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Study of 1/f Fluctuation Frequency and Complex System

*Y.Saito, S.Miyasaka and K.Sugai (Hosei University)

Abstract—

Based the Newton mechanics and continuous mathematics, recent engineering sciences have

developed various tools for modern human society such as high speed traffic/transport, high quality consumer
electronics, intelligent housing and enormous information network systems. One of the most effective method-
ologies for next generation of the engineering sciences may be a nonlinear complex system methodology, be-
cause the human is one of the complex systems. This paper describes an extracting method of the 1/f fluctuation

frequencies intrinsically accompanying non-linear physical system operation such as non-life being, life-being

and self-driven particle systems.
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Fig.1 Definition of 1/f fluctuation freauencv
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Fig. 2 An example of waveform having
1/f freauencv characteristic.
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Straight line denotes the least squares approximation
having -1.002 gradients.
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Straight line denotes the least squares approximation
having -0.978 gradients
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Fig. 6 An example of space filter
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Fig. 7 An Example of Music Frequency Characteristic
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Fig. 8 1/fFluctuation Frequency Extraction from a Music

Instrument (Shyamisen) playing
White dots denote the 1/f fluctuating pixel position.
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Fig. 9 A Magnetic Domain Image byBitter Method
Sample: soft iron

Fig. 10 1/f Fluctuating parts accompanying with magnetic
domain movements.
White dots denote the 1/f fluctuating pixel position
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