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ABSTRACT

Unlike internal combustion engines, electric cars have little engine sound and very quiet, causing the following
problems to occur.First of all, pedestrians are a threat to safety because they can't feel the car approaching. The driver
is also unable to recognize how fast his car is driving at a certain speed. To solve these problems, electric cars should
be artificially created and reused. This paper examines the problems of the Sampling engine sound currently being used
and uses the engine sound to produce a sound engine sound for the solution. The sampling engine sound has some
limitations in making natural engine sounds. To overcome this problem, we studied two methods of using software
synthesizers. They found subtractive synthsizing and wavetable synthsizing, which compared wavetabe synthsizing with
actual engine, sampling and subtractive methods to find the most similar to real engine sound. We found that data usage
and production cost are more advantageous than sampling method and subtractive syndication method.
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Table. 1 Spectrum Analysis Results (Values) (db)

Frequency Real Sampling | Subtractive | Wavetable
(Hz) Engine Engine | Synthesizer | Synthesizer
50 44.1 35.6 27 38.8
100 25.3 39 17.5 20.6
200 20.2 304 17.2 21.9
500 223 26.6 12 20.1
1k 264 18 18 24.9
2k 26.5 23.1 32 326
5k 30.2 27 33 35.1
10k 46.3 313 32 52.1
2 AR AL ES] oS 7|20 2 e ) A
2 A3 AR Yol Heo]S ATESo] Al
HPAl o] TS Uik Eolc).

Table. 2 Spectrum Analysis Results (Error Rate) (db)

RealEngineVa | RealEngineVa | RealEngineVa
Frequency lues lues lues
(Hz) -SamplingEng | -SubtractiveV | -WavetableVa
ineValues alues lues
50 8.5 17.1 53
100 -13.7 7.8 4.7
200 -10.2 3 -1.7
500 -4.3 10.3 22
1k 8.4 8.4 1.5
2k 34 -5.5 -6.1
Sk 32 2.8 -4.9
10k 15 143 -5.8
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