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Goal forecast in football games as bifurcation phenomena

YAMAMOTO, YUJI
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At first, we considered the movements of the defense lines and the ball
during a football game as a three-coupled oscillation. We introduced a three-coupled oscillation
model to understand synchronizations between the defense lines and the ball. As a result of a
simulation, the three-coupled oscillations showed similar distributions of the relative phase to
real matches. However, the periodogram showed distinct periodicity.

Next, we developed a new method to clarify the local characteristics of football games using a
dominant landscape. The idea is founded on a Voronoi diagram. However, the new method is based on
the temporal aspect, and the calculated minimum arrival times to all regions of the football field
divided by a sguare meter for each player. We calculated the dominant values, which showed how long
it would take for each of the six players on the two teams to reach the ball position in every
frame. The results suggest that the initial value for goals would be more important.
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