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Abstract

We have developed a singing-practicing program: after input the sound, we judge
1ts pitch from the corresponding spectrum; then we compare 1t with the selected one,
and output the deviation, so that the users can see 1f they had been out of tune.
Also, we provide the sound of the piano and the sine wave sound of the chosen pitch,
which can help users get the right pitch.

This report will briefly introduce the method of pitch recognition, some basics
of music, and Microsoft's wave file format. In addition, we explain the application
of this program. We use FFT to transform a sound wave into the spectrum, which are
briefly explained in the article, too. Alsowe’ 11 discuss how to improve the accuracy
and efficiency of the transformation. So far the deviation 1s less than one Hertz,
and the recognition takes less than one second.

Though there have been some commercial software with similar functions, they are
often complicated to use, and cost a lot. This 1s not affordable to most users. On
the contrary, our program 1s not only convenient and easy to use, but also has a simple
user interface. What' s more, it costs no money!
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Define Frequency = 44100
FOR M=0 to Frequency {
SIM = 0
FOR N = 0 to Frequency {
ARG = 2*PI*N*M/Frequency
C = Complex (cos(arg),-sin(arg));
SUM + = ARRAY[N]*C
/ /ARRAY[] %~ ﬂﬁ%ﬂﬁﬁﬂﬁﬂﬂﬁi%ﬁf¥%4EUMDﬁU
}
SUM*= DELTA_T
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// DELTA_T %% PI/Frequency
OUTPUT SUM.real() , SUM.1imag()

}
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wavHead.sRIFF = 0x46464952; // “RIFF”
wavHead.fldl =LENGTH + 36;
wavHead.sWAVE = 0x45564157; // "WAVE"
wavHead.sFMT = 0x20746d66; // "fmt "
wavHead.fld2 = 0x10;

wavHead.fld3 = 0x01;

wavHead.fld4 = 0x01; // mono
wavHead.fld5 =44100;

wavHead.fld6 = 88200;

wavHead.fld7 = 0x02;// 16 bit mono
wavHead.fld8 = 0x10;

wavHead.sDATA = 0x61746164; // "data"
wavHead.fld9 = LENGTH;
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typedef struct {
WORD wFormatTag;

DWORD nSamplesPerSec;
DWORD nAvgBytesPerSec;
WORD nBlockAlign;
WORD wBitsPerSample;
WORD cbSize;

} WAVEFORMATEX;
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I'J’* BulidFormat () ¥k

m_pcmWaveFormat.wFormatTag

nChannels * nBits / 8;

m_ pcmWaveFormat.nBlockAlign

m buffer.SetNumSamples (0L,
m pcmWaveFormat.nBlockAlign) ;

}

DWORD nFrequency,

m pcmWaveFormat.wBitsPerSample =

void CWave: :BuildFormat (WORD nChannels,

WORD nBits)

= WAVE_FORMAT PCM;

m pcmWaveFormat.nChannels = nChannels;
m pcmWaveFormat.nSamplesPerSec = nFrequency;
m pcmWaveFormat.nAvgBytesPerSec = nFrequency *

= nChannels * nBits / 8;

nBits;
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(4) DFPIIVEL B ( nAveBytesPerSec) * AVEHIS x Hipibex TV T /8
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ELEN ﬁi*ﬁflg’fﬁlf@ﬁ@%? °
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