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PURPOSES : The purpose of study is to understand the characteristic of driving noise from the front and rear tire for effective active noise

cancellation application.

METHODS : As literature review, noise measurement methods were reviewed. Noise measurement conducted at three kind of section by
road slope using CPX(Close Proximity Method). Noise data was compared by total sound pressure level and 1/3 octave band frequency sound

pressure level. Also, each section was compared by T-test using SPSS.

RESULTS : In the case of the uphill section, it was shown that the sound pressure level of the front tire at Sugwang-Ri and Sinchon-RI
sections was higher than that of the rear tire in low and high frequency band. In the case of high slope section of Sangsaek-Ri, the sound
pressure level of the front tire was higher than that of the rear tire in high frequency. Also, in the case of the downhill section, it was shown that
the sound pressure level of the front tire at Sugwang-Ri and Sinchon-RI sections was higher than that of the rear tire in low frequency band.
However, the sound pressure levels of both the front and rear tires were approximately the same in the high slope section of Sangsaek-Ri. The
result of T-test showed that total sound pressures of the front and rear tires were not different from each other in the case of high slope and high

speed.

CONCLUSIONS : Road slope was not an important variable for effective active noise cancellation.
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Fig. 7 Sound Pressure Level of the Front and Rear

Tires by Frequency (Driving Speed : 40kph)
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Fig. 8 Sound Pressure Level of the Front and Rear
Tires by Frequency (Driving Speed : 60kph)
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Fig. 9 Sound Pressure Level of the Front and Rear
Tires by Frequency (Driving Speed : 80kph)
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Table 1. Descriptive Statistics and T—test Result

Descriptive Statistics

Speed Microphone N Mean Std
(kph) Location (dB(A)) ’
The Front Tire | 5 92.54 0.709
40 The Rear Tire | 5 88.16 0.334
The Front Tire | 5 97.72 0.335
60 The Rear Tire 5 94,52 0.268
The Front Tire | 5 101.20 0.447
80 The Rear Tire | 5 98.72 0.337
T—test
Speed " The Degree | P— |DifferencelStandard
(kph) of Freedom | value | in mean | Error
40 12.428 8 0.000| 4.380 | 0.352
60 16.681 8 0.000| 3.200 | 0.192
80 9.483 8 0.000| 2.480 | 0.262
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Fig. 10 Sound Pressure Level of the Front and Rear
Tires by Frequency (Driving Speed : 60kph)
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Fig. 11 Sound Pressure Level of the Front and Rear
Tires by Freguency (Driving Speed : 80kph)

Table 2. Descriptive Statistics and T—test Result

Descriptive Statistics

Speed Microphone N Mean Std
(kph) Location (dB(A)) '
The Front Tire| 5 99.90 0.652
60 The Rear Tire | 5 98.20 0.505
The Front Tire| 5 103.80 0.447
80 The Rear Tire | 5 102.60 0.548
T—test
Speed ¢ The Degree P—value Qifference Standard
(kph) of Freedom in mean | Error
60 4.610 8 0.002 | 1.700 | 0.369
80 3.795 8 0.005 | 1.200 | 0.316
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Fig. 12 Sound Pressure Level of the Front and Rear
Tires by Frequency (Driving Speed : 40kph)
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Fig. 13 Sound Pressure Level of the Front and Rear
Tires by Frequency (Driving Speed : 60kph)

120 1
-#-The Front Tire

100

-«The Rear Tire

B0
Sound
Pressure
Level
dB(A)

60

40 1

20 A

L e e e L B e e LA e e e e e e
16 25 40 63 100 160 250 400 630 1k 16k 2.5k 4k 6.3k 10k 16k
Frequency (Hz)

Fig. 14 Sound Pressure Level of the Front and Rear
Tires by Frequency (Driving Speed : 80kph)
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Table 3. Descriptive Statistics and T—test Result

Descriptive Statistics

Speed Microphone N Mean Std
(kph) Location (dB(A)) ’
The Front Tire | 5 95.82 0.753
40 The Rear Tire | 5 93.04 0.913
The Front Tire | 5 101.20 0.447
60 The Rear Tire | 5 100.18 0.460
The Front Tire | 5 104.60 0.548
80 The Rear Tire | 5 104.20 0.447
T—test
Speed ¢ The Degree | P- |Difference(Standard
(kph) of Freedom | value | in mean | Error
40 5.254 8 0.001| 2,780 | 0.529
60 3.553 8 0.007| 1.020 | 0.287
80 1.265 8 0.242| 0.400 | 0.316
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Fig. 15 Sound Pressure Level of the Front and Rear
Tires by Frequency (Driving Speed : 40kph)
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Fig. 17 Sound Pressure Level of the Front and Rear
Tires by Frequency (Driving Speed : 80kph)

Table 4. Descriptive Statistics and T—test Result

Descriptive Statistics

Speed Microphone N Mean Std
(kph) Location (dB(A)) ’
20 The Front Tire | 5 90.60 0.935
The Rear Tire | 5 88.60 0.696
The Front Tire | 5 96.84 0.167
60 The Rear Tire | 5 94.22 0.228
The Front Tire | 5 100.80 0.837
80 The Rear Tire | 5 98.14 0.261
T—test
Speed i The Degree | P— |Difference|Standard
(kph) of Freedom | value | in mean | Error
40 3.835 8 0.005| 2.000 | 0.522
60 20.713 8 0.000| 2.620 | 0.126
80 6.787 8 0.000| 2.660 | 0.392
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Tires by Frequency (Driving Speed : 60kph)
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Fig. 19 Sound Pressure Level of the Front and Rear
Tires by Frequency (Driving Speed : 80kph)
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Table 5. Descriptive Statistics and T—test Result

Descriptive Statistics

Speed Microphone N Mean Std
(kph) Location (dB(A)) ’
The Front Tire| 5 98.92 0.672
60 The Rear Tire | 5 97.60 0.809
The Front Tire| 5 103.00 1.000
80 The Rear Tire | 5 101.22 1.570
T—test
Speed i The Degree P_value Difference|Standard
(kph) of Freedom in mean | Error
60 2.805 8 0.023 | 1.320 | 0.471
80 2.130 8 0.066 | 1.780 | 0.836
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Fig. 20 Sound Pressure Level of the Front and Rear
Tires by Frequency (Driving Speed : 40kph)
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Fig. 21 Sound Pressure Level of the Front and Rear
Tires by Frequency (Driving Speed : 60kph)
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Fig. 22 Sound Pressure Level of the Front and Rear
Tires by Frequency (Driving Speed : 80kph)
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Table 6. Descriptive Statistics and T—test Result

Descriptive Statistics

Speed Microphone N Mean Std
(kph) Location (dB(A)) ’
40 The Front Tire | 5 94.62 0.572
The Rear Tire | 5 93.54 0.730
60 The Front Tire | 5 101.40 0.548
The Rear Tire | 5 100.40 0.548
The Front Tire | 5 105.20 0.447
80 The Rear Tire | 5 105.00 0.000
T-test
Speed i The Degree | P— |Difference/Standard
(kph) of Freedom | value | in mean | Error
40 2.604 8 0.031| 1.080 | 0.415
60 2.887 8 0.020| 1.000 | 0.346
80 1.000 8 0.347| 0.200 | 0.200
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