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Research on the Box Counting Algorithm
in Fractal Dimension Measurement

LIANG Dong-fang, LI Yu-liang, JIANG Chun-bo

(Hydraulic Engineering Department s T'singhua University, Beijing 100084)

Abstract The weakness of the conventional box counting algorithm in measuring the dimensions of fractals is
analyzed. A novel improved box counting method is proposed by introducing a new parameter 7, which is the ratio
of fractal object’s length in a box over the edge length of the box. For fractals having infinite self-similar levels, 7
is also infinite which has no meaning in mathematics. But the fractals existed in the real world all have their scaling
limits. so 7 is meaningful in practical measurement. Its advantage is proved by the examples in the paper, and its
limits are also pointed out. The uncertainty in measuring the fractal dimension using box counting method is
discussed, and the corresponding means to overcome them are also proposed. Planar laser-induced fluorescence
technique was employed to measure the concentration field in the near wake region of circular cylinder. Turbulence
non-turbulence interfaces were extracted from these images, and the new box counting algorithm is used to
measure the fractal dimension of these interfaces. The measured results agree with those of other researchers, and
it is found that the fractal dimensions vary little with time in an unsteady flow field.
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