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Changing Rhythm of Kokura Giondaiko and its Street Space
: Fractal Dimension of Sound and Space
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This paper demonstrates changing musical rhythm and corresponding space of urban tra-
ditional ritual (largely festivatized), Kokura Giondaiko, through the analysis of their fractal
dimension.

I analyze the data such as the rhythm of taiko music, and another rhythm of the width of
city block, and images of urban landscape, collected in the intensive fieldwork I conducted be-
fore and during the ritual. The analysis I adopted is the fractal dimension that demonstrates
numerically the correlation between neighboring but disparate data. Fractal dimension can
be seen as many patterns in nature, and is described by noninteger, or fractal. For example, a
figure that is divided into A equal parts, and it produces B similar figures. Then the fractal di-
mension is calculated as follows:

D =log 10B / log 10A

However, the data do not necessarily have self-similar structure; hence for the analysis of
width of city block and taiko rhythm I use a fractal dimension of topography that describes
limited scale of complexity. The landscape, on the other hand, is analyzed by box counting
dimension that is calculating the rate of change in complexity with various length scales. For
example, when a figure drew by a line is to be covered with squares of A width, B pieces of
squares are required. Then the calculation is:

D=1lim A — 0 logl0B /logl10 A

This article concludes by showing how the musical and urban spatial rhythms have changed
from the past to the present through the fractal or mathematical language, and thereby finds
an apparent correlation between the musical and spatial patterns.
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