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A study on unnecessary movements of athletes during games.
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With the advancement of GPS systems, wearable devices have become available
for indoor use. We used these devices to measure the movements of basketball and handball players
during games. As a result, we identified characteristic tendencies in the lower-performing group.
This trend was particularly prominent in men"s handball. By analyzing when and under what
circumstances the measurements were taken, in combination with video data, we found that these
tendencies were observed during defensive phases. The combined analysis of wearable device
measurements and video data revealed the potential to identify differences in movement between
players of varying skill levels, contributing to the development of more efficient coaching methods.

GPS ClearSky



GPS

CatapultSports
ClearSky Vector S7
ClearSky
Vision
(€D) 41
52

Total Distance (m/min
High Speed Running (HSR/min 12km/h
High Intensity Event (HIE/min

High Intensity Acceleration (Acc/min

45

M Spencer,2018

GPS

ClearSky

Vector S7

Vector S7

44

CatapultSports



High Intensity Deceleration (Decel/min

High Intensity Change of Direction (CoD/min

&)

3

Tukey

€))

Total Distance (m/min

Total Distance (m/min
High Intensity Event (HIE

High Intensity Event (HIE/min

S%

High Speed Running (HSR/min 12km/h

High Speed Running (HSR/min 12km/h

t 5%
@
Table-1 Basketball Players (N=85) Table-2 Handtball Players (N=97)
m/min(m) HSR/min(m)  HIE/min Ace/min Decel/min  CoD/min m/min(m)  HSR/min(m)  HIE/min Acc/min Decel/min CoD/min
High Avg 76.4 20.4 2.91 0.56 0.53 1.82 High Avg 59.2 123 1.66 0.52 0.25 0.90
(=20 SD 9.14 478 0.66 0.19 0.16 0.44 (=tD) SD 145 7.83 0.76 0.28 0.13 0.44
Middle Avg 87.3 25.7 2.97 0.58 0.43 1.90 Middle Avg 62.9 14.2 1.85 0.57 0.25 1.03
(n-28) SD 10.6 6.42 0.71 0.28 0.23 0.53 (=51 SD 12.9 6.48 0.71 0.31 0.13 0.39
Low Avg 90.8 26.2 317 0.51 0.56 1.99 Low Avg 59.4 165 179 0.53 0.26 0.99
(n=30) SD 125 6.13 0.78 0.21 0.25 0.52 @=25) SD 14.2 7.03 0.53 0.22 0.12 0.28
Table-3 Basketball Players Female N=41 Table-4 Basketball Players (Men N=44)
m/min(m)  HSR/min(m) HIE/min Acc/min Decel/min CoD/min m/min(m) HSR/min(m) HIE/min Acc/min Decel/min CoD/min
High Avg 773 22 313 0.68 053 192 High Avg 75.5 18.5 2.68 0.44 0.52 171
n=13 sD 117 559 0.69 019 019 041 @=14) SD 5.66 2.92 0.56 0.09 0.13 0.44
Middle Avg 95.3 29.2 3.08 0.76 0.29 191 Middle Avg 79.3 22.2 2.86 0.40 0.58 1.88
= SD 8.31 6.76 0.74 0.26 0.21 057 (=14 SD 5.39 3.49 0.66 0.14 0.14 0.49
Low Avg 102 295 3.64 0.60 054 223 Low Avg 80.8 23.4 276 0.41 0.58 177
= SD 7.03 5.66 050 022 032 0.4 0=16) SD 5.65 497 0.74 0.16 0.17 0.49
Table-5 Handtball Players (Female N=52) Table-6 Handtball Players (Men N=43)
m/min(m)  HSR/min(m) HIE/min Acc/min Decel/min CoD/min m/min(m) HSR/min(m) HIE/min Ace/min Decel/min CoD/min
High  Ave 72.8 17.0 214 0.73 0.29 113 High Avg 51.5 9.50 1.38 0.39 0.22 0.76
(=16) SD 19.9 7.40 0.90 0.34 0.13 0.48 (n=25) SD 10.3 7.26 0.61 0.18 0.13 0.41
Midde  Ave 59.8 18.2 1.69 0.58 0.22 0.88 Middle  Ave 55.0 10.1 151 0.32 0.24 0.94
=20 gp 9.48 6.26 0.42 0.20 0.09 0.21 (=1 SD 10.5 5.19 0.48 0.14 0.14 0.32
Low  Ave 67.1 15.3 207 0.68 0.27 L1 Low Avg 70.1 17.1 2.14 0.60 0.31 1.23
(=16) SD 13.9 6.36 0.81 0.35 0.14 0.45 (=9 SD 102 3.83 0.50 0.17 0.12 0.26
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Sprinting analysis of Japanese female soccer players during competitive matches using video 2022
analysis software.
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