels: low, medium, and high, according to the actual situation of the students, for different 
degrees of exercise. The training content can include training in technical movements, 
understanding and applying tactics, and improving physical fitness. During the training process, 
the article can regularly assess the skills of students and adjust the training plan according to 
their actual situation. 

4.1.4 Experimental steps 

Data collection: Before the experiment begins, the skill levels of the two groups of students 
can be evaluated and a preliminary skill level assessment can be conducted. On this basis, 
students can be surveyed in terms of age, gender, physical fitness, etc., and targeted training can 
be provided. 

Training implementation: Based on the skill levels and individual needs of individual training 
group students, a training plan can be developed for individual students and executed according 
to the plan. The control group can maintain their normal learning and living conditions without 
any extracurricular activities. 

Data recording: During the training period, regular records can be kept of the training content, 
intensity, and execution of technical movements of students. On this basis, the skill levels of the 
two groups of students can be regularly evaluated, and their scores can be statistically analyzed.  

Result analysis: After the experiment is completed, the collected data can be organized and 
analyzed. The effectiveness of personalized training can be evaluated by comparing and 
analyzing the technological progress between personalized training and the control group, and 
by calculating the speed of technological progress during the personalized training process. 

Technical level improvement rate JT: 
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JT = (
𝑆𝑓−𝑆𝑖

𝑆𝑖
) × 100%                             (5) 

𝑆𝑓 is the post training technical level score, and 𝑆𝑖 is the initial technical level score. 

4.2. Result Analysis 

4.2.1 Technological level improvement 

The test data for improving technical level is shown in Table 1. 

 

Table 1. Technical level improvement test data 

Related parameters Personalized training group Control group 

Number of students 20 20 

Initial technical level score 70 70 

Technical level evaluation after 
training(score) 

85 76 

Technical level improvement 
rate 

21.43% 8.57% 

 

Firstly, an initial technical test was conducted on 20 students who received personalized 
training, and their initial technical level scores all reached 70 points. After personalized training, 
their technical level rating increased to 85 points. The experimental results show that 
personalized training has a significant promoting effect on improving the skills and abilities of 
college students. 

In contrast, the control group consisting of 20 students also received an initial technical 
proficiency score of 70. However, if personalized training is not conducted, their technical 
proficiency score after training can only increase to 76 points. 

By comparing two sets of data, it was found that personalized training has a significant 
promoting effect on improving students' skills and abilities. Personalized training can design 
targeted training programs based on the characteristics and needs of students, and improve 
their skill levels. The control group without personalized training did not show significant 
technological progress. 

4.2.2 Fitness for exercise intensity 

The heart rate before and after personalized training can be measured and compared with 
pre-set exercise intensity. 

The fitness data for exercise intensity are shown in Table 2. Student ID 1 has an average heart 
rate of 80 beats per minute during the warm-up training phase, and the actual adaptation 
intensity is adaptation. 
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Table 2. Fitness data for exercise intensity 

Student 
serial 

number 
Age Gender 

Training 
phase 

Average heart 
rate 

(times/minute) 

Maximum 
heart rate 

(times/minute) 

Preset 
training 
intensity 

Actual adaptation 
intensity 

1 20 Male 

Warm-up 80 105 
Low 

intensity 
Adapt 

Skill training  120 160 
Moderate 
intensity 

Slightly higher 

Physical 
fitness 

improvement 
150 185 

High 
intensity 

Adapt 

2 19 Female 

Warm-up 75 100 
Low 

intensity 
Adapt 

Skill training  115 150 
Moderate 
intensity 

Moderate 

Physical 
fitness 

improvement 
140 170 

High 
intensity 

Slightly lower 

 

4.2.3 Training efficiency comparison 

The comparison results of training efficiency are shown in Figure 1. 
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Figure 1. Comparison of training efficiency results 

Compared to the 70 points of traditional training programs, the training efficiency score of 
personalized training programs is 85 points. The reason why personalized training mode is 
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efficient is mainly because it adopts more precise training methods, making more full use of 
training time, and thus improving the training efficiency rating of students. 

4.2.4 Technical action specific training 

The 5 selected students all have weak movements, student number 1 weak movements are 
due to insufficient kicking force, and student number 2 weak movements are due to poor 
balance. Student ID 3's weak point action is a lack of smooth turning, Student ID 4's weak point 
action is a slow defensive response, and Student ID 5's weak point action is a single offensive 
strategy. 

This article focuses on the weaknesses of students through specialized training, and the 
evaluation results of technical action specific training are shown in Figure 2. Student ID 1 is 
rated 70 points before training and 85 points after training; Student ID 2 is rated 65 points 
before training and 80 points after training. 
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Figure 2. Evaluation results of technical action specific training 

4.2.5 Low intensity training 

Low intensity personalized training can be implemented for a certain group of students to 
evaluate their training effectiveness. 

The results of low-intensity training are shown in Figure 3. The basic technical level score for 
student ID 1 is 70 points, and the technical level score after training is 75 points; The basic 
technical level score for student ID 2 is 72 points, and the technical level score after training is 
77 points. 
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Figure 3. Low intensity training results 

5. CONCLUSIONS 

This article intends to use deep learning methods to design personalized training plans for 
different types of students in taekwondo competitions in sports colleges and universities in 
China, in order to improve the training effectiveness and personal experience of students. On 
the basis of preliminary work, this article intends to preprocess and feature engineer the data 
by collecting basic body and Taekwondo competition results of ordinary university students, 
and extract the main training features. On this basis, a personalized learning strategy generation 
model is established using convolutional neural networks and recurrent neural networks as the 
main algorithm frameworks. This article can model and verify different students to form 
personalized Taekwondo training plans, develop a real-time feedback system, and achieve real-
time adjustment of students during training. Through experiments, the personalized training 
program adopted in this study has achieved significant results in improving training efficiency 
and enhancing the level of personalization. This method can target the actual situation of 
students and adopt targeted and effective training programs to achieve the goal of improving 
teaching effectiveness. In addition, the algorithm also adopts real-time feedback technology, 
making the training more real-time and personalized. There are still shortcomings in current 
research. Firstly, the number of training and testing samples used is relatively small, which can 
have a certain impact on the generalization performance of the model. Secondly, the 
development of personalized training plans also needs to be improved and integrated with 
specific teaching situations and student feedback. In the future, this article intends to further 
expand the number of training samples, enhance their promotion ability and applicability. At 
the same time, this article can also delve into learning methods and approaches based on deep 
learning, and conduct in-depth research on the generation of personalized training plans to 
improve the effectiveness and personalization of training. 
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