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Abstract

Analysis of Thai principal notes was carried out for the octave referred to as “Thang Phiang Aw”.
Four different techniques of digital processing, namely discrete Fourier transform (DFT), short-time
Fourier transform (STFT), autoregressive model (AR), and modal distribution (MD) werd used.
The results indicated that the modal distribution technique was superior to the others. The main Phiang
Aw octave covered the frequencies of 465-940 Hz. The pitches were not constant, which was in contrast
to the previous hypothesis of Morton’s.

Keywords: Musical signal analysis, traditional Thai music
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Table1. Comparison of Thai and Western notes in one octave (previous results).
(@ne v Y A, 2514)

One octave of Frequency of piano Frequency of Thai music

Thai musical notes (Hz2) (Hz)
do 524 524
rae 587 579
mee 659 639
fa 698 705
sol 784 779
la 880 860
tee 988 949
do 1,048 1,048
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Figure 1. Instruments setup.
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Figure 2. Signal of “sol” note played by a middle pitch Thai flute recorded signal (a) and

filtered signal (b).
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Table 2. Formants of the Thai notes played by a middle pitch Thai flute.

One octave of Frequency (Hz)
Thai musical notes DFT STFT AR MD
do 457.14 457.14 442.86 465.39
rae 514.29 500.00 557.14 511.17
mee 557.14 557.14 657.14 556.95
fa 600.00 600.00 650.00 602.72
sol 657.14 657.14 700.00 663.76
la 714.29 714.29 785.71 717.16
tee 814.29 814.29 864.29 816.35
do 900.00 900.00 914.29 892.64
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Figure 3. Formants of the notes (a) “do” (b) “mee” (c) “sol” (d) “do™ obtained from DFT
(original sound played by a middle pitch Thai flute).
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Table 3. Frequency ratios and pitch intervals by MD (middle pitch Thai flute).

One octave of Frequency Frequency ratio Pitch interval

Thai musical notes (Hz) (unitless) (cent)

do 465.39
1.10 162.44

rae 511.17
1.09 148.49

mee 556.95
1.08 136.73

fa 602.72
1.10 167.01

sol 663.76
1.08 133.96

la 717.16
tee 816.35 1.14 224.27
1.09 154.67

do' 892.64
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Table 4. Frequency ratios and pitch intervals (piano).

One octave of Frequency Frequency ratio Pitch interval
Thai musical notes (Hz) (unitless) (cent)

do 523.25

1.12 200
rae 587.33

1.12 200
mee 659.26

1.06 100
fa 698.46

1.12 200
sol 783.99

1.12 200
la 880.00

1.12 200
tee 987.77 1.06 100
do 1,046.50

Table 5. Frequency ratios and pitch intervals by MD (metal tenor xylophone).

One octave of Frequency Frequency ratio Pitch interval

Thai musical notes (Hz) (unitless) (cent)

do 465.39
111 188.09

rae 518.80
1.10 169.61

mee 572.20
1.09 154.49

fa 625.61
1.11 180.28

sol 694.27
1.10 163.29

la 762.94
tee 846.86 111 180.66
1.11 177.73

do' 938.42
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