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Abstract: The quantitative and objective evaluation of player’s performance by applying data analysis is
needed to achieve effective sports coaching. In conventional, personal performance index such as exercise
intensity and moving speed is introducing to team sports. However, evaluating organizational performance
that is one of the most important factors in team sports is mainly based on video observation, and the
evaluation is not practical for sports coaching. In this research, we propose a novel data analysis method
by using transfer entropy to estimate potential information transmission between two players from the two
series of acceleration data, and evaluate validity and usefulness of our method through the experiment on the
U-18 football team. In result, we confirmed that the information transfer between the team in the specific
scene that the team coach extracted as organized situation statistically significantly increased. This result
suggests that our proposed method realize to quantify tactics in team sports.
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Fig. 1 Appearance of wearable device.
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Table 1 Specification of wearable device.

20 mm (W) < 39 mm (L) X 14 mm (H)

Size/Weight
/20 g

Measurement data 3-D acceleration (£4 G)

Sampling rate 20 Hz

Communication Bluetooth, USB

Battery 160 mAh (Lifetime: 10 days)
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(1) Measure 3-D acceleration data with wearable sensor
Player (1) Player (J)

Acceleration : Ai(t) [G] Acceleration: Aj(t) [G]

‘ h Time [s] ‘ d Time [s]

(2) Estimate exercise intensity every seconds
from acceleration data

Exercise intensity: Ei(t) [METs]

AVIN

Time [s]

Exercise intensity: Ej(t) [METs]

I

Time [s]

(3) Calculate the normalized discrete variables
from the exercise intensity.
Normalized discrete variables: i, Normalized discrete variables: j,

MMMMMM

Time [s] Time [s]

(4) Calculate transfer entropy between two series
of random variables i
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Fig. 2 Process to calculate transfer entropy between two play-

ers.
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Fig. 3 Digraph showing information transfer between two

players.
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Fig. 4 Example view of network showing information transfer.
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Fig. 10 Comparison of average degree (team network) of each

player between both teams.
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Fig. 12 Comparison of average degree from a team to the other
team of each scene between organized scenes and the
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