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Statistical Measurement of Biostimulation with 1/f Fluctuation Power
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It is well recognized that the physical stimulation, like illumination, music, soft winds and

environmental variables having 1/f fluctuation power spectra, relaxes a person, though the ex-

istence of this effect is not being scientifically proved. Since the 1/f like fluctuation can theo-

retically give numberless waveform in the time domain, we think that all the waveform with

1/f power spectral characteristics, cannot always cause comfortable biostimulation. As a first

step in examining what kinds of biostimulation waveform give relaxation to a person, we sta-

tistically measure brightness fluctuation of candle flame that is said to cause a sedative effect.

The experimental findings show that the flame brightness has the peak crossing rate of 0.1 to

0.4 Hz, fluctuating with the rhythm close to person’s blood pressure (0.1 Hz) and breathing

(0.26-0.33 Hz).
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Figure 1 Experimental setup for measuring brightness
of candle flame.
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Tablet Dimensions of candles used in our experiment.

Candle(Type)  Diameter Core Diameter
A 15mm 2mm
A 20mm 2mm
A 26mm 2mm
B 17mm 2mm
C 34mm 2mm
C 39mm 2mm
D 50mm 2mm
E 75mm 2mm
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Figure 2 Time-domain waveform and power spectrum
measured for flame brightness of A-type can-
dle.
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Figure 3 Time-domain waveform and power spectrum
measured for flame brightness of B-type can-
dle.
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Figure4 Time-domain waveform and power spectrum
measured for flame brightness of C-type can-
dle.
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Figure 5 Power spectra for flame fluctuation of all the
candles used in our experiment.
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Figure 8 Time transition of CRD measured for flame
fluctuation of candles.
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Figure 8 APDs measured for flame fluctuation of all
the candles used in our experiment.
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Figure9 Power spectral model assumed for fluctuation
waveform.
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Fig.10 Quantitative relationships between power spec-
tral slope @ and peak crossing rate CRD(0).
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