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Preliminary Study on the Effects of Monaural Beating Sound of
Tires to Human Body
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The effects of monaural beating sound generated according to the number of tire pitch blocks to human body are
measured from experiments, and the possibilities of similar positive effects of enhancing alpha waves in human brain
are investigated, Due to the requirement of repeatability and measurement conditions, recorded sounds of the tire
noise are used for the experiment in a quiet room and human responses are measured using HRV, Although the number
of statistically meaningful results was small, it showed that positive human reactions are probably possible,
Keywords.: Monaural Beating, Binaural Beating, Tire, Pitch Block
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Fig. 1. Pitch block pattern of (a) reference tire and (b)
monaural beating sound tire.

Table 1. Frequency of tonal and beating sound with velocity and number of pitch blocks.

No. of v=060 km/h v=100 km/h
pitch f (Hz) Af (122) (i) Af (722)
For v=60, p=51,
9 4030 8.3 671.7 137 f=419.5, Af=16.5
50 411.3 685.4
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Table 2. Test conditions for beating sound tire.

Test No. Tire Speed (km/h)
1 Reference 60
2 Beating 60
3 Reference 80
4 Beating 80
5 Reference 100
6 Beating 100
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Fig. 6. Mean value of (a) SDNN, (b) HF.
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Table 3. Statistical analysis results with 60 km/h test condition.
. CHSKE o
e e et |mael mox P12 9 % LAY t ARE | o
Sigt 2%t
SDNN -0.94 11.39 2.01 -5.05 3.16 -0.47 31 0.643
LF -76.96 308.80 54.59 188.30 34.37 -1.41 31 0.169
HF -84.79 153.08 27.06 139.98 -29.59 -3.13 31 0.004
TP 156.40 205.38 213.08 590.99 278.19 -0.73 31 0.468
PN = pe o -2.94 14.95 2.64 -8.33 245 -1.11 31 0.275
N =l P2 = 341 52.23 9.23 -15.42 22.24 0.37 31 0.715
AEYAKSIE -4.44 17.94 317 -10.91 2.03 -1.40 31 0.172
LAEPAR|S 3.66 10.68 1.89 -0.19 7.51 1.94 31 0.062
L2E 6.06 14.49 2.56 0.84 11.29 2.37 31 0.024
Hrplalss -0.16 2.00 0.35 -0.88 0.57 -0.44 31 0.662
AMEOHT -2.72 7.93 1.40 -5.58 0.14 -1.94 31 0.062
KiELIZAH| 0.11 210 0.37 -0.65 0.87 0.29 31 0.774
VLF 5.35 156.57 204.45 411.64 422.34 0.03 31 0.979
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Table 4. Statistical analysis results with 80 km/h test condition.
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HF -44.33 283.68 53.61 154.33 65.67 -0.83 27 0.416
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N =l =l -1.96 13.95 2.64 -7.37 3.44 -0.75 27 0.463
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AR -1.93 18.27 3.45 -9.01 515 -0.56 27 0.581
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VLF 4.72 587.27 110.98 223.00 232.44 0.04 27 0.966
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SDNN -2.16 11.33 2.07 -6.39 2.07 -1.04 29 0.306
LF 161.81 72.69 195.85 562.36 238.74 -0.83 29 0.415
HF -1.99 364.59 66.56 138.14 134.15 -0.03 29 0.976
TP 226.71 359.76 248.26 734.45 281.04 -0.91 29 0.369
N =l =t pS -0.03 13.39 244 -5.03 497 -0.01 29 0.989
N = P g L -5.43 47.01 8.58 -22.99 12.12 0.63 29 0.532
AEPAKSE 0.00 13.34 243 -4.98 498 0.00 29 1.000
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RiELIZAH| -0.07 1.92 0.35 -0.79 0.64 -0.21 29 0.835
VLF -62.91 575.43 105.06 277.77 151.96 -0.60 29 0.554
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Table 6. Statistical analysis results for tension and annoyance with 100 km/h test condition.
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