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Abstract 

The research addresses the impact of artificial intelligence on developing the skills needed to 

develop forehand and backhand stroke skills for young tennis players. It emphasizes the 

potential of artificial intelligence to improve the motor skills required for tennis, and that 

training on the non-preferred part will contribute to developing the other part of the body. 

Movements also occur through a signal from the central nervous system to the muscles to cause 

movement, and symmetrical exercises activate both halves of the brain, which positively 

reflects on movement in a better way in terms of control and control. The research also 

discusses the role of artificial intelligence in deducing and updating knowledge and skills. The 

study uses an experimental approach with players of the Babylon Governorate Tennis Team, 

focusing on the use of artificial intelligence techniques and devices to enhance the training of 

forehand and backhand stroke skills in tennis. The research highlights the positive effects of 

artificial intelligence-based training programs, such as enhancing healthy muscle strength, 

improving hitting technique, and enhancing communication and cooperation between players. 

In addition, it discusses the potential benefits of integrating technology, such as artificial 

intelligence, to enhance the effectiveness of forehand and backhand stroke training in tennis. 

The results indicate a high and increasing use of relying on artificial intelligence techniques to 

improve athletes' performance, and suggest the need for further research to evaluate the 

effectiveness of these techniques and determine the best ways to apply them in tennis. Overall, 

the research suggests that AI has the potential to significantly impact the development of tennis 

forehand and backhand skills and improve athletes’ performance, calling for continued 

exploration and application of AI in sports training. 
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Introduction: 

 Tennis requires high motor skills, especially forehand and backhand skills. 

Artificial intelligence can play an important role in developing these skills in 

players. (Ahmed, 2023) AI technologies in educational devices and software can 

infer the knowledge and skills required at a specific time, thus automatically 

updating the requirements and presenting them to the player in a way that suits 

his needs and abilities. (Ghazzi, 2022) Artificial intelligence is changing the way 

sports are played and how people interact with them. This is largely because 

sports have become a growing industry as a result of an increased focus on 

analytical activities. Artificial intelligence has been at the heart of sports because 

of the role competition plays in the game and its ability to create talent. Strategic 

innovation and artificial intelligence are important in the sports industry. It is an 

activity that involves a set of interactions between groups of entities. There is a 

sense of social engagement between these entities based on achieving a specific 

goal. (Ghazi M.A., 2022) (Muhammad Asim Ghazi) confirms that artificial 

intelligence technologies at the present time are among the means and techniques, 

the most important of which is obtaining recent data that helps in reaching the 

desired goal and achieving the result in the current study (Ghazi, 2022) 

Study Objectives 

Designing AI-based symmetrical exercises to develop forehand and backhand 

skills in tennis. 

To know the extent of the impact of AI on improving forehand and backhand 

skills for young players. 

Comparing the results between traditional methods and AI-supported 

symmetrical training. 

Study Importance • Improve performance • Increase motivation • Save time • 

Develop sports 

Study Background Study variables: Independent variable: Symmetrical exercise 

design (traditional vs. AI-supported) Dependent variable: Players' performance 

in the forehand and backhand test. 

Study questions: What is the effect of using AI in designing symmetrical 

exercises on skill development? Hitting in badminton? 
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Sub-questions: 

What is the difference in symmetrical exercise performance between players who 

receive traditional training and players who receive AI-supported training? 

What arm motor skills do players who receive AI-supported training show better 

than players who receive traditional training? 

What factors affect the effectiveness of using AI in developing forehand and 

backhand? For tennis players? 

Study terms 

Artificial intelligence: the ability to use computers to analyze data, learn from 

experience, and make decisions. 

Tennis: One of the sports included in the Olympic Games. 

Study procedures: The experimental method was used, and the study sample was 

from the players of the Babylon national team in Iraq, numbering (12) players. 

The study sample was chosen intentionally, and they are the players of the 

Babylon sub-union in Iraq. The data was collected by analyzing the skills of 

forehand and backhand in tennis using one of the movement analysis programs 

based on artificial intelligence, which is (Open Pose.Ai). 

Study questions In tennis, the use of artificial intelligence showed clear positive 

effects on the development of players' forehand and backhand skills. These 

effects are based on machine learning techniques, which enable players to 

improve their motor performance through immediate and continuous analyses. 

1- Improving arm movements in forehand and backhand According to a study 

that used a tennis learning system based on artificial neural networks, the strength 

of the arms and trunk muscles was enhanced during forehand and backhand 

strokes. The system enables accurate analysis of player movement, which helps 

correct errors and increase the accuracy of strokes (Qiu, 2023). 

2- Improving training effectiveness using computer-assisted intelligent learning 

(ICAI) Computer-assisted intelligent learning (ICAI) technology has been proven 

to be highly effective in improving tennis skill learning. This technology enables 

coaches to provide immediate feedback and recommendations to players, which 

enhances training efficiency and develops players’ skills in the long term (Yun 

Fei, 2020). 
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3- Analysis of hitting movements using image analysis and neural network 

techniques Neural networks and image analysis techniques enable a deeper 

understanding of players’ movements, especially in terms of muscle coordination 

and movement balance. These techniques can provide recommendations for 

improving body postures during forehand and backhand strokes, leading to 

improved performance and reduced injuries (Divya, 2022). 

4- Using machine learning algorithms in motion data analysis (HMM) has been 

used to analyze players’ movements in tennis. These algorithms help analyze 

subtle movement patterns and provide recommendations to improve timing and 

coordination in forehand and backhand, leading to more accurate and efficient 

performance (HMM, 2022). 

Proposed design of symmetrical exercises using artificial intelligence 

1-First stage: Initial analysis (evaluation)  

• Tools used in artificial intelligence: 

Smart cameras and motion sensors connected to an artificial intelligence-based 

performance analysis system. 

A system that analyzes the player's movements in forehand and backhand strokes. 

• Objectives: 

Measure the player's ability to perform the forehand and backhand strokes. 

Analyze deviations or errors in movement coordination. 

Determine the strength and speed of the stroke.  

• Practical application: 

The player performs a set of forehand and backhand strokes using the racket. 

The performance is analyzed and strengths and weaknesses are identified. 

The artificial intelligence provides a detailed report on the player's performance 

with recommendations for future training.. 

2- Second stage: Training the non-dominant side  

• Tools used in artificial intelligence: 
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o Artificial intelligence provides instructions and guidelines to 

improve the performance of the non-preferred side. 

o Sensors measure the accuracy of hits from the non-preferred side. 

 • Objectives: 

o Strengthen the weaker side of the body in both forehand and 

backhand. 

o Improve coordination between the two halves of the brain and 

increase control of movements.  

• Practical application: 

o The player performs hits using the non-preferred hand or side under 

the supervision of artificial intelligence. 

o The artificial intelligence tracks the movements and provides 

immediate feedback, such as increasing power or adjusting the angle 

of the hit. 

o Specific exercises are provided to help the player improve the use of 

the non-preferred side, such as hitting the ball at specific angles. 

o 3- Third stage: Advanced symmetrical exercises 

 • Tools used in artificial intelligence: 

o Virtual reality (VR) and artificial intelligence to create various 

scenarios. 

o Analyze kinetic data to provide accurate instructions during training 

matches. 

 • Objectives: 

o Develop the ability to transfer power between forehand and 

backhand hits. 

o Improve reflexes and response speed.  

• Practical application: 
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o The player plays a virtual match with an intelligent opponent (AI), 

focusing on the use of the forehand and backhand strokes. 

o The kinetic data is tracked and immediate feedback is provided after 

each stroke to correct errors. 

o The different scenarios include long and short strokes to adjust the 

timing and speed of the strokes. 

o 4- Fourth stage: Repetitive exercises with feedback from artificial 

intelligence  

• Tools used in artificial intelligence: 

o The artificial intelligence provides a continuous evaluation of each 

stroke performed, and provides performance reports for each 

training session. 

• Objectives: 

o Increase performance efficiency through organized repetition. 

o Improve balance and accuracy in the forehand and backhand strokes. 

• Practical application: 

o The exercises are performed continuously with artificial intelligence 

tracking and performance analysis. 

o The artificial intelligence provides live analyses on the speed of the 

stroke, the height of the ball, and the angle of attack. 

o The coach and the player can follow the performance progress after 

each training session based on the artificial intelligence report. 

5- Fifth stage: Final performance evaluation  

                • Tools used in artificial intelligence: 

o Performance data for each player is collected, analyzed, and 

compared to the initial results obtained in the first stage.  

• Objectives: 

o Measure the improvement in forehand and backhand skills. 
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o Provide a comprehensive analysis showing areas that have been 

improved and areas that need further work.  

• Practical application: 

o The player performs a final set of tests similar to the initial tests. 

o The performance is analyzed using artificial intelligence and the 

results are compared to previous reports. 

o The results are evaluated and recommendations are made for further 

improvements.. 

Table 1: Effect of AI on Forehand Depth 

 

improvement rate 

 

After training 

 

Before training The group 

53.2% 33.6 15.8 Experimental 

Group (AI) 

45% 26.8 14.5 ControlGroup 

(Traditional) 

 

Table 2: Effect of AI on Backhand Depth 

improvement rate 

 

After training Before training  The group 

55% 28.1 12.6 Experimental 

Group (AI) 

42% 25.6 13.3 ControlGroup 

(Traditional) 
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Table 3: Forehand and Backhand Accuracy 

improvement 

rate 

Skill Control Group 

(Traditional) 

) Experimental 

group (AI) 

skill pain 

 

After 

Training 

Before 

training 

After 

Training 

Before 

Training 

  Forehand

accuracy 

 

23.5 15.0 

 

27.3 14.1 Forehand 

Accuracy 

  Backhand

accuracy 

 

21.1 

 

12.5 25.3 11.5 

 

Backhand 

Accuracy 

 

In Figure 1, a simulated tennis court in our laboratory is shown, which includes 

eight camera points, a movement area, and a ball loading area. (b) Detailed 

diagram of a clear backhand. 

 Figure1 
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 Table No3 

 

 

"Figure 2" 

1. In Table (1) and Figure (2) to analyze this data statistically, we can use 

basic statistical methods such as arithmetic mean and standard deviation to 

understand the distribution of the data and present the results in a robust 

and reliable way. Arithmetic mean: The average of the answers to the 

question "Have you ever used artificial intelligence techniques to design 

a question  Arithmetic

mean 

  Standard

deviation 

)T( 

Have you ever used AI techniques to design 

exercises to develop your skills ? Forehand and 

backhand 

49 0.21 11.23 

Did AI help you with your symmetrical 

exercises? In development Forehand and 

backhand ? 

48 0.24 14.2 

Do you use other apps to learn arm movement 

when performing forehand and backhand strokes 

? 

47 0.23 12.3 

Do you rely on techniques to analyze arm 

movement when performing the forehand and 

backhand stroke ? 

48 0.21 13.2 

Do you have the ability to use data through 

artificial intelligence techniques? 

47 0.22 12.3 

Do you have the ability to apply these techniques 

in tennis ? 

46 0.12 11.2 
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exercises to develop your skills?" Forehand and backhand? Is 49. The 

average of the answer to the question "Has artificial intelligence helped 

you in your symmetrical exercises? Under development forehand and 

backhand?" Is 48. The average of the answers to the other questions ranges 

from 46 to 48. Standard deviation: The standard deviation gives us an idea 

of the spread of the data around the mean. In this case, the standard 

deviation is between 0.12 and 0.24. Based on this data, some calculations 

can be made. To develop footwork in badminton, different exercises are 

used. Methods and devices can be used. One method is wearable resistance 

training (WR), which involves attaching additional loads to the striking 

arm to practice high-speed movements and improve the efficiency of arm 

movement (Lin, 2022). Another approach is to use a tennis training device 

that includes a tennis ball throwing machine, height measuring device, and 

detection units. This device helps athletes improve arm movement by 

providing feedback on their posture and stimulating their movement tempo 

(Chu, 2022). Conclusions and recommendations: AI can play a major role 

in improving the motor skills of young tennis players. Through 

symmetrical training and real-time performance analysis, players were able 

to make significant progress in the accuracy and depth of their forehand 

and backhand strokes. AI is recommended as an essential training tool in 

sports that rely on motor coordination. Recommendations:  

1. Adopt AI as an essential part of tennis training programs to improve 

performance.  

2. Further research is needed to determine the impact of AI on other aspects 

of tennis, such as straight strokes and endurance. 
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