Nagoya J. Health,

LA B al= 4 e

Physical Fitness, Sports Vol.20, No.1 (March 1997)

B 57— Ao & O3k

Development of analysis method of activity of player in a soft tennis match
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Game analysis is the method which is important to know movement of player in a match. The analysis as before

did the tactics and technical analysis with a major purpose however. In this study, an analysis method of the activity

of player in a soft tennis match was developed by 2 dimensions DLT in order to examine the physical fitness factor

in a match.

The match that was analyzed was a men's doubles game of final of the third Asian Soft Tennis Championship held

in the Kingdom of Thailand in 1996. X-Y coordinate of four players in one

digitized by 60 Hz.

rally for approximately 23 seconds was

As a result of having done DLT, the systematic error and the random error produced by digitizing and DLT about

coordinates of near 2 players were small enough to grasp movement tracing of player. It becomes clear that the sam-

pling frequency is enough by 15 Hz to analyze movement of player from analysis of step interval. We proposed a

method of quantitative analysis, and it was suggested that it was effective method to understand movement of player

in a match. By such analysis method, it was thought that framing of physical fitness training program suited for spe-

cificity of soft tennis became possible.

These results suggest that the proposed analysis method using 2-D DLT is useful for analyzing soft tennis match

and it could examine the physical fitness factor with this method.
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Table 1 The systematic error and the random error produced by digitizing and DLT
Pointl Point2 Point3 Point4
test conditions X Y X Y X b4 X Y
mean 0.03 0.01 0.01 0.02 0.06 -0.75 -0.05 -0.42
16 points by 4 control points SD 0.02 0.05 0.03 0.07 0.07 0.41 0.06 0.38
max 0.05 0.05 0.04 0.13 0.15 -0.08 0.04 0.17
CE
mean -0.06 0.01 -0.02 -0.07 -0.05 0.56 0.04 0.50
4 points by 16 control points SD 0.02 0.07 0.02 0.05 0.06 0.46 0.04 0.25
max -0.03 0.06 0.02 -0.03 0.04 1.42 0.07 0.66
mean 0.03 0.04 0.02 0.06 0.08 0.75 0.07 0.47
16 points by 4 control points SD 0.02 0.01 0.02 0.03 0.06 0.41 0.04 0.29
max 0.05 0.05 0.04 0.13 0.15 1.08 0.12 0.84
AE
mean 0.06 0.05 0.03 0.07 0.06 0.56 0.04 0.50
4 points by 16 control points SD 0.02 0.03 0.02 0.05 0.05 0.46 0.04 0.25
max 0.08 0.10 0.04 0.11 0.15 1.42 0.07 0.66
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Table 2 Statistics for step interval (s.)

Back player Net man
mean 0.347 0.308
standard error 0.019 0.020
median 0.350 0.317
mode 0.150 0.3 617
S D 0.154 0.170
variance 0.024 0.029
range 0.767 1.217
min 0.067 0.067
max 0.833 1.283
n 67 74
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Table 3 Distance, velocity, and interval for each direction

on each player

Back player Net man
direction direction
distance(m) F FR R BR B BL L FL B FR R BR B BL L FL
1.00€ 1.239 0.220 0.876 0.015 1.448 1.044 0.846 4.776 2.897 1.025 1.031 0.053 1.364 0.149 0.119
0.151 0.090 1.003 0.869 1.111 2.546 0.437 0.275 1.490 0.124 0.302 0.619 2.728 0.392 0.061
0.132 0.060 0.533 1.305 0.101 2.209 0.132 1.354 0.580 0.377 0.051 1.082 2.217 0.727
1.257 0.379 1.940 0.514 0.704 0.096 0.752 0.840 1.029 0.103 1.417 1.007 0.208 0.652
0.085 0.044 0.883 0.456 0.220 0.773 0.208 0.391 0.501 0.276 0.952 0.276 0.610
0.274 1.761 0.566 0.372 0.355 0.323 1.006 0.044 0.253 0.732 0.604
0.554 0.117 0.205 0.448 3.795 1.975
6.141 2.354 0.261
1.360 0.509
0.546
0.033
3071
min 0.085 1.239 0.044 0.533 0.015 1.111 0.101 0.096 0.132 0.033 0.124 0.044 0.051 0.253 0.149 0.061
max 1.257 1.239 6.141 1.940 1.305 1.448 2.546 2.209 4.776 3.795 1.029 1.031 1.417 2.728 2.217 0.727
range 1.172 0.000 6.097 1.406 1.290 0.338 2.445 2.113 4.644 3.762 0.905 0.986 1.366 2.475 2.067 0.667
mean 0.484 1.239 1.156 0.967 0.521 1.280 0.988 0.733 1.228 1.349 0.652 0.356 0.535 1.231 0.850 0.462
SD 0.512 2.092 0.512 0.444 0.239 0.929 0.699 1.998 1.241 0.383 0.354 0.646 0.820 0.875 0.292
velocity (m/s) F FR R BR B BL L FL E FR R BR B BL L FL
2.012 3.097 0.659 1.813 0.038 1.931 1.649 2.208 4.092 3.049 4.398 2.691 0.787 2.099 0.746 0.298
1.004 0.258 1.399 2.368 1.513 3.551 2.389 1.035 2.078 0.496 0.671 1.860 2.443 0.811 0.139
0.566 0.324 1.524 1.103 0.676 2.821 0.360 4.067 1.741 1.258 0.510 3.250 3.694 1.406
1753 2.059 2.155 1.028 1.507 0.639 1.671 4.566 2.940 1.538 2.124 2.321 1.386 1.958
0.268 0.655 1.711 1.610 0.778 2.018 2.077 0.837 2.997 0.553 2.116 1.841 1.743
1.370 2.399 1.792 1.393 0.546 0.692 2.516 0.107 1.516 1.256 1.726
1.144 0.703 1.119 0.538 2.25¢ 1,912
2.924 1.471 1.570
2721 1.131
1..491
0.079
2.39¢4
min 0.268 3.097 0.258 1.399 0.038 1.513 0.546 0.538 0.360 0.079 0.496 0.107 0.510 1.516 0.746 0.139
max 2.012 3.097 2.924 2.155 2.368 1.931 3.551 2.821 4.092 4.566 4.398 2.691 2.124 3.250 3.694 1.958
range 1.745 0.000 2.666 0.756 2.330 0.418 3.005 2.283 3.732 4.486 3.902 2.584 1.614 1.733 2.948 1.819
mean 1,162 3.097 1.303 1.732 1.178 1.722 1.558 1.615 1.847 2.169 2.514 1.136 1.320 2.291 1.664 1.212
SD 0.678 1.022 0.262 0.731 0.296 0.997 0.960 1.414 1.291 1.469 0.918 0.791 0.567 1.002 0.791
interval(s) B FR R BR B BL L FL E FR R BR B BL L FL
0.500 0.400 0.334 0.483 0.383 0.750 0.633 0.383 1.167 0.950 0.233 0.383 0.067 0.650 0.200 0.400
0.150 0.350 0.717 0.367 0.734 0.717 0.183 0.266 0.717 0.250 0.450 0.333 1.117 0.483 0.434
0.233 0.184 0.350 1.183 0.150 0.783 0.366 0.333 0.333 0.300 0.100 0.333 0.600 0.517
0.717 0.184 0.900 0.500 0.467 0.150 0.450 0.184 0.350 0.067 0.667 0.434 0.150 0.333
0.316 0.067 0.516 0.283 0.283 0.383 0.100 0.467 0.167 0.500 0.450 0.150 0.350
0.200 0.734 0.316 0.267 0.650 0.466 0.400 0.417 0.167 0.583 0.350
0.484 0.167 0.183 0.833 1.684 1.033
2.100 1.600 0.166
0.500 0.450
0.366
0.417
1,283,
min 0.150 0.400 0.067 0.316 0.167 0.734 0.150 0.150 0.100 0.166 0.167 0.067 0.067 0.167 0.150 0.333
max 0.717 0.400 2.100 0.900 1.183 0.750 1.600 0.833 1.167 1.684 0.350 0.500 0.667 1.117 1.033 0.517
range 0.567 0.000 2.033 0.584 1.016 0.016 1.450 0.683 1.067 1.518 0.183 0.433 0.600 0.950 0.883 0.184
mean 0.353 0.400 0.555 0.547 0.450 0.742 0.576 0.454 0.470 0.618 0.267 0.353 0.292 0.525 0.457 0.397
SD 0.217 0.658 0.224 0.340 0.011 0.435 0.267 0.411 0.465 0.075 0.155 0.277 0.330 0.322 0.070
frequency 6 1 8 6 7 2 9 7 5 12 5 6 4 6 q 6
F: forward, FR: forward-rignt, BR: backward-right
B: backward, BL: backward-left, FL: forward-left
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Fig. 5 Differences between a back player and a net man on the frequency, distance, interval, and velocity
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