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Abstract: In the field of elite sport, the evaluation of the temporal distribution of the play actions developed in a match
is of great interest. The analysis of the temporal structure implies registering the total work time or total match duration
and the real play time. The relationship between the total time and the real or movement time determines the load of the
existent work. This analysis can represent a useful tool for understanding the physical requirements of modern table
tennis and for planning effective training programs. This research evaluated the analysis of the temporal structure of
2007 male and female absolute Spanish championships. Data were statistically analyzed with ANOVA recording no

significant differences between groups (p>0.05).
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1. INTRODUCTION

The temporal analysis of the play actions developed
during competitions can provide relevant data about the
specific characteristics of a sport. This information is
representative of the rallies and rest time intervals,
indicating the activity levels achieved in each moment.
The information that can be extrapolated regarding the
energetic metabolism and the physical requirements
needed during competition is one interesting aspect of
this type of analysis [1]. These data are of great
relevance for increasing the sportsmen performance in
future competitions [2].

Many investigations evaluated the play actions
accomplished in different racket sports as squash [3-4],
badminton [5-6] or tennis [7-9]. However, data available
in the field of table tennis are limited and preceded the
new technical regulation by the International Table
Tennis Federation (ITTF) [10-12]. These changes
modified the score system, the ball size and the service,
affecting the structure and the playing dynamics of this
sport as reported by Takeuchi et al. [13].

This new scenario converted table tennis in a more
modern and attractive sport.

However, since changes were added by the ITTFE, few
studies aimed at analyzing the different temporal
distribution of the activity and rest time in table tennis
competitions [14-15].

An analysis of these new temporal situations is
advocated in the attempt of evaluating the new table
tennis context.

Thus, the aim of this study was the analysis of the
temporal structure of modern table tennis during
competition, comparing data depending on the
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competition round (eighth-finals, quarter-finals,
semi-finals and final) and the category (female and
male).

2. METHODOLOGY

Analyzing the actions produced in table tennis during
competition is quite complex, due to the large number
of motor situations that occur in a very short time and
with high speed. The use of a reliable data recording
tool that allows observing, differentiating and
systematizing the play actions produced in a match is
needed for showing the activity and rest time
distribution [16-19]. This is the main purpose of the
notational analysis applied to racket sports [20, 16-19].

2.1 Participants

High level Spanish players belonging to the absolute
category were selected for this research. All the actions
developed by the selected players during the matches
were analyzed.

2.2 Procedure

Thirteen matches of the absolute Spanish table tennis
individual championship (eight belonging to the male
category and five belonging to the female category) that
was celebrated in Cartagena’07 (Murcia), were recorded
and analyzed. In the case of male category, the analysis
involved the eighth-finals to final while in female
category, quarter-finals, semi-finals and final were
evaluated.

The matches selected for the study were recorded
using eight miniDV video cameras (Panasonic,
NV-GAL1S5, Japan). The cameras were located at a height
of 2.5 m laterally to the play court, at a distance of 5 m
and perpendicularly to the table. The play table was
virtually divided into two independent halves, each one
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focused by a video camera. Thus, each camera recorded
half of the play court, obtaining two simultaneous
records, each one corresponding to one of the two
players (Figure 1). After recording, a video organization
process was carried out for synchronizing both cameras.
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Fig. 1 Overhead view of the video cameras location and
recording areas in the play court.

A specific observational tool was designed for
carrying out the record analysis [15]. This observational
tool was developed with the consensus of all the
researchers. An observation protocol was developed and
two observers were trained for codification, record and
data analysis. The different technical rules that regulate
individual table tennis were considered for the analysis.
The point was determined when the ball was in play,
although pauses were also taken into account for
analyzing the total temporal structure of the match.

Data were analyzed by the software Match Vision
Studio(r) v3.0 (Figure 2), storing the results in a
spreadsheet of Microsoft Office Excel 2007. In each
match the following variables were evaluated: total
match time (TT); rally time (TJ); rest between rallies
(TP) that corresponds to the resting time between each
point and the time-out; rest between each game (TPJ).

Fig. 2 Software Match Visio Studio (r) v3.0 and
notational protocol.

Data were statistically analyzed with one way ANOVA
(p<0.05) wusing the Matlab toolbox. Inter and
intra-observer accuracy was assessed using the error
percentage calculation (coefficient of variation).
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3. RESULTS

Both observers presented a high level of reliability
(error lower than 3 %) with high agreement indexes
throughout the observational period (Table 1). An intra
or inter observer error lower than 3 % is considered
acceptable in sport observational studies [19].

Table 1 Inter and intra observer error obtained for each
tested variable.

% Iibar- e % Inkei- % Intra
subjecnermor  subjecterer  subjecterror subject error
Dhserver & Qibzerver B Obserder & Dieerver B
Curation of the match 1 iR} n.on o.on naa
Drwtinn of the martch 7 H ] [RTH] (FIHH HE]
Total duration of mabches .14 n.on 0o 0.0
Play time metch 1 144 (] 118 2,47
Play time mpich 2 ] wun 1.9 R
Taikal pilasy fime af matches 1.68 LR (FTHH HE(]
Hesk bime mabch 1 HES | (FH] (FE ] HES |
Hest time makch 2 iK1 (] (E] H
Tatal rext time af matches .59 .00 [ENH I

In the male category, the mean total match time was
2071.5 £ 1036.2 s that was extrapolated when analyzing
the total match time (TT), the rest times (TP and TPJ)
and the real time (TJ). The real time was only 383.18 s
representing 18.5 % of physical activity (81.5% of
resting).

In the female category, the mean total match time
was 1394.48 + 577.8 s. The real time was only 309.91 s,
representing 22.2 % of time of physical activity.

The rest time between games in male category was
382.66 + 160.42 s (Table 2) and in female category
241.24 £ 86.9 s (Table 3).

Table 2 Mean temporal values (in seconds) of TT, TP,
TPJ and TJ recorded in the different masculine matches.

T " TFI m

Eighzh-finals 127435 TRA.E4 22375 261,16
Cuarter-finals 1794 36 115888 LR 340,68
Ouarter-inals 3535 53138 4558 Z1E.EE
Ouarter-finals 2248 44 1350.72 5142 374,52
Ouarter-finals. 163392 100284 PLER 348,22
Semi-<inals EER-RS Z2E7 SESS 502.8

Semi-dinals 71775 25108 55324 5E3.72

Final 2144 119,28 RTETE 528.4

Table 3 Mean temporal values of TT, TP, TPJ and TJ
recorded in the different feminine matches.

T TP TH) i
Cuarter-finals 075,32 450,98 268 A 247,24
Cuarter-finaly 110608 G892 15736 EELRS
Semi-finals 1195.6 T7L3E 171328 256.56
Semi-finaly 171268 1076.64 352 e
Final 2375.15 1506.36 4E.48 424.32

In Table 4, the frequency and percentage of the rally
time (TJ) by game is summarized, considering a total of
44 games in the male category and a medium value of
5.5 games by match. The mean duration of the actual
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playing time was 73.75 + 24.74 s. These data are
represented in Figure 2.

Table 4 Frequency and percentage of TJ recorded in
each game according to their duration time (in seconds).

Fregquercy Percentage Micurmulated percentage
30-A0s 1 2327 2.7
40-50'5 7 154 148.17
-6 s L 1R.1R 36.35
G0-T0s 5 11.36 47.71
T0-80s a 2045 68,16
&0-90 5 3 581 74.97
W0-100 5 4 .09 .06
100-110 5 2 454 4es
110-120 5 3 a8l 2541
=1 2 4.54 99.95
TOTAL 44 59.95 99.95
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Fig. 3 TJ duration by game recorded in male category.

In the male category, the actual time was between 40
and 80 s in 65 % of the games and it was rarely lower
than 40 s or higher than 120 s (Table 4 and Figure 3).

In the female category, fewer matches were analyzed,
with a total of 22 games and a mean of 4.4 games by
match. The mean duration of the real playing time was
71.83 £+ 15.48 s. The frequency of the play time
distribution is summarized in Table 5 and in Figure 4.

Table 5 Frequency and percentage of TJ recorded in
each game according to their duration time (in seconds).

Fra: g ncy' Parcrmtage Ace dated peroeniage
S0-205 & 2137 2737
E0-T0 5 &a 12T 34,04
T0-20 5 3 2371 Tr.ie
20505 1 454 21.8
5i0.100 5 E 1363 5543
100-110 5 1 4,54 59.97
TOTAL 2 99.97 5987
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Fig. 4 TJ duration by game recorded in female category.
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In the female category, the real time was between 50
and 80 s in more than 75 % of games. Very few games
were characterized by a play time higher than 100 s. No
games recorded a play time lower than 50 s.

The total play time and rest time between games

expressed in seconds and in percentage for male and
female categories, are depicted in Figures 5 and 6.
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Fig. 5 Temporal distribution of mean TJ, TP and TPJ
expressed in seconds in male and female categories.
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Fig. 6 Temporal distribution of mean TJ, TP and TPJ
expressed in percentage in male and female categories.

The analysis of TJ allowed evaluating the mean time
devoted to play. In male category, a value of 0.883 %
0.054 s by rally was assessed. In the female one, this
value was 0.856 + 0.05 s. A comparison of this
parameter in the male category as a function of the
championship round is reported in Table 5. As the
competition round improved, the play time increased,
except in the case of the eighth-finals round. The mean
rest time between rallies was 3.0 £0.63 s. This time
increased in the semi-finals and final rounds when
compared to the previous rounds.



The 12th ITTF Sports Science Congress

Table 5 Mean play and rest time by shot according to
championship round for male category.

Houml Elghah-birals  Qruarter-finals Seml-finals Final
Tl 0857 0.361 2 0.045 D912 £0.053 0.83
TP 2583 1.619:D0.32 3808 L 009 3.731

Table 6 summarized the results of the female
category. In this case, the rally time decreased as the
championship rounds improved, recording the lower
time during the final round. The mean rest time between
rallies for this category was 2.27 + 0.67 s.

Table 6 Mean play and rest time by shot according to
championship round for female category.

Risumd Quarter-linals seini-linals Final
m 00902 £0.028 0846 £0.017 072
TP 1E47 £0.002 27252032 .99

The percentage distribution of play time and rest time
between games and points is represented in Figure 7 and
8 as a function of the championship round for both male

and female category.
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Fig. 7 Temporal percentage distribution of TJ, TPJ, TP

by championship round in male category.
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Fig. 8 Temporal percentage distribution of TJ, TPJ, TP
by championship round in female category.
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Table 9 reports a descriptive analysis of the
distribution of play time and rest time by rally for male
and female category.
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Table 9 Descriptive analysis of play and rest time by
shot for male and female category.

Parmaber Mals cwimpnry Femple catepory
Fay time Risk thee Fay tima Rest time
Felcan 2.EED 2615 0.E5E 2.27
Median L.EXE 28 0.E52 2,50
Estandar devistion .o 0.3 0050 [
linimum n.e: 225 nrs 165
Manimum 2,953 3.ETE 1.0733 2.9a1

One way ANOVA statistical analysis showed that
there are no significant differences in the play and the
rest time mean value between male and female
categories (p>0.05). No significant differences were
recorded for the total match time, independently from
the championship category (p>0.05).

4. DISCUSSION

The study of match temporal structure is very helpful
for understanding table tennis physical needs during
competitions [1]. These data are representative of the
play and rest times duration between them. Their
evaluation provides remarkable information regarding
the play time and the passive phases duration, allowing
the knowledge of the physical activity level reached
during the match.

The analysis of TP and TJ data in the male category
shows that the rest time between rallies increased with
the level of the competition from eighth-finals (TJ
0.867; TP 2.623) to final (TJ 0.93; TP 3.731). Due to the
rise in the TJ actions, the game intensity was higher.
This may depend on the increase in the number of shots,
more recovery time being necessary between games.
However, in the female category it was not the same and
a decrease in TJ was recorded, although TP increased.

The play time was between 0.83-0.98 s in male
category and 0.79-0.92 s in female modality. In other
racket sports as badminton or squash, higher values
were recorded [3, 5, 21]. These differences between
racket sports may depend on the fact that table tennis is
extremely fast.

The match analysis reported mean total match
duration of 34.52 min for male category and of 23.24
min for the female one. Similar values were recorded in
badminton by Cabello [22]. In table tennis, more than
70 % of the match time is deserved to TP and TPJ, while
the total time dedicated to TJ in male category is less
than 30 %. These percentages vary in female category
(more than 60 % for TP and TPJ and less than 40 % for
TJ). These data differ from other racket sports as squash,
where a TJ of 70% has been recorded [4].

A study from Yoshida [10] performed during the 9th
Asian table tennis championship final in male category,
pointed out that the mean duration of TJ was 1.92 + (.88
s. In our study, the value recorded during the final match
was 8.8 s. The modifications introduced by the ITTF in
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the technical regulation of table tennis may explain this
difference resulting in a higher number of shots
interchanges and play duration.

5. CONCLUSIONS

The temporal structure of table tennis is characterized
by fast and strenuous efforts of short duration followed
by periods of large recovery between points. The total
rest time and the rally time are higher in male category
than in the female one, the mean total duration of the
match being higher in male category.

Higher activity levels were recorded during the final
phases of the competition with a consequent increase of
TP, TPJ and TJ in both categories. However, the rally
time and the rest time between games were higher in
male category than in the female one.

The chance of evaluating the variables related to the
table tennis temporal structure is very useful for
analyzing the physical and physiological requirements
of this sport specialty.

The different temporal variables recorded in this
study provide reliable data for organizing, planning and
orienting table tennis training program. They represent

effective criteria for obtaining high levels of
performance in the sportsmen.
6. ACKNOWLEDGEMENTS

This research has been developed with the support of
the Spanish Table Tennis Federation.

REFERENCES

O’Donoghue, P.G. and Liddle, S.D. A notational
analysis of time factors of elite men’s and ladies’
singles tennis on clay and grass surface, In A. Lees,
I. Mainard, M. Hughes and T. Reilly (Eds.),
Science and racket sports I (241-246). London: E
& FN Spon, 1998.

Brown, D. and Hughes, M.D. The effectiveness of
quantitative and  qualitative feedback on
performance in squash. In T. Reilly, M. D. Hughes
and A. Lees (Eds.), Science and Racket Sports
(232-237). London: E & FN Spon, 1995.

Vuckovic, G.,, Dezman, B., Erculj, F., Kovacic, S.
and Pers, J. Differences between the winning and
the losing players in a squash game in terms of
distance covered. In A. Lees, J.F. Kahn and I.W.
Maynard (Eds.). Science and Racket Sports III
(202-207). London and new York: Routledge,
2004.

Girard, O., Chevalier, R., Habrard, M., Sciberras, P.,
Hot, P. and Millet, GP. Game analysis and energy
requirements of elite squash. Journal of Strength
and Conditioning Research, 21, 909-914, 2007.
Cabello, D. and Gonzalez-Badillo, J.J. Analysis of
the characteristics of competitive badminton.
British Journal of Sports Medicine, 37, 62-66,
2003.

[1]

84

May 5-7, 2011, Rotterdam, The Netherlands

[6] Faude, O., Meyer, T., Rosenberger, F., Fries, M.,
Huber, G. and Kindermann, W. Physiological
characteristics of badminton match play. European
Journal of Applied Physiology, 100, 479-485,
2007.

Fernandez, J., Méndez-Villanueva, A. and Pluim, B.

M. Intensity of tennis match play. British Journal

of Sports Medicine, 40, 387-391, 2006.

[8] Hornery, D. J., Farrow, D., Mujika, I. and Young,

W. An integrated physiological and performance

profile of professional tennis. British Journal of

Sports Medicine, 41, 531-536, 2007.

Fernandez-Fernandez, J., Méndez-Villanueva, A.,

Fernandez-Garcia, B. and Terrados, N. Match

activity and physiological responses during a junior

female singles tennis tournament. British Journal

of Sports Medicine, 41, 711-716, 2007.

[10] Yoshida, K., Timoto, Y. and Ushiyama, Y. A game
analysis of table tennis using a direct linear
transformation method (DLT method).
International Journal of Table Tennis Sciences, 1,
43, 1992.

[11] Schiltz, P. Duration of the rallies in top table tennis:
statistics and conclusion. International Journal of
Table Tennis Sciences. 2, 20, 1994.

[12] Wilson. K. and Barnes, C.A. Reliability and
validity of a computer based notational analysis
system for competitive table tennis. In A. Lees, 1.
Mainard, M. Hughes and T. Reilly (Eds.). Science
and racket sports Il (265-268). London: E & FN
Spon, 1998.

[13] Takeuchi, T., Kobayashi, Y., Hiruta, S. and Yuza, N.
The effect of the 40 mm diameter ball on table
tennis rallies by elite players. International Journal
of Table Tennis Sciences, 4/5, 267-277, 2002.

[14] Baca, A., Baron, R., Leser, R. and Kain, H. A
process oriented approach for match analysis in
table tennis. In A. Lees, J.F. Kahn and IW.
Maynard (Eds.). Science and Racket Sports III
(214-219). London and New York: Routledge,
2004.

[15] Pradas, F., Floria, P., Carrasco, L., Beamonte, A.
and Gonzilez, J.A. Design and development of an
observational tool for evaluating table tennis
singles matches. International Journal of Table
Tennis Sciences, 6, 181-185, 2010.

[16] Hughes, M. Computerised notation of racket sports.
In T. Reilly, M.D. Hughes and A. Lees (Eds.).
Science and Racket Sports (249-256). London: E &
FN Spon, 1995.

[17] Hughes, M. The application of notational analysis
to racket sports. In A. Lees, I. Mainard, M. Hughes
and T. Reilly (Eds.). Science and racket sports Il
(211-220). London: E & FN Spon, 1998.

[18] Hughes, M., Hughes, M.T. and Behan, H. The
evolution of computerised notational analysis
through the example of rackets sports.
International Journal of Sports Science and
Engineering, 1, 3-28, 2007.

[19] O’Donoghue, P.G. Match analysis in racket sports.

[7]

[9]



The 12th ITTF Sports Science Congress May 5-7, 2011, Rotterdam, The Netherlands

In A. Lees, J.E. Kahn and I.W. Maynard (Eds.).
Science and Racket Sports Il (155-162). London
and New York: Routledge, 2004.

[20] O’Donoghue, P.G. and Ingram, B. A notational
analysis of elite tennis strategy. Journal of Sport
Science, 19, 107-115, 2001.

[21] Sanchis, J., Gonzélez, J.C., Lépez, J.A., Dorado, C.
and Chavarren, J. Propuesta de un modelo de
entrenamiento de squash a partir de pardmetros
obtenidos durante la competicidon, Apunts, 52,
43-52, 1998.

[22] Cabello, D., Carazo, A., Ferro, A., Ofa, A. and
Rivas, F. Computerized analysis of game in
top-class badminton players. Cultura, ciencia y
deporte, 1,25-31, 2004.

85



