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JTTA Presidents Greetings 

 

 On behalf of Japan Table Tennis Association (JTTA), I am pleased to be able to 

invite members of International Table Tennis Federation Sports Science and Medical 

Committee (ITTF SSMC) and other International SSMC researchers to “JTTA Sports 

Science and Medicine Committee International Meeting 2017” which will be held 

from 23rd to 24th of September 2017 at Ajinomoto National Training Center, Kita-ku 

Tokyo. 

 

 JTTA started up its SSMC in 1987, to introduce Sports Science and Medicine into 

strengthening of players. Currently there are 30 members within the committee and 

they all work in different fields such as Doctors, Nutritionist, Psychological 

Researcher, Trainer, Sports Science Researcher and Engineering Researcher. These 

members work in the basic Practical and Theoretical research for Table Tennis, like 

Medical Support, Mental Support, Nutritional Support and Information Strategy which 

is related with Table Tennis. 

 Held once every year since 1990s, this Committee Meeting has gone on for more 

than 25 years where researchers get together with their achievement to share and 

discuss for further development. 

 

 This committee which has its long history, became International in 2014 by 

cohosting with ITTF SSMC. We would like to share with the world, our achievement 

on science & medicine within the field of Table Tennis and to hold a healthy debate 

about it. 

 

 Finally, I am delighted to be able to hold such International Meeting here in Tokyo, 

where the next Olympic and Paralympic will be held on year 2020. I wish this meeting 

which will be held for the next 2 days will be most fruitful for all participants which is 

possible only with your understanding and support. 

Japan Table Tennis Association 

President 

  Sadayoshi  FUJISHIGE  

藤重 貞慶 
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Greetings 

 

 

I am pleased that we can hold this annual meeting again in 2017.  Thank you for 

your attendance. 

 

 It is of great importance to us to hold this meeting again in Tokyo. In 2020, Tokyo 

will hold Japan’s 2nd Olympics and Paralympics Games. The Olympic Games in 1964 

ignited high economic growth of Japan. We, Japanese hope that the next Olympic 

Games will also change Japan for the better and this change will create a long lasting 

legacy.  

 

Now, in Tokyo, preparations are already underway for the 2020 Olympic Games. 

Construction of venues and improvement of various urban infrastructures have begun. 

In regard to table tennis, the Japan Table Tennis Association is continuing efforts to 

achieve gold in 2020. However, our purpose is not only a victory. JTTA has planned 

various things until 2020.  

 

They have asked us to activate more sports science research and to advance the 

internationalization of Japanese sports scientists in order to leave a 2020 legacy. We 

would like to achieve this with you, so, we planned this meeting for this purpose. 

 

I am sure that publishing our research and presenting our results will be helpful for 

domestic and foreign researchers. I hope you will leave this meeting with new 

knowledge, new skills, new expertise and a network of new friends and colleagues. 

 

Japan Table Tennis Association 

Sports Science and Medicine Committee 

 

Shiro MATSUO 

松尾 史朗 
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Organizing Committee 
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PROGRAMME 

 

Welcome         

Sat. 23 September  1:00 pm- 

Shiro Matsuo 

 JTTA sports science and medicine committee 

 

 

Key note lecture  

Sat. 23 September  1:00 pm- 

 

Where do our ideas for TT research come from? 

 

Prof. Miran Kondrič1,2 
1. ITTF Sports Science and Medical Committee 
2. University of Ljubljana, Faculty of Sport, Slovenia 
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Research presentations & Activity reports  

Session 1:  Research presentations & Activity reports 

  Sat. 23 September  1:40 pm-  

Chair:       Kazuto Yoshida 

Chairman of JTTA sports science and medicine committee 

1. The development of sports clubs for Germany 

Volker Bouvain 

University of Paderborn,  

German Table Tennis Association, Germany, 

 

2. Social influence on attracting spectators to table tennis game. 

Poon Soon Cheong  

National University of Malaysia, Malaysia 

 

3. Is talent written in the stars?- The relative age effect in table tennis 

Irene Faber  

Faculty of Physical Activity and Health, Saxion University of Applied Sciences, Enschede, The 

Netherlands.  

Radboud university medical centre, Radboud Institute for Health Sciences, IQhealthcare, 

Nijmegen, The Netherlands. 3 

International Table Tennis Federation, Lausanne, Switzerland.  

 

4. A first step to create an international benchmark for talent development in 

table tennis – a pilot study. 

Goran Munivrana 

Faculty of Kinesiology, University of Split, Croatia.  

International Table Tennis Federation, Lausanne, Switzerland. 

 

5. Will Visuo-Spatial Working Memory Differentiate Skill Levels in Table 

Tennis Players: an ERP study 

Tsung-Min Hung 

Department of Physical Education, National Taiwan Normal University  

 

6. Importance of Shoulder in Playing Table Tennis: Skill Visualization Using 

Fuzzy Rules Acquired by TAM Network 

Isao Hayashi 

Faculty of Informatics, Kansai University, Japan 
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Session 2: Research presentations  

Sat. 23 September  4:00 pm – 

Chair: Hiroyoshi Ogasa 

Vice chairman of JTTA sports science and medicine committee 

 

7. Importance of healthy training and healthy development of young table tennis 

players focusing on the performance tests. 

Emre AK 

Sports Scientist & Manager of Sports Operations 

Gloria Sports Arena, Belek, Antalya, TURKEY 

 

8. Introduction for Prevention of Injuries in Table Tennis 

Fethi Regaieg 

Aspetar, Orthopedic and Sports Medicine Hospital, Qatar 

 

9. Training load and injury incidence in youth table tennis players: A pilot 

study. 

Samuel A. Pullinger 

Abdallah Rejeb, Evodkia Varementi, & Marco Cardinale 

 

10.  Investigation of mechanical factors related to osteochondral lesions at the 

elbow joint in table tennis players 

Yoichi Iino 

The University of Tokyo, Japan 

 

11.  Problem phenomena faced by Japanese elite junior table tennis players and 

its psychological background 

Mizushima Sadayuki 

Japan Table Tennis Association  
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Special Program 

Sat. 23 September  6:00 pm – 

SPORTS NUTRITION SYMPOSIUM 

 

Chair: Michiyo Kimura  

Takasaki University of Health and Welfare 

JTTA sports science and medicine committee 

 

1. Present Activities of Certified Sports Dietitian in Japan 

Kazuko Ishikawa-Takata 

Head, Department of Nutritional Education and Shokuiku 

National Institutes of Biomedical Innovation, Health and Nutrition, Japan 

President of Japan Sports Nutrition Association 

 

 

2. Recent progresses in Nutritional strategies to promote post-exercise recovery 

and adaptations 

Shin Terada 

Graduate School of Arts and Sciences, The University of Tokyo, Japan 

 

3. Nutritional service for the Japanese national badminton team 

Nagisa MATSUMOTO1), Taro IIZUKA2) 
1) Japan Institute of Sports Sciences, 2) Nippon Badminton Association 

 

 

4. Q&A  
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Special Programs 

Sun. 24  September  9:00 am – 

Chair: Shiro Matsuo 

      JTTA sports science and medicine committee 

 

Special Lecture   

 

A Scientometric Study about Badminton applied to Sports Science 

Research 

Cabello-Manrique, David 

University of Granada, Spain  
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Research presentations  

Session 3: Research presentations 

Sun. 24 September  9:40 am – 

Chair: Yoichi Iino 

  Vice chairman of JTTA sports science and medicine committee 

 

 

12.  TUM.TT Software – New Feature and Practical Experiences 

Michael Fuchs 

Chair of Performance Analysis and Computer Science in Sport, Technical University of Munich, 

Germany 

 

13.  Statistical Analysis of Decision Making of Table Tennis Service 

Sho Tamaki 

Meio university, Japan 

 

14.  Development of system of table tennis game analysis using ultrasonic sensor 

Akiyoshi Shioiri 

Graduate School of Modern Society and Culture, Niigata University, Japan   

 

15.  The Impact of the Net Height in Table Tennis 

Drago Torkar 

Jozef Stefan Institute, Jamova cesta 39, 1000 Ljubljana, Slovenia 

 

16.  The Influence of Chinese Taipei National Team training toward table tennis 

ball change 

Mei-Jen Hunag 

National Kaohsiung Normal University, Taiwan, Republic of China 

 

 

 

 

 

 

 

 

 



10 

 

Session 4: Research presentations 

Sun. 24 September  11:40 am – 

Chair: Shiro Matsuo 

  JTTA sports science and medicine committee 

 

 

 

17.  Case Study on Effective Skills of Service in Table Tennis to Conceal Spin, 

Course, and Speed of the Ball from the Receiver 

Kazuto Yoshida 

Shizuoka University, Japan 

 

18.  Development of stroke assessment application for table tennis strokes using 

an inertial sensor 

Yoichi Iino 

The University of Tokyo, Japan 

 

19.  Kinetic Analysis of Forehand Strokes in Elite Table Tennis Players 

Yuki Inaba 

Department of Sports Science, Japan Institute of Sports Sciences 

 

20. The time profile of the spin of the table tennis ball in play 

Suguru Araki 

Department of Information Science Tohoku Fukushi University, Japan 

 

 

 

 

 

Closing Remarks                                           1:00  pm 

    Kazuto Yoshida 

Chairman of JTTA sports science and medicine committee 
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Key Note Lecture 

Where do our ideas for TT research come from? 

Prof. Miran Kondrič1,2 
1. ITTF Sports Science and Medical Committee 

2. University of Ljubljana, Faculty of Sport, Slovenia 

 

In its development, table tennis was always looking for ways to improve the game. In earlier years, the method 

of trial and error was mainly used, but these days more and more coaches are adopting the scientific approach. 

So a question arises when talking about the communication between a scientist and a coach: Where and how do 

they identify their most pressing concerns? Coaches are looking for the best possible training process, but today 

this process can only reach a truly high level with the support of sports science. It seems to me that already just 

this way of thinking inspires TT scientists. Another question might be: But what fuels their innermost 

motivations? Is it a requirement for them to be inspired? I don’t think so. I would like to share some of my views 

which might inspire other table tennis scientists to comment on what makes the process of scientific discovery 

in table tennis so exciting. 

 

New challenges lie before the ITTF. During the JTTA SSMC and ITTF SSMC gathering in September in Tokyo, 

we will be presented with a lot of results provided by researchers from Japan and abroad. We will discuss ways 

to put those results into the practice of players and coaches. But there are still more questions that need to be 

answered. In the last two decades, the ITTF has changed certain rules and monitored the development of the 

game. Yet some topics remain which might influence further development of the game. To ensure they are on 

the right path, scientists needs input from coaches and players. But not only from them, since national 

associations, their representatives, referees, team leaders and also the highly important spectators are those who 

are able to give some clues to scientists about which direction we should go in.  

 

Too many of the findings that fill the academic space are the outcome of shoddy experiments or poor analysis. 

We want to avoid such situations when talking with interested partners. Sports science is not there simply to 

prove something, but to bring results to life in practice. Sports science still commands enormous – even if 

sometimes bemused – respect. But its high status is built on the capacity to be right most of the time and to 

correct its mistakes when it gets things wrong.  

 

Academic publishing is seeing major changes as it makes the transition from print to electronic. It is today much 

easier to cooperate with scientists abroad than before, and table tennis should regard this as an advantage. We 

are the biggest international federation and collaboration between scientists around the world should also lead 

to more valuable research on table tennis. As chairman of the ITTF Sports Science and Medical Committee, I 

am still not satisfied with the presence of scientific papers on table tennis published in most prestigious journals. 

In the last few years, we have improved our input yet it remains far from excellent. The gathering of the JTTA 

SSMC and the ITTF SSMC should bring up new ideas, projects and research proposals 
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Special Program 

SPORTS NUTRITION SYMPOSIUM 

Michiyo Kimura 

Takasaki University of Health and Welfare 

 

To the Tokyo Olympic Games in 2020, the expectation for the sports nutrition is increasing more and 

more. In this symposium, we will have 3 presenters, who will speak about the recent topics and 

progress in nutritional strategies, nutritional support and food environment in sports. I hope this 

symposium will be a good opportunity for exchanging knowledges of the recent advances in or close 

to the sports nutrition field.  
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SPORTS NUTRITION SYMPOSIUM 1 

 

Present Activities of Certified Sports Dietitian in Japan 

 

Kazuko Ishikawa-Takata 

Head, Department of Nutritional Education and Shokuiku 

National Institutes of Biomedical Innovation, Health and Nutrition 

President of Japan Sports Nutrition Association 

 

There is an increased need for nutritional support for athletic individuals/associations and education 

for athletes, and the provision of a qualified dietary environment. 

The Japan Sports Nutrition Association (JSNA) was established to improve athletic performance, 

promote public health, and develop sports through supporting research on sports nutrition, sharing 

information, and educating professionals. We begin operations in 2007 as a non-profit organization. 

We now have about 1,400 members of JSNA. 

Certified Sports Dietitians are accredited from both the Japan Sports Association (JASA) and the Japan 

Dietetic Association (JDA). The JSNA involves accreditation course and renewal credit course for 

Certified Sports Dietitians. To my knowledge, this is the first certification system for sports dietitians 

in the World that is certified by the collaboration of associations for sports and dietitians. The JASA 

already has certification systems for sports instructors who have qualified by their knowledge and 

technique in the field of sports medicine and science. Certified Sports Instructors include Instructors 

for Competition, Fitness, Medical (Sports Doctor and Athletic Trainer), and Sports Management. The 

Certified Sports Dietitian is one of these certified Sports Instructors. The training course for Certified 

Sports Dietitians is also authorized as a future education course by the JDA.  

Now, 212 sports dietitians have now been certified. Most of them are working mainly or partly as 

certified sports dietitians. There were working at universities, hospitals, companies for sports food and 

food services, schools and local governments. Recently, they have been working at National Sports 

Federations and Prefectural Sports Associations as a member of Sports Science or Sports Medicine 

committees. It take a long time to find an effectiveness of participation of Certified Sports Dietitians 

however we believe our activities support athletes’ health and performance.  
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SPORTS NUTRITION SYMPOSIUM 2 

 

Recent progresses in Nutritional strategies to promote post-exercise recovery 

 and adaptations 

 

Shin Terada 

Graduate School of Arts and Sciences, The University of Tokyo, Japan 

 

Muscle glycogen represents important fuel source during moderate- to high-intensity exercise. For 

athletes involved in multiple training sessions or competitions on the same day, muscle glycogen stores 

need to be replenished more rapidly between games or training sessions. To maximize the post-

exercise muscle glycogen repletion, it has been recommended that consuming carbohydrate 

immediately after exercise (within 30 min after exercise) at a rate of 1.0 – 1.2 g /kg body weight/hour. 

Recently, we have reported that 1) only 30-min delay in administering carbohydrate resulted in a 

slower rate of muscle glycogen recovery after exercise and 2) milk ingestion in combination with 

carbohydrate potentiated glucose-induced insulin secretion via gut-derived hormone GIP (glucose-

dependent insulinotropic polypeptide) and, thereby, enhanced muscle glycogen recovery after exercise. 

The co-ingestion of carbohydrate and milk may also be an effective strategy to stimulate post-exercise 

muscle tissue repair and adaptation, because milk contains a good amount of protein and essential 

amino acids and insulin plays a key role in promoting muscle protein synthesis and inhibiting protein 

degradation.  

In this presentation, I will introduce recent progress in nutritional strategies to promote post-exercise 

recovery and maximize sports performance and look forward to discussing the future perspectives with 

coaches, dietitians and scientists. 
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SPORTS NUTRITION SYMPOSIUM 3 

 

Nutritional service for the Japanese national badminton team 

 

Nagisa MATSUMOTO1), Taro IIZUKA2) 
1) Japan Institute of Sports Sciences, 2) Nippon Badminton Association 

 

Since the Japanese national badminton team players continuously travel worldwide for tournaments, 

providing them nutritional knowledge and practice to obtain adequate nourishment to maintain their 

condition regardless of location and food environment is important. Therefore, to help the players 

improve their condition throughout the year. We first administered surveys to clarify any nutritional 

problems of the players. Next, based on the results of the surveys, we established individualized 

recommendations for nutrient targets and provided nutritional education to solve the identified 

problems.  

 

Through these services, the players acquired adequate nutritional knowledge and practice, resulting in 

a significant increase in lean body mass and a tendency of decreased body fat percentage. Taken 

together, these outcomes suggest that our nutritional service may be one important factor contributing 

to the recent results of the team in international tournaments, including in the Rio de Janeiro 2016 

Games. 
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Special Lecture  

 

A Scientometric Study about Badminton applied to  

Sports Science Research 

 

Campos Aburachid, Layla Maria * 

Sasai Morimoto, Luciana Midori * 

Ribas da Silva, Schelyne * 

Cabello-Manrique, David** 

 

* Federal University of Mato Grosso, Brazil - laylabur@gmail.com 

** University of Granada, Spain – dcabello@ugr.es 

 

 

Abstract 

This study aims at learning about world research publications related to Badminton on Sports Science. 

We intend to learn about (1) which areas of Sports Science are reporting about Badminton; (2) the 

publication years; (3) the publication time intervals; (4) the continent where they come from; (5) the 

bibliographical sources; (6) the authors; (7) the size, competition level, gender information and age the 

sample publication refers to. From our analysis, efforts are being directed to sports performance and 

that, after 2013, the studies increased significantly when compared to 1991-2012. The applied method 

was a bibliometric and scientometric study applied to the theme “Badminton”, limited to English, 

Spanish and Portuguese. Data was collected from databases of the Sport Science research area, from 

April to August of 2016, by searching the word “Badminton” on the paper title. 175 published papers 

were recovered from the SCOPUS database on 75 Journals, by 381 authors. The largest number (32 

papers) was published in 2015; the largest number of papers (12) was in the Journal of Sports Sciences 

(Taylor&Francis); most publications (43) were about Health; and Health, Biomechanics and Sports 

Training accounted for the largest scientific production on the 2013-2016 interval, mostly in Europe.  

Keywords: Bibliometry, Scientometric, Badminton 
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 [ 1 ]   

The development of sports clubs for Germany 

Volker Bouvain 

University of Paderborn 

German Table Tennis Association, Germany, 

 

More than 90,000 sports clubs contribute significantly to public welfare in Germany. By that, the 

clubs represent an imperative foundation for the areas of elite, mass, recreational, and health sports in 

different kinds of physical activity as in table tennis, for instance.  

Within the wide range of objectives, it is especially important that sports clubs  transmit values 

such as fair play and tolerance and offer an affordable opportunity to practice sports. Further, clubs 

promote the equal participation of girls/ women and boys/ men, set high value on the qualification of 

coaches and aim to be governed only by volunteers. Moreover, sports clubs manifest their role for 

democracy by including their members in important decision- making processes. Furthermore, clubs 

seem to quickly adjust to new challenges since they rate the commitment and support of refugees as 

an important issue.  

Even though there are plenty of positive attributions made to sports clubs and how they affect our 

daily lives, it occurs that the number of people participating seems to be decreasing due to a minor 

feeling of unity and a lack of leisure time. On top of that, a major problem is the members’ 

commitment to the club on a voluntary basis: most members only want to participate in activities 

instead of either offering or supporting others giving them.  

  

Key words: sports clubs, participation, public welfare, objectives, values, commitment, support  
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[ 2 ] 

Social influence on attracting spectators to table tennis game. 

 

Poon Soon Cheong 

National University of Malaysia, Malaysia 

 

A large literature exists that suggests people’s decisions across many aspect of their life are 

influenced by other people.The purpose of this presentation is to identify several form of social 

influence on attracting spectators to attend table tennis match. In two experiments, i attempt to 

manipulate sources of social influence in the workplace. In my first experiment, participants are sent 

an email by the head of the department asking them to attend  a table tennis competition. When this 

email is personalised, being addressed to “Dear Michael” rather than “Dear Colleague”, participation 

rate significantly increase. In the second experiment, I provide some participants with information 

about how many of their colleagues who are willing to attend the table tennis competition. In this 

case, the participation rate increase too. These finding suggest that instead of spending huge amount 

of money in marketing and advertisement, Table Tennis Association that lack of funding, can also 

apply these two form of social influence to promote table tennis. 
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[ 3 ] 

Is talent written in the stars?- The relative age effect in table tennis 

 

Irene Faber1,2,3, Liu Meihan4, Valerian Cece5, Guillaume Martinent5, Marije Elferink-Gemser6  

 

1Faculty of Physical Activity and Health, Saxion University of Applied Sciences, Enschede, The Netherlands. 

2Radboud university medical centre, Radboud Institute for Health Sciences, IQhealthcare, Nijmegen, The Netherlands. 

3International Table Tennis Federation, Lausanne, Switzerland. 4Shanghai University of Sports, China Table Tennis 

College, Shanghai, China. 5Univ Lyon, University of Claude Bernard Lyon. 6Centre for Human Movement Sciences, 

University Medical Centre Groningen, University of Groningen, Groningen, The Netherlands. 

 

Talent development in table tennis is influenced by a lot of factors. Besides the personal 

characteristics of a player, also the player’s context has great impact on the possibility to fulfill the 

player’s potential (Faber, 2016). One of the contextual influences that has been recognized in a lot of 

sport is the relative age effect (Musch & Grondin, 2001). The relative age effect in sports refers to 

the chronological age differences between players within annually age-grouped cohorts (Barnsley, 

Thompson, & Barnsley, 1985).  

The mechanism of the relative age effect in sports is regularly described as the result of 

setting a reference date for each birthyear cohort and/or age categories which is strengthened by the 

accompanying consequences (Delorme, Boiché, & Raspaud, 2010; Musch & Grondin, 2001). By 

setting a reference date, players that are just born after this date generally have an advantage over 

their age peers that are born later in the same year. They are generally more mature, taller, have a 

higher body mass and might have more experiences in the sports. Especially at a young age these 

differences between players of the same birthyear cohort can differ quite a lot. Additionally, the early 

born players having such advances often win relatively more matches and experience more successes 

which are cheered by the direct surrounding. Consecutively, these players are generally supported to 

a higher extent and have better chances to be selected for training and competitions opportunities on 

a higher level with often better guidance by expert-coaches. The difference between the early-born 

and late-born players will probably increase. The late-born players might even drop-out from table 

tennis or even sports participation.  

Nevertheless, the existence of a relative age effect in table tennis is not straightforward. The 

reference dates, age categories covering two or more birthyear cohorts, a high number of players in 

certain countries, the early identification and selection of young players for talent developmental 

programs and the national and international championships organized for relatively young players 

are factors that might enhance the probability of a relatively age effect. Moreover, the complexity of 

the techniques and tactics that need to be developed might also cause delayed successes and prevent 

late born players to carry through. On the other hand, physical dominance gained from higher height 
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and body mass might not be most important in table tennis as it is a non-contact meticulous sport. 

Moreover, the often vertical organization of training and competition, i.e. including players from 

different age (categories), and a low number of players in certain countries could prevent the 

existence of the relative age effect.  

This study aimed to investigate the relative age effect in table tennis since no conclusive 

evidence is available about its existence. The design of the study was two-fold. First, a cross-

sectional analyses was conducted to reveal the distribution of birth quartiles of the players on the 

latest youth and senior world’s, European and two national ranking lists (France and the 

Netherlands). Second, longitudinal in-depth analyses were conducted based on longitudinal data of 

two nations, France and the Netherlands, to identify growth curve of performance to evaluate the 

birth quartile distribution for the adaptive and mal-adaptive curves. Preliminary results will be 

presented during the conference.  

 

Delorme, N., Boiché, J., & Raspaud, M. (2010). Relative age effect in elite sports: Methodological bias or real 

discrimination?. European Journal of Sport Science, 10(2), 91-96. 

Faber, I. R. (2016). Diamonds in the rough. Searching for high potential in youth table tennis players (Doctoral 

dissertation, Radboud University Nijmegen). 

Musch, J., & Grondin, S. (2001). Unequal competition as an impediment to personal development: A review of the 

relative age effect in sport. Developmental review, 21(2), 147-167. 
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[ 4 ] 

A first step to create an international benchmark for talent development in table 

tennis – a pilot study. 

 

Goran Munivrana1,2, Irene Faber2,3,4 

In cooperation with the other members of the Table Tennis Talent Consortium  

 

1Faculty of Kinesiology, University of Split, Croatia. 2International Table Tennis Federation, Lausanne, Switzerland. 

3Faculty of Physical Activity and Health, Saxion University of Applied Sciences, Enschede, The Netherlands. 4Radboud 

university medical centre, Radboud Institute for Health Sciences, IQhealthcare, Nijmegen, The Netherlands. 

 

Table tennis is a complex sport in which players need to develop tremendously in several fields to 

excel. Consequently, talent development is multidimensional by nature (Elferink-Gemser et al., 2011). 

Both physical and mental aspects need to be considered during the development and monitoring of 

players to have better idea about their potential and development (Faber, 2016). To create an 

international benchmark for elite youth table tennis players a first pilot study was conducted to evaluate 

the use of a multidimensional test battery. This test battery was developed by the members of the Table 

Tennis Talent Consortium in 2016.  

 

Twenty-seven elite youth players (♀ = 10, ♂ = 17, age 9-12 years) from 16 different European countries 

were evaluated with the multidimensional test battery during the European Selection Camp in Otocec 

in October 2016. This camp belongs to the European Table Tennis Union Development Program. The 

test battery included test items covering anthropometrics (weight, standing height, sitting height), body 

composition (fat mass, fat free mass, muscle mass), perceptuo-motor skills (eye hand coordination, 

sprint, agility), physical fitness (endurance, upper extremity strength, leg power, flexibility) and 

executive functions (inhibition, working memory, switching ability). The age to peak height velocity 

could be determined by the outcomes of the anthropometric measurements. Moreover, a sports history 

questionnaire was used to map personal characteristics and the milestones of the player’s table tennis 

career regarding among other things training and competition. Finally, two coaches were asked to 

evaluate the performance level for each individual player in comparison with their age peers using a 

visual analogue scale. For this purpose a 10 cm line was used; the beginning of the line (left) referred 

to average level and the end of the line (right) to absolute top level. The coaches were instructed to 

indicate the level by putting a mark on this line.   

 

Preliminary results of this first pilot will be presented during the conference. Besides the results of the 

multidimensional assessment attention will be paid to the experiences during testing and the proposals 

for improving the assessment.       
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Elferink-Gemser, M. T., Jordet, G., Coelho-E-Silva, M. J., & Visscher, C. (2011). The marvels of elite sports: how to get 

there? British Journal of Sports Medicine, 45, 683-684. 
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[ 5 ] 

Will Visuo-Spatial Working Memory Differentiate Skill Levels in Table Tennis 

Players: an ERP study 

 

Kuan-Fu Chen1, Chung-Ju Huang2, Tai-Ting Chen1, Ting-Yu Chueh1, Tsung-Min Hung1 

1 Department of Physical Education, National Taiwan Normal University  

2 Graduate Institute of Sports Pedagogy, University of Taipei 

 

Recent studies have found that sports training, particularly in racket sports, might enhance cognition 

particularly those with higher visuo-spatial demand. For example, Wang, Guo and Zhou (2016) showed 

that table tennis players exhibited better visual attentional performance than non-athletes. However, 

whether performance differences in visuo-spatial cognition can be observed in athletes with different 

skill levels remain unknown. Furthermore, given the utility of event-related potential for revealing the 

implicit cognitive processes during visuo-spatial cognition tasks, the main purposes of this study are 

to compare the differences in performance of visuospatial working memory task at the behavioral and 

neuroelectrical levels in table tennis players with different skill levels. Three groups of participants 

(i.e., highly skilled table tennis players, less skilled table tennis players, and novices) will be recruited 

for this study. All participants will be administered a 3s delayed and non-delayed visuospatial working 

memory task while their behavior and event-related potential (ERPs) were recorded. Comparison of 

the dependent variables such as reaction time, response accuracy, P3 components of ERPs will be 

conducted using ANOVAs.  

 

Keywords: ERPs; Working memory; P300; athlete  
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Importance of Shoulder in Playing Table Tennis: Skill Visualization Using Fuzzy Rules 

Acquired by TAM Network 

 

Isao Hayashi1, Honoka Irie1, Toshiyuki Maeda2, Masanori Fujii2 and Tokio Tasaka3 

1Faculty of Informatics, Kansai University, Japan 

2Faculty of Management Information, Hannan University, Japan 

3Faculty of Health and Sports Science, Doshisha University, Japan 

 

 

The Topographic Attentive Mapping (TAM) network is a biologically-inspired classifier that 

bears similarities to the human visual system. When used in a TAM network, the proposed pruning 

algorithm improves classification accuracy and allows extracting fuzzy skill knowledge as represented 

by the network structure. 

In this paper, difference of skill level in playing table tennis is analysed by TAM network, and 

importance of shoulder is visualized by fuzzy rules. The trajectory pattern of forehand strokes of table 

tennis players is analysed with nine sensor markers attached to the right upper arm of players. With 

the fuzzy rules acquired from TAM network, technique rules are extracted by learning algorithm in 

order to classify the skill level of players of table tennis from the sensor data. In addition, the difference 

between the elite player, middle level player and beginner is visualized, and how to improve skills 

specific to table tennis from the view of data analysis is discussed. 

 

Key words: neural networks, fuzzy rules, skill visualization, table tennis 
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IMPORTANCE OF HEALTHY TRAINING AND HEALTHY DEVELOPMENT OF 

YOUNG TABLE TENNIS PLAYERS FOCUSING ON THE PERFORMANCE TESTS 

 

Emre AK 

Sports Scientist & Manager of Sports Operations 

Gloria Sports Arena, Belek, Antalya, TURKEY 

emreak@gmail.com 

 

Table tennis has become a sport with very fast and explosive movements. Therefore, players 

started to undergo very intense trainings at very early ages. This puts high pressure on the body and if 

this is done without controlling the effects on the body, could be very negative for overall health.  It 

is important to maximize not only performance, but also health and well-being of young athletes. The 

physical and physiological development of young athletes has to be tracked carefully. Long Term 

Athlete Development program has been accepted as one of the best option to attentively improve 

athletic performance and prepare young athletes for latter stages. It is also important to monitor athletic 

development using scientific assessment methods. This includes not only the table tennis specific and 

basic physiological performance parameters but also general health and well-being. Body Composition, 

posture, balance, musculoskeletal status & gait are some of the important parameters that might affect 

table tennis performance and overall health. These neglected parameters should be controlled regularly 

to avoid serious injuries. In this study, I will try to explain important parameters that has to be tested 

regularly and discuss their effects on table tennis performance. 

 

Key Words: LTAD, young athletes, healthy development, physical and performance tests 
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[ 8 ] 

Title: Introduction for Prevention of Injuries in Table Tennis 

 

Fethi Regaieg, MD, IOC Dip Sp Phy 

Aspetar, Orthopedic and Sports Medicine Hospital, Qatar 

 

 

Table tennis is a non-contact sport. Overuse injuries are more often than acute injuries. 

Most overuse injuries let table tennis athletes continue to train and compete with pain and 

dysfunction which may influence negatively their performance and aggravate the injury itself. 

To implement an injuries prevention program in table tennis, we need to collect a reliable data 

(exposure, acute/overuse injuries and illnesses during training and competition), analyze it and 

propose practical preventives measures according to the study findings.  

We started to collect the data for Qatari table tennis athletes … Our expectation is to identify the 

main acute and overuse injuries and also the main illnesses, with and without time loss, and their 

effect on athlete health and performance. 

 

Keywords: prevention, injuries, table tennis. 
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[ 9 ] 

Training load and injury incidence in youth table tennis players: A pilot study. 

 

Samuel A. Pullinger, Abdallah Rejeb, Evodkia Varementi, & Marco Cardinale 

 

Despite the wealth of research documenting the training-injury relationship in elite sport, there is a 

lack of research and evidence linking training load and injury in junior table tennis athletes. The lack 

of research surrounding injury epidemiology in table tennis highlights the need for more research to 

be conducted. Therefore, the purpose of this study was to analyse and report the training load and the 

injury incidence over a season in highly trained youth table tennis athletes.  

Injury data and training loads were collected from eight male adolescent national team table tennis 

players [age (mean ± SD) 14.5 ± 1.4 yr, stature 166.7 ± 6.6 cm and body mass 53.6 ± 7.9 kg and  PHV 

-0.48 ± 1.65] of Arabic origin in this one-year prospective study. The total training time over the 

observed 12 months period was 237 h 42 min ± 44 h 30 min and the total games played were 35 ± 23 

games.  

All injuries received an assessment by a physical therapist) with experience of working within youth 

Table Tennis. A total of 17 injuries were identified, of which 9 (53%) were time-loss and over-use 

injuries. The overall injury incidence was 8.3 (95% CI: 4.6–12.0), accounting for 2.1 injuries per 

athlete. Time-loss injuries showed an incidence of 4.4 (95%CI: 1.9–6.9) and growth conditions 2.0 

(95% CI: 0.6–3.3) per 1000h of exposure. Overuse injuries accounted for 56%, from all the TL injuries. 

Edwards training loads were significantly different between training weeks (P = 0.001), with training 

loads lowest around competition period (P ˂ 0.05). The majority of injuries occurred during the 1st 

quarter of the year (65%), when training loads were significantly higher. 

In conclusion, the results of this preliminary study showed that training loads increase during a season 

until competition period. The content and characteristics of training activities indicate a low to 

moderate cardiovascular demand which is a reflection of competitive demands in this age group. The 

rate of overuse injuries and injuries as a result growth-related conditions in our adolescent table tennis 

athletes was higher than previously reported in adolescents in other sports. Considering the peculiarity 

of youth adolescent athletes it is important to improve the planning of training activities improving the 

understanding of the link between training load and injury occurrence. 

 

Key words: Racquet sport; Training monitoring; Performance; Injury incidence; Training Load 

 

 

 

 

 



28 

 

 

[ 10 ] 

Investigation of mechanical factors related to osteochondral lesions at the elbow 

joint in table tennis players 

 

Yoichi Iino1), Hiroyoshi Ogasa2) 

1) The University of Tokyo 
2) Yamaguchi University 

 

 Osteochondral lesions at the elbow are often observed in youth athletes such as baseball 

players. Although table tennis players suffer from fewer injuries than other racket sports players1, 

there are cases that lead to serious injury. It remains unclear why table tennis activity that does not 

accompany overarm throwing motion leads to the lesions at the elbow such as osteochondritis 

dissecans, which is often observed in baseball. Since mechanical loading on the upper limb would 

differ between offensive and defensive strokes, the location of the lesion is expected to be different 

between offensive and defensive players. Although the mechanism of the osteochondral lesions at 

the elbow is multifactorial, we investigated the mechanical loads applied at the elbow in table tennis 

strokes which may help us understand the causes of the lesions. 

 Participants were two male collegiate table tennis players (age: 22 years and 21 years). They 

were defensive players with nine years of training experience. They provided written informed 

consent before the experiment. The experimental procedure was approved by a local ethics 

committee. They performed cross-court forehand and backhand drives and forehand and backhand 

chops against a collegiate player with maximum effort. A motion capture system was used to collect 

3D coordinates of the markers attached to body landmarks. The net force acting on the upper arm 

segment at the elbow was determined using inverse dynamics. The joint reaction force acting on the 

upper arm was determined using a musculoskeletal model2. 

 The maximum proximal force applied by the forearm to the upper arm at the elbow joint 

was larger in the chops than in the drives. The maximum proximal force appeared just after the 

beginning of forward swing in forehand and backhand chops. On the other hand, the lateral and 

medial forces applied to the upper arm were larger in the drives than in the chops. The joint reaction 

force at the elbow joint will be presented at the meeting. 

 

Reference 

1. Kondric, M., Matkovic, B. R., Furjan-Mandic, G., Hadzic, V., & Dervisevic, E. (2011). Injuries in 

racket sports among Slovenian players. Collegium Antropologicum, 35, 413–417. 

2. Saul, K. R., Hu, X., Goehler, C. M., Vidt, M. E., Daly, M., Velisar, A. & Murray, W. M. (2015) 

Benchmarking of dynamic simulation predictions in two software platforms using an upper limb 
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Problem phenomena faced by Japanese elite junior table tennis players 

and its psychological background 
 

Mizushima Sadayuki  

 

Japan Table Tennis Association 

 

In case of doing psychological support for athletes who have been faced on problem phenomena, 

approach of educing sport psychology textbook to the athletes has only limited effect. Why is effect 

limited? The one of reason why is that sport psychology textbook is written generalization matter, 

and is not written unique psychological world of the athlete who is in front of us. Because of similar 

reason, general Sport Mental Training short course is sometime useless to the athlete suffering from 

something. 

 

Some elements of psychological background of the particular problem phenomena faced by Japanese 

elite junior table tennis players are universal one, and some elements of it are extremely unique of 

the athlete. Those elements are often interleaved. In order to make more effective coping, I think I 

need to deepen understanding relationship between problem phenomena and those elements. So, in 

this study, I try to reveal the structure of "problem phenomena" faced by Japanese elite junior table 

tennis players and its "psychological background" inductively. By doing so, I will suggest viewpoints 

for understanding psychological background more deeply to athletes, coaches, and support staffs 

who face various problem phenomena in their competitive sport days. 

 

Analysis subject in this study are my 365 psychological support sessions with 28 Japanese elite 

junior table tennis players in 2016 fiscal year. Because various contents are included in the 365 

psychological support sessions, in the beginning, I do screening all sessions to select sessions that are 

suitable to purpose of this study. From my memos of selected sessions, I extract "problem 

phenomena" and "psychological background", and I make matrix table of those. Similar "problem 

phenomena" are categorize as same group, and "psychological background" are classified into 

"universal element" and "unique element". 

 

At the time of my presentation, I will show you the matrix table and refer to way of use. The matrix 

table will not be fixed, but has always possibility of renewal. By continuing renewal, I expect that we 

can understand relationship between "problem phenomena" and its "psychological background" 

more deeply.  

 

Key word: problem phenomena, psychological background, matrix table 
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TUM.TT Software – New Feature and Practical Experiences 

 

Michael Fuchs 

Chair of Performance Analysis and Computer Science in Sport, Technical University of Munich, 

Germany 

 

Introduction: TUM.TT – a tool for table tennis match analysis – includes a tool for data collection 

(TUM.TT Scouter) and a tool for data evaluation (TUM.TT Viewer). The latter one is the tool for 

players and coaches to analyse matches. In addition to the possibility of doing video analysis by 

using specific filters, a feature for the creation of personalised reports was developed. These reports 

can help to get an overview about typical behaviours, strengths and weaknesses of opponents. 

 

TUM.TT Report: In general, the report tool gives the opportunity to export different statistics as a 

PDF document. That possibility enables a sort of an “offline” functionality of the TUM.TT analysis 

tool. The reports themselves can be created due to individual requirements of players and coaches. 

Besides general information about the match, different statistics about placement and stroke 

technique incl. winning probabilities are available for the serve, receive, third stroke, fourth stroke 

and the last winning stroke. Additionally, the user can select the player as well as the sets (or 

combination of sets) which the different statistics should be created for. 

 

Practical Experiences: The TUM.TT analysis tool is used in a current project of the German Federal 

Institute of Sports Science (BISp) to support the German Para National Team. First experiences were 

gained during the Slovenia Open 2017 and the World Team Championships 2017 with very positive 

feedback from players and coaches. Especially the immediate visual feedback and the tactical 

analysis by the use of systematic and efficient video analysis guided by supporting staff was a new 

experience for coaches and players. A lot of them confirmed the importance of video analysis but 

due to very tight schedules during tournaments or training camps it was not possible for them to do 

video analysis in the past without supporting staff and a time-saving tool like TUM.TT. 

 

Keywords: Table tennis, software tool, video analysis, practical performance analysis, analysis 

report 
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Statistical Analysis of Decision Making of Table Tennis Service 

 

Sho Tamaki1), Kazuto Yoshida, Koshi Yamada 

1)Meio University, Japan 

 

Introduction 

Service has strong impact on the following shots in table tennis rallies. If one has good serving skill, they can 

hold the high ground in their serving rallies. Service, therefore, is regarded as an important topic and many 

researchers trying to clarify what the good serving skill is.  

The research interest of the current study is decision making of service. The effect of service may vary with 

the context; good service is not always good. Therefore, players may consciously or unconsciously consider 

multiple factors to understand the context to select an effective service at the time. The factors of the decision 

making, however, are not researched enough so far and unclear. The purpose of this study is to clarify the effect of 

some factors on decision making of service. 

 

Method 

Match samples 

In the current study, five matches played by a world class female player, which hereinafter will be referred to 

as `Player A’, were selected from the matches in international competitions. Player A was a left-handed player and 

used shake hand racket.  

Analysis 

Data Collection 

Following six data were collected; (1) point score, (2) hitting side of a racket (forehand or backhand), (3) kind 

of rotation (vertical spin, normal horizontal spin, or inverse horizontal spin), (4) placement of the first rebound, (5) 

placement of the second rebound, (6) hitting position. (1) was converted into the six phases of a rally, which was 

defined with the sum and the difference of point scores. The combination of (2) and (3) were referred to as `kind of 

service’ in this paper. (5) was converted into one of six subareas of court and referred to as `placement of service’.  

Statistics 

Fisher’s exact test was conducted to test the effect of opponent or point score. When significant biases were 

found, Fisher’s exact test was conducted for multiple comparisons. Every test was conducted at a 95% confidence 

level. 

 

3. Results & Discussion 

Effect of opponent 
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Distributions of the kind and placement of services were significantly different between different opponents. 

Player A changed her service when she played with different opponent. In order to conduct more detail analysis, a 

comparison between matches was conducted. As a result, it was found that the distribution of the kind of service 

was significantly different between the matches played by the same player. In addition, the distribution of the 

placement of service was not significantly different when Player A played the same player. The results imply 

Player A tends to change her services when opponents lead and the same opponent, except for the placement of the 

service. 

Effect of point score 

The difference between phases of a rally approached significance (kind: p < 0.09; placement: p < 0.09). For 

example, Player A tended to select different kind of service when the opponent leads her and the rally is in later 

phases (total points is surpassed 10). The results imply Player A tends to change her services depending on the 

point score. 

 

4. Future issues 

Additional data analysis of other players is required to enhance the generality of the research. 
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Development of system of table tennis game analysis using ultrasonic sensor 

 

Akiyoshi Shioiri1・Yukihiko Ushiyama2・Kei Kamijima3・Ping Gao1 
1 Graduate School of Modern Society and Culture, Niigata University, Japan   
2 Institute of Humanities, Social Sciences and Education, Niigata University, japan 
3Department of Engineering, Niigata Institute of Technology, Japan 

 

It is a common perception that reconsideration of games after making statistical analysis based on 

game records is important for future games. It has been desired in table tennis to get data of every 

bound of the ball on the table for statistical analysis.  However, it is not easy to collect such data, 

because table tennis is a speedy sport. Several methods have been proposed in previous studies, but 

not yet in practical use. 

In this work, we tried to develop a system and software of recording the bound points by using 

ultrasonic sensors. This system is called “Ultrasonic Sensor Globe Characteristics Analysis System ". 

The principle of measurement is to make use of difference in arrival time of collision sound waves 

coming from different sensors set up at different places. The coordinate of the bound point can be 

calculated from those signals.  

 The reason to use the ultrasonic sensor, not audible sound sensor, is that the collision sound has 

high frequency and the accuracy of the ultrasonic sensor is superior to that of the audible sound 

sensor. We developed the software which connects bound coordinates and displays a locus of rally 

by white lines. 

We conducted an accuracy verification experiment in which an ultrasonic sound sensor was 

installed on a table and games were played and the difference between the bound coordinate position 

obtained from the sensor and the bound position obtained by video camera shooting was compared. 

As a result, the average error is 20.8 cm in the x-axis direction, 22.5 cm in the y-axis direction, the 

minimum error is 0 cm in the x-axis direction, 0.1 cm in the y-axis direction, the maximum error is 

131.5 cm in the x- It was 102.1 cm. In the future, we will improve the sensitivity of the ultrasonic 

sound sensor and the program of the falling position display system and want to bring it closer to 

practical use. 
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Fig.1  Screen of fall position display system 
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The Impact of the Net Height in Table Tennis 
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Introduction 

In order to determine the influence of the net height to table tennis game the following parameters 

were measured: ball-to-net distance, net errors, net balls, set duration,  net serve errors, and lets. 

The measurements took place in laboratory conditions for three different net heights: 15,25 cm, 16,25 

cm and 16.75 cm. For each net height the following actions were performed: 

• male vs. male match, 

• male vs. female match, 

• male vs. male playing different strokes. 

The three players involved were selected from top ranking men, middle ranking U15 boys and middle 

ranking women on national level. 

Methods 

The laboratory setup consisted of a high speed camera system recording at 1000 frames per second 

(Mikrotron MotionBlitz LTR), two powerful fresnel light sources, a full HD camera recording at 50 

frames per second from above the table, a table tennis table, a black textile shield for filtering out the 

background and to intensify the ball contrast, a calibration chessboard.  

For each net height the following steps took place:  

1. The net height was set as precisely as possible along the whole net length.  

2. The high speed video camera was aligned (as well as possible) in a way that the world coordinate 

system with origin at the top of one net holder was aligned with camera coordinate system with 

origin in focal point (centre of lenses) so that the two frames were translated only in z direction 

and have the same orientation. This means that:  
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• The camera was positioned away from the net so the table tennis table width is within the depth 

of view of camera lenses.  

• The net top line was seen as a cluster of points in the centre of the image – the camera optical 

axis was collinear with the net top. This was achieved by tripod adjustment.  

3. The chessboard calibration pattern was placed in front of the camera near the middle of the table 

and was slowly rotating while the camera was recording.  

4. The ball size was precisely measured.  

5. The table tennis games were played and recorded simultaneously with the high speed video camera 

and the full HD video camera. 

After the recording, in the offline phase, for every net height the following steps took place:  

1. The camera was calibrated using recorded images of the chessboard pattern resulting in 

establishing  

• the projection matrix elements,  

• the radial and the tangential distortion coefficients.  

2. The fully automatic image processing took place to:  

• locate the ball within predefined area above the net,  

• undistort the image using distortion parameters, and  

• measure the ball – net distance in pixels.  

3. Using the calibration data and the known ball size the ball – net distance was computed in mm.  

4. Using full HD video data the remaining parameters (net errors, net balls, lets, net serve errors 

and set duration) were determined. 

Preliminary results 

For each category of players (male, female)  and type of action (match, playing strokes) we compared 

the measured parameters for all three net heights. The ball-to-net distance was measured between the 

net top and the centre of the ball and is expressed with two parameters: actual average distance (height) 

and standard deviation of this distance. 

In category male vs. male player playing matches we recorded 2 matches best of five at net height 

15,25 cm (6 sets played), 2 matches at net height 16,25 cm (6 sets) and 1 match at 16,75 cm (3 sets). 

In category male vs. female player playing matches we recorded 1 match at net height 15,25 (3 sets), 

2 matches at net height 16,25 cm (6 sets) and 1 match at 16,75 cm (3 sets). 

In category male vs. male player playing strokes we recorded 30 seconds of play for each stroke at 

each net height. We measured average serve ball-to-net distance only at net height 16,75 cm. 

Conclusion 

Regarding the small amount of measured data no conclusion can be drawn yet and no statiscical 

significance can be shown. We collected only a prototype data showing and testing  the procedure to 

be used in further measurements on a much larger scale. 



36 

 

 

Keywords: table tennis, net height, machine vision 

 

 

 

 

 

 

 

[ 16 ] 

THE INFLUENCE OF CHINESE TAIPEI NATIONAL TEAM TRAINING 

TOWARD TABLE TENNIS BALL CHANGE 

 

MEI-JEN HUNAG 

NATIONAL KAOHSIUNG NORMAL UNIVERSITY, TAIWAN, REPUBLIC OF CHINA 

 

International Table Tennis Federation made a number of new rules in order to increase spectating 

rates. Under the new rule of ball change, which is increase ball size and change its material, it causes 

ball slower the spin and speed during ball travelling. Therefore, the purpose of this study was to 

understand the influence of Chinese Taipei national team training toward table tennis ball change to 

understand how players and coaches to cope with this rule change.  

 

Participants of this study were 6 national team players and 3 national coaches who were training in 

the National Sports Training Center. Interview was used in this qualitative study. Content analysis 

was chosen in the result analysis. The results indicated: (1) Regulation change rapidly, physical, 

psychological and tactics adjustment were feedbacks from players and coaches on table tennis ball 

change; (2) Tactic strategy, receiving and sustained rally were important influence on training after 

ball change; (3) Receiving attack, early contact point and tactics competition patterns were changing 

on techniques after ball change; (4) Strengthen weight training, core condition and multi-ball training 

were changing on physical fitness after ball change.  

 

Suggestions of this study were as follow: (1) To become top athletes, they need to change concepts 

quickly, develop innovative method and lead self-breakthrough to become winner in table tennis 

field; (2) There is a need to improve and innovative technical skills in order to cope with table tennis 

ball change; (3) Players need to increase weight training to enhance their muscular strength in order 

to overcome table tennis ball change; (4) The findings of this study should be taken into 
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consideration in developing strategies for players and coaches; and (5) There is a need for further 

studies on table tennis ball change. 

 

Key words: table tennis ball change, technique and tactics, weight training, 40+ plastic ball 
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Case Study on Effective Skills of Service in Table Tennis to Conceal Spin, 

Course, and Speed of the Ball from the Receiver 

 

Kazuto YOSHIDA1)6), Yoichi IINO2)6), Sho TAMAKI3)6), Yuki INABA4), Koshi 

YAMADA5)6)  

1) Shizuoka University, 2) University of Tokyo, 3) Meio University, 4) Japan Institute of 

Sports Sciences, 5) Table Tennis Friendship Club, 6) Sports Science and Medicine 

Committee, Japan Table Tennis Association 

 

The purpose of this study is to clarify effective skills of table tennis service to conceal 

the spin, course, and speed of the ball from the receiver.  

Five former Japanese top players including four Olympians (Top Group) and nine 

college student players (Standard Group) participated as subjects in this study. They 

performed three kinds of services which they considered highly effective. The order of 

the three kinds of services was random, and the staff member told the type of service 

for each time using random tables. These services were received by a table tennis 

coach. Immediately following each service, the server and receiver separately assessed 

its quality on a five-point scale and gave a reason for the rating.  

The stroke motion of the server and the movement of the server’s racket were captured 

by the three-dimensional motion capture system (200 Hz). The rotation of the ball was 

measured by three high speed cameras (2000 Hz). The ball trajectory was captured by 

two high speed cameras (120 Hz). 

Data of 308 services by the fourteen players were obtained. From these, data of high 

quality services in each server’s assessment were selected for the following analyses: (1) 

The speed of the racket, angular velocity of the racket, and spin rate of the ball were 

calculated. (2) The ball trajectory was drawn. Subsequently, the relationship between 
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these results and the receiver's assessment regarding quality of service was 

investigated. 

This study, which aims to obtain practical knowledge regarding table tennis skills, is 

still in progress. At the meeting, the characteristics of some effective “killer services” of 

the players in the Top Group will be presented. 

 

This work was supported by JSPS KAKENHI Grant Number JP15K01556. 
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Development of stroke assessment application for table tennis strokes using  

an inertial sensor 

 

Yoichi Iino 

The University of Tokyo 

 

Inertial sensors are a unit system of accelerometer and gyro sensor. They have been applied to 

the assessment of gait1, golf and tennis motions. Inertial sensors have many advantages such as 

small-size, portability, and low-cost, compared to an optical motion analysis system. However, the 

system that uses inertial sensors to assess table tennis strokes is not available. Therefore, inertial 

sensors have much possibility that players use them in training rooms for gaining useful information 

on their stroke motions such as racket speed. This study aims to develop a stroke assessment 

application for table tennis strokes using an inertial sensor. 

A 9-dof inertial sensor (Logical Product, Japan) had three axes accelerometers with a range of 

75G, and three axes gyro sensors with ranges of 1500-6000 deg/s. The size of the sensor was 40mm 

× 30mm × 20mm and was attached to the grip end of the racket. Stroke parameters assessed in this 

study were resultant racket velocity at ball impact and maximum power (rate of change in 

mechanical energy) of the racket. Both parameters are thought to affect performance level in table 

tennis. 

For the development of assessment application software, we used LabVIEW 2016 (National 

Instruments) and a Windows mobile device. The application was designed as follows: the main 

screen has two buttons ”Connect” and “Disconnect” to the sensor; there are four panes 

“Measurement,” “Analysis,” “Settings,” and “Files.” In Measurement pane, one can press “start” 

button to start 1 minute of recording the sensor signals and view raw signals. For later analysis to 

proceed successfully, a player must put the racket on table tennis table at least first 1 second before 

performing strokes. In Analysis pane, one can select the file to be analyzed and put the “analysis” 
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button to display the number of strokes recorded, the resultant racket speed at ball impact, and the 

maximum racket power for each stroke. In Setting pane, one can input the name of a player, and 

his/her handedness. In Files pane, one can view the files saved. 

 

Reference 

1 Iosa M, Picerno P, Paolucci S, Morone G. (2016) Wearable inertial sensors for human movement 

analysis. Expert Rev Med Devices. 13, 641–59. 
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Introduction 

 In table tennis matches, extremely fast rallies are performed between players. Though it is obvious 

that the ball speed is one of the important factors for winning the matches, it is not understood well 

how the difference in the hitting technique or physical abilities contributes to the ball speed. Thus, 

the purpose of this study was to understand the factors that contribute to the fast ball speed in elite 

table tennis players by conducting kinetic analysis on the forehand stroke motion.  

Methods  

 Eight elite male table tennis players (height: 170.6 ± 3.1 cm, weight: 63.4 ± 3.6 kg, age: 21 ± 

4 years-old; mean ± standard deviation) participated in the study. The players performed forehand 

strokes at their maximum effort. The stroke motion of the players and the rackets were captured with 

the optical three-dimensional motion capture system. Using the inverse dynamics method, joint 

torques, joint powers, and the mechanical energy transferred by the joint force and joint torque were 

calculated.   Ball trajectories were captured with high-speed cameras, and the ball speed and spin 

rate were calculated.     

Results and Discussion 

 Racket speed had strong positive correlation with the ball speed (r = 0.88, p < 0.05). Thus, 

increasing the racket speed is necessary for faster ball. As for kinetic parameters, the racket speed 

was significantly correlated to the maximal shoulder horizontal adduction torque (r = 0.66), the 

amount of energy transferred from the trunk to the upper arm (r = 0.86), from the upper arm to the 
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forearm (r = 0.80), from the forearm to the racket-hand segment (r = 0.92) by joint forces. Also, the 

amount of the energy transferred from the lower limbs to the trunk segments by the joint torque 

components were positively correlated to the racket swing speed (r = 0.75). Therefore, it was 

suggested that the ability to generate large power by the lower limbs and the technique to transferring 

the mechanical energy to the trunk, arm, and finally to the racket are important factors to increase the 

racket speed, or the ball speed.    
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With the advent of WebGL[1] and Three.js[2] the fast and realistic rendering on web applications 

has significantly contributed to the inexpensive construction of virtual physics laboratories. Applying 

such technological advances in the last several years to the dynamics of the table tennis ball in play 

has enabled us to simulate not only the attenuation of its spin during the flight in the air but also the 

change in spin over its collisions with the table or the racket[3]. The collisional change in spin is 

known to be a major factor to most competitive players in winning any rally, but even the spin 

attenuation may play a significant role in predicting the correct ball trajectory, and thus comparative 

studies of the two are due. 

The present study enables us to visualize the detailed change in spin on the ball in play, which helps 

to analyze the abrupt change in spin during services and subsequent returns, including Young 

Generation services and Chiquita receives, as well as to simulate the trajectories and estimate the 

impulse during the counter rallies.  

  

[1] For instance, “WebGL Programming Guide: Interactive 3D Graphics Programming with 

WebGL,” by Kouichi Matsuda and Rodger Lea, Addison-Wesley Professional; 1st edition (July 19, 

2013). 

[2] https://threejs.org Ricardo Cabello (2010). 

[3] http://pc.jtta-shidou.jp/contents/jtta_ikagaku/stigation_g/8_1_5_3.pdf (2014). 


