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A Game Analysis of Water Polo by VIR and DLT Method

S. Tsubakimoto, M. Ae, |. Sakata,
G. Takahashi and K. Akazawa

Abstract
A water polo game was analyzed by digitizing video and computing real
coordinates of a player using a direct linear transformation method (DLT method).
The game selected was T university vs N university of the 58th All Japan

Intercollege Swimming Championship. Video tape recording was performed from

the beginning to the end of the game except period time by two VTR cameras.

Two-dimensional coordinates on a TV monitor were converted to real coordinates

by DLT method. The position of the player was estimated from the coordinates of

the player’s head point by using a VTR motion analyzer connected to a personal

computer (PC8001, NEC). Analysis was conducted on a player (forward type) of T

university, and real game time, swimming distance and swimming velocity in four "

periods (whole game) were computed.

By using DLT method, accurate position of the player, distance moved,
swimming velocity were able to be obtained.

The results of the game analysis were as follows:

1.  Running time of the game analyzed was 53 minutes 10 seconds and this was
189.9% of game time on water polo rule (28min ).

2. Swimming distance during the game was 2117.0 m and the average of the four
periods was 529.2 m. After the third period, swimming distance de-
creased.

3. Swimming velocity below 0.59 m/s was about 50% of the whole game time and
swimming velocity above 1.4 m/s was 13.1%. Swimming distance of swimming
velocity above 0.6 m/s was about 80% of the whole game time, and swimming

distance below 0.6 m/s was about 20%.
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