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ABSTRACT 

Title THE CREATION OF A NEW CONCERTO COMMUNICATING 
BETWEEN THE THAI INSTRUMENT AND ORCHESTRA BASED 
ON THE THAI TUNING SYSTEM 

Author ZHENG XILIN 
Degree MASTER OF EDUCATION 
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Thesis Advisor Assistant Professor Dr. Metee Punvaratorn  
Co Advisor Assistant Professor Dr. Chanick Wangphanich  

  
This research investigates the traditional Thai tuning system. The disagreement has 

surrounded the tuning of Thai classical music. Focusing on Ranat Ek, we can analyze the sound 
cents of intervals and determine whether intervals are consonant using the existing mathematical 
formula by measuring the vibration frequency of each sound. Compared to the vibration data of 
Ranat Ek, with various school instruments, the tuning system of the Thai government was selected as 
the tuning standard for constructing the Ranat Ek concerto after data analysis. The researcher 
composed a Ranat Ek concerto after deciding to use the Thai government-issued tuning system. The 
researcher attempted to have the entire symphony orchestra use this tuning system to accompany 
Ranat Ek. Following the Western method of composing concertos, the selection of these three works 
as concertos was based on tempo. The music can incorporate Thai characteristics. 
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CHAPTER 1  

INTRODUCTION 

Background 
From the beginning of the research topic, "the creation of a new concerto 

communicating between Thai instruments with orchestra based on the Thai tuning 
system," let me introduce myself first. I have received Western music education since 
childhood. When I first heard Thai music, I had a strange feeling that the music was out 
of tune. Then I began to wonder why this was happening. 

I collected information about the Thai tuning system on the Internet, and the 
most common one is seven tones equal temperament. In European music, an octave is 
divided into 12 notes, called the equal temperament. The ratio of the frequencies of any 
adjacent pair of notes is the same, giving an equivalent perceived step size as the pitch 
is roughly the logarithm of the frequency, and there are 100 cents between nearly two 
notes. Thai music divides an octave into seven equal parts. Between two relative notes 
are 171.4 cents. So, when a person used to Western music listens to Thai music for the 
first time, it feels out of tune. This tuning system was first proposed by Alexander J. Ellis, 
who introduced the idea that Thai tuning was a heptatonic equidistance scale and 
claimed this was an "ideal" tuning. Alexander J. Ellis was an English mathematician. He 
is a philologist and early phonetician who also influenced the field of musicology. 
Alexander J. Ellis was the first to measure Thai Musical Instruments' vibration frequency. 
Although his theory was a deviation from measurement, he attributed it to improper 
preservation or weather. I am going to show this tuning system in a table. 
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Table 1 Western tuning system (cents system by Alexander J. Ellis) 

NOTES C #C D #D E F #F G #G A #A B C 

NO: 1 2 3 4 5 6 7 8 9 10 11 12 1 

CENT 
TO 
NEXT 
NOTE 

100 100 100 100 100 1000 100 100 100 100 100 100 100 

 

Table 2 THAI tuning system (cents system by alexander J. Ellis) 

NO: 1 2 3 4 5 6 7 8 
CENT 
TO 
NEXT 
NOTE 

171.4 171.4 171.4 171.4 171.4 171.4 171.4 171.4 

 
After learning this knowledge, I tried to understand what causes the unique way 

of Thai music tuning. 

The objective of the study 
1. to study of tuning system of Thai instruments by using the existing formula of 

the Western tuning system. 
2. to create a new concerto communicating between Thai musical instruments 

and orchestras based on the Thai tuning system. 
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Significant of the study 
The analysis of the Thai tuning system concludes whether Thai musical 

instruments can play together with Western orchestras. The goal is not only to research 
music but also the study cultural inheritance. For a long time, my country China 
ultimately accepted the Western music system and ignored Chinese traditional music. 
Until the founding of New China in 1949, several outstanding composers and musicians 
emerged who blended their Chinese traditional music with Western music in a limited 
way, creating a thriving scene of Western and Chinese traditional music in China at the 
present stage. Through the research of this paper, I hope to discover the new direction 
of the inheritance and development of Thai music performed with Western music. 

Scope of the Study 
1. In this study, the researcher will study the tuning system by measuring the 

Thai musical instruments Ranat Ek at Srinakharinwirot University: Faculty of Fine Arts, 
Rambhai University, Prasarnmit Demonstration School, and study from published 
documents as follows: The tuning system released by the Thai government. 

2. The formula used to calculate the intervals this time, The researcher used a 

formula invented by Liao Tianrui (繆天瑞). 
3. This composition uses Thai musical instruments as follows: Thai xylophone 

(Ranat Ek Lek), Metal Thai xylophone (Ranat Ek Lek), Thai tenor flute, (Klui piang or), 
Thai soprano oboe (Pi Java) 

4. The spelling of Thai Words will use phonetics.  
5. The names of Thai musical instruments used this time refer to the writing style 

by David Morton 

Definition of terms 
Thai scale: The tuning system specification issued by the Thai government and 

the tuning system for civilian use. 
Western tuning system: In the Western music system, the various systems of 

pitches are used to tune an instrument and its theoretical bases. 
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Concerto: A piece for one or more soloists and orchestra with three contrasting 
movements. 

Music communication: The communication between two different musical styles 
is like the communication between two people with different languages. If 
communication is to be achieved, the language needs to be unified. The same is true in 
musical communication, which requires a unified musical system. Nowadays, our daily 
language is often mixed with foreign words. In the development of European music, 
there have also been composers and works of national music. They have added the 
characteristics and styles of folk music into the symphony, making the music widely 
spread. Therefore, music communication should be established to retain the national 
characteristics and limited integration. 

Thai music ensemble: Thai classical music can be categorized into three 
genres according to their performing style and instrumentation: Pi phat, Khrueng Sai, 
and Mahori.  

Thai musical instrument: Traditional Thai Musical Instruments are Krachappi 
(Thai: กระจบัป่ี), Chakhe ( Thai: จะเข)้,Saw sam sai (Thai: ซอสามสาย), Saw u (Thai: ซออู)้, 
Saw duang (Thai: ซอดว้ง), Khlui (Thai: ขลุ่ย),Pi (Thai: ป่ี), Ching (Thai: ฉ่ิง), Chap (Thai: 
ฉาบ), Taphon (Thai: ตะโพน), Klong Song na (Thai:กลองสองหน้า), Klong that (Thai: 
กลองทดั), Ranat ek (Thai: ระนาดเอก), Ranat ek lek (Thai: ระนาดเอกเหล็ก). etc. It refers to 
the instruments used in traditional Thai music. 

Thai hand position: In a symphony orchestra, the hand position needs to be 
changed to use the Thai tuning system when the string instrument part needs to play 
with the Thai instrument (Thai tuning system). 

Research conceptual framework 
Object 1 

Use a tool to measure the vibration frequency of different instruments in the 
same school. The collected data is averaged to obtain reliable data. 
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Using the existing formula of the Western tuning system from Liao Tianrui(

廖天瑞), we can calculate whether the tuning system of Thai instruments is 
consonance in the interval. 

Object 2 
By interviewing Western and Thai instrument musicians to gain professional 

insights on tuning, the music needs to be played rather than just getting data on paper. 
Interviews were conducted to determine whether using the same tuning system was 
feasible. 

Select one or several pieces of Thai music using the common Western form 
of performance - concerto. The same tuning system allows the two musical cultures to 
communicate. 
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Figure 1 the research conceptual framework 

Source: Lin, 2022 
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CHAPTER 2 
LITERATURE REVIEW 

In a research study on "THE CREATION OF A NEW CONCERTO 
COMMUNICATING BETWEEN THAI INSTRUMENTS WITH ORCHESTRA BASED ON 
THE THAI TUNING SYSTEM." The researcher has studied the document and research 
as a conceptual basis for this research. By dividing the categories of the documents 
studied into 

1. The Documents relating to academic texts  
1.1 The tuning system in Western music 

1.1.1 International standard pitch 
1.1.2 Pythagorean tuning 
1.1.3 Just Intonation 
1.1.4 Equal temperament 
1.1.5 Consonance and dissonance 

1.2Thai tuning system 
2. Relevant research 

1. The Documents relating to academic texts.  
1.1 The tuning system in Western music 

Roughly speaking, temperament is a systematic and comprehensive study 
of sound. To be specific, temperament is a discipline that studies the relationships 
among the sounds that constitute the Tuning system by using mathematical methods 
according to the principles of acoustics, including local history and comparison 
temperament. 

Because the Tuning system is closely related to the tuning scale, that is to 
say, the tuning system cannot exist without the tuning scale alone. In the study of 
traditional music in Asia, the tuning system and the tuning scale must be studied 
together because of the variety of the tuning scale. 
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Tuning system is based on acoustic principles and mathematical methods. 
It must be noted that the tuning system does not exist alone, and the tuning system is 
closely related to music itself. Therefore, the tuning system can not only be studied by 
mathematical methods but should be connected with practical research. 

 
The classification of tone and the principle of producing sound 

A sound is produced by the vibration of an object. If an object vibrates 
regularly and periodically for a certain period of time, the sound it produces has a 
certain pitch. This is called a musical sound. If an object vibrates erratically and 
produces a sound of no fixed pitch, it is called noise. 

Sound is a traveling longitudinal wave which is an oscillation of pressure. 
Humans perceive frequency of sound waves as pitch. Each musical note corresponds 
to a particular frequency which can be measured in hertz. An infant's ear is able to 
perceive frequencies ranging from 20 Hz to 20000 Hz; the average adult human can 
hear sounds between 20 Hz and 16000 Hz. (Mifflin, 1992, pp.5) 

Musical Instruments are divided into five categories according to the 
objects that vibrate (Sachs, 1881, pp.5). 

Chordophone - Playing a stringed instrument, such as the violin erhu. 
Plucked instruments such as harps. Strike a stringed instrument like the piano. 

Aerophone - Vibrating mouthpiece with sharp edges such as flute or 
bamboo flute. Reed vibration such as oboe, clarinet, suona, harmonica. Lip vibration 
such as trumpet, horn, tuba, trombone. 

Membranophone - timpani, snare drum. 
Idiophone - The object itself vibrates, such as a triangle, xylophone, tuning 

fork. 
Electrophone - Electronic organ, electronic music synthesis. 
There are similarities and differences between these vibrations, and I'll 

summarize them briefly. 
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If we hold the string of a stringed instrument with the same force, the shorter 
the string vibrates the faster it vibrates and the higher its pitch. Make the string ½ in 
length and hold the force constant, and the pitch goes up an octave. When a string 
starts to vibrate, not only does the whole string vibrate, but the sound produced at a 
length of ½ is an octave higher.  When lengths are ⅓, the pitch is 12th higher (octave + 
Perfect 5th).  This means that one sound is actually a compound of octaves, twelve 
(octave + Perfect 5th), seventeen (2 times octave + Perfect 3rd), and so on. We call the 
vibration of the whole string fundamental tone. The various sounds produced by 
segmentary vibration are called overtone or partial. 

 

 
 

Figure 2  Overtone series 

Source: Lin, 2022 

In the picture, the first tone is fundamental tone. The second tone is 1st 
Overtone, the third tone is 2nd Overtone, and so on. In other words, overtones are all 
pitches higher than the lowest pitch within an individual sound; the fundamental is the 
lowest pitch. While the fundamental is usually heard most prominently, overtones are 
actually present in any pitch. (Joshua, 2000, pp.81–113) 

Aerophone it means without the use of strings or membranes (which are 
respectively chordophones and membranophones), and without the vibration of the 
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instrument itself adding considerably to the sound (or idiophones). (Randel, 1999. 
pp.12) 

Aerophone instrument vibrates in a manner similar to that of a string, but 
vibrates thing is not strings but air. The membranophone was different from the two 
vibration modes mentioned above, whose overtone was integer multiple. The overtone of 
the membranophone was non-integer multiple. 

1.1.1 International standard pitch 
The standard of pitch varies from place to place and from time to time, 

and in Europe since the 17th century the general trend has been higher and higher. In 
1834, the Stuttgart Institute of Physicists decided a1=440Hz. In 1859, musicians and 
physicists in Paris, France decided A1 =435Hz. In 1939. The London International 
Conference decided to restore the results of the Stuttgart meeting, A1 =440Hz. From 
now on a1=440 is the international standard pitch. (Willi, 1969, pp.60) 

1.1.2 Pythagorean tuning 
Pythagorean Tuning was first proposed by the Ancient Greek 

philosopher Pythagoras in the 6th century. Pythagorean Tuning is composed of the 
sound of 2nd Overtone and 3rd Overtone to form a pure fifth, and then on this basis to 
form a pure fifth upward to form a scale. Pythagorean Tuning scales are shown below. 

 

Figure 3 Pythagorean Tuning scales, calculation method and frequency ratio 

Source: A Part of Lv Xue,by Liao tianrui 
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1.1.3 Just Intonation 
Just Intonation is a major triad formed by adding the 5th Overtone on the 

basis of Pythagorean Tuning. Add the third notes to the tonic, dominant, and 
subordinate that make up the pure fifth. Take C major, for example. c-e-g, f-a-c, and g-
b-d. These chords are Just Intonation scales. 

 
 

Figure 4 Just Intonation scales, calculation method and frequency ratio 

Source: A Part of Lv Xue,by Liao tianrui 

The three tones constituted are lower than the Pythagorean Tuning scale 
(408-386=22cents). Compared with Pythagorean Tuning, levels 1, 2, 4 and 5 of scale 
step are the same. levels 3, 6, and 7 of scale step are characteristic of a pure tempered 
scale (22cents lower). 

1.1.4 Equal temperament 
Equal temperament, which divides an octave evenly into 12 semitones 

with the same distance between two adjacent notes, has been widely used in symphony 
orchestras and keyboard instruments. Equal temperament scales are shown below.  
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Figure 5 Equal temperament scales, calculation method and frequency ratio 

Source: A Part of Lv Xue,by Liao tianrui 

When we understand the three tuning systems, we simply summarize them. 
Pythagorean Tuning, Just Intonation and Equal temperament each have their own 
characteristics and have relative contradictions. I will use the equal temperament as the 
standard to write a comparison table of major scales among the three tuning systems. 
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Table 3 comparison table of major scales: Pythagorean tuning 

Tuning 
system 

Scale step 1 2 3 4 5 6 7 1 

 
 
Pythagorean 
tuning 

 

Cent value 
between 
near pitch 

0 204 204 90 204 204 204 90 

Cent value 0 204 408 498 702 906 1110 1200 

Cent value 
Different from 
equal 
temperament 

0 4 8 -2 2 6 10 0 

Table 4 comparison table of major scales: equal temperament 

Tuning 
system 

Scale step 1 2 3 4 5 6 7 1 

 
equal 
temperament 

Cent value 
between 
near pitch 

0 200 200 100 200 200 200 100 

Cent value 0 200 400 500 700 900 1100 1200 
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Table 5 comparison table of major scales: Just Intonation 

Tuning 
system 

Scale step 1 2 3 4 5 6 7 1 

 
 

Just 
Intonation 

 

Cent value 
between 
near pitch 

0 204 182 112 204 182 204 112 

Cent value 0 204 386 498 702 884 1088 1200 

Cent value 
Different from 
equal 
temperament 

0 4 -14 -2 2 
 

-16 -12 0 

Cent value 
Different from 
Pythagorean 
tuning 

0 0 -22 0 -0 -22 -22 0 

 

Normal adults are able to recognize pitch differences of as small as 25 
cents very reliably. Adults with amusia, however, have trouble recognizing differences of 
less than 100 cents and sometimes have trouble with these or larger intervals. (Peretz 
and Hyde, 2003, pp.362-367)  

Through the comparison of the three tuning systems mentioned above, in 
the case that the Tonic of the three tuning systems is completely the same, the following 
characteristics can be obtained: 

Pythagorean Tuning Except that Scale step 4 is lower than two cents of 
equal temperament, Scale steps 2, 3, 4, 5, 6 and 7 are all higher than equal 
temperament. And Cent value Different is less than 10 cents. As we know, it is difficult 
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for ordinary people to perceive the difference below 25 cents. Pythagorean tuning and 
equal temperament are very similar, so it is okay to play slightly higher. 

Compared with Pythagorean Tuning, Just Intonation has the same Cent 
value of other Scale steps except that Scale steps 3, 6 and 7 are lower than 
Pythagorean Tuning by 22 cents. Compared to equal temperament, Just Intonation also 
different of Scale step 3, 6, and 7. It is less than equal temperament, respectively, 14 
cents,16 cents, and 12 cents. 

 

 

Figure 6 comparison figure of three western tuning system major scales 

Source: Lin Zixiang, 2022 

 

In the table above, we can obviously see that Just Intonation is more 
deviated from equal temperament than Pythagorean Tuning. 

1.1.5 Consonance and dissonance 

-20

-15

-10

-5

0

5

10

15

1 2 3 4 5 6 7 1

equal temperament  Just Intonation Pythagorean Tuning
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In music, consonance and dissonance are categorizations of 
simultaneous or successive sounds. Within the Western tradition, some listeners 
associate consonance with sweetness, pleasantness, and acceptability, and 
dissonance with harshness, unpleasantness, or unacceptability, although there is broad 
acknowledgement that this depends also on familiarity and musical expertise. 
(Lahdelma, and Eerola, 2020, pp.86-93) 

Whether the two tones are consonance depends on whether the 
vibration frequencies of the two tones are proportional. As we mentioned before, 
vibration will produce overtones, and the more same overtones, the more the two tones 
will be in consonance. According to the principle of tuning System, Just Intonation is a 
major triad formed by adding the 5th Overtone on the basis of Pythagorean Tuning. Add 
the third notes to the tonic, dominant, and subordinate that make up the pure fifth. All the 
pitches are present in the tonic, so they are most consonant. Pythagorean Tuning is the 
second, and Equal temperament is the worst. 

To judge whether the two intervals are consonance or not, we can use 
the consonance coefficient K. 

K=1/nm 
"n" represents the vibrational frequency of the upper pitch and "m" 

represents the vibrational frequency of the lower pitch. (Chen, 2008, pp.70) 
We can calculate the consonance and dissonance of intervals. 

However, the “K” value obtained by this algorithm has a disadvantage, the distribution 

is not uniform. For example, the value of K at Perfect unison is 1，The octave K value 
is 0.5. The vibration frequency ratio of perfect fifth is ⅔, K value is 0.16666. 

In order to avoid the "K" value band by this algorithm has a 
disadvantage, the distribution is not uniform. We get Ip(dB) by calculating K as 
Logarithmic Function in mathematics. 

 
(Chen, 2008, pp.72) 
A new formula can be obtained by simplifying the formula. 
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The consonance of intervals is subjective to everyone. But it is also an 

objective thing (vibration frequency). So, there is objectivity. According to the calculated 
values, a classification table can be obtained by combining the musician's hearing. 

Table 6 classification table whether the interval is a consonance. 

consonance dissonance 
 
A:48-60 (dB)    Perfect consonance 
 
B:36-48 (dB)    Median consonance 
 
C:24-36 (dB)  Imperfect consonance 

 
D:16-24 (dB)    Imperfect dissonance 
 
E:8-16 (dB)    Median dissonance 
 
F: < 8  (dB)    Perfect dissonance 

 

Table 7 Common interval consonance coefficient K. table 

 Vibration 
frequency 

ratio 

 
Cents 
value 

consonance coefficient K.  
Ip(dB) Fractional form decimal 

form 
Perfect unison 1/1 0 1/（1×1） 1.00000 60（A） 
Just Intonation 
Minor second 

16/15 112 1/（16×15） 0.00416 12.40

（E） 
Just Intonation 
Major second 

10/9 182 1/（10×9） 0.01111 20.92(D) 

Major second 9/8 204 1/（9×8） 0.01388 22.85(D) 

 8/7 231 1/（8×7） 0.01785 25.04(C) 

 7/6 267 1/（7×6） 0.02381 27.54(C) 
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Just Intonation 
Minor third 

6/5 316 1/（6×5） 0.03333 30.46(C) 

Just Intonation 
Major third 

5/4 386 1/（5×4） 0.05000 33.98(C) 

Perfect fourth 4/3 498 1/（4×3） 0.08333 38.42(B) 

Perfect fifth P5 3/2 702 1/（3×2） 0.16666 44.44(B) 

Just Intonation 
Minor sixth 

8/5 814 1/（8×5） 0.02500 27.96(C) 

Just Intonation 
Major sixth 

5/3 884 1/（5×4） 0.06666 36.48(B) 

 12/7 933 1/（12×7） 0.01190 21.51(D) 

 7/4 969 1/（7×4） 0.03571 31.06(C) 

Minor seventh 16/9 996 1/（16×9） 0.00694 16.83(D) 

Just Intonation 
Minor seventh 

9/5 1018 1/（9×5） 0.02222 26.94(C) 

Just Intonation 
Major seventh 

15/8 1088 1/（15×8） 0.00833 18.42(D) 

Perfect octave 2/1 1200 1/（2×1） 0.50000 53,98(A) 

 
When the vibration frequency of an interval cannot be expressed as a 

simple fraction (non-overtone vibration frequency), such as Equal temperament and the 
frequency ratio of each tone is irrational. The vibration and resonance phenomenon can 
also have an effect, but the effect is very limited. Using a relatively simple empirical 
formula calculation method. This method is suitable for the Equal temperament, as well 
as for the comparison of Thai Tuning system and Western Tuning system. 

I=Ip-△I    
In Equal temperament, we can choose intervals with similar cents value 

(the ratio of vibration frequencies is the fraction) to calculate the △I value (Modified 
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index), and then calculate δ according to the absolute value of the difference cent 
value. 

△I=0.45(δ-2) 
The following table represents the consonance coefficient Ip of Equal 

temperament. 

Table 8 consonance coefficient Ip of Equal temperament 

Equal 
temperament 

cent value 

Similar intervals 
vibrational 
ratios are 
fractional 

δ △
I(dB) 

I(dB) classification 

cents Ip(dB) 
0 0 60 0 0 60 A 

100 112 12.40 12 4.5 7.9 F 

200 204 22.85 4 0.9 21.95 D 

300 316 30.46 16 6.3 24.16 C 

400 386 33.98 14 5.4 28.58 C 

500 498 38.42 2 0 38.42 B 

600 702 δ＞25 23.94 D 
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700 702 44.40 2 0 44.44 B 

800 702 δ＞25 25.86 C 

900 884 36.48 16 6.3 30.18 C 

1000 1018 26.94 18 7.2 19.74 D 

1100 1088 18.42 12 4.5 13.92 E 

1200 1200 53.98 0 0 53.98 A 
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Figure 7 Cent and vibration frequency comparison table (1) 

Source: A Part of Cent and vibration frequency comparison, Lv Xue, by Liao 
Tianrui 



  22 

 

Figure 8 Cent and vibration frequency comparison table (2) 

Source: A Part of Cent and vibration frequency comparison, Lv Xue, by Liao Tianrui 
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Figure 9 Cent and vibration frequency comparison table (3) 

Source: A Part of Cent and vibration frequency comparison, Lv Xue, by Liao Tianrui 
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Figure 10 Cent and vibration frequency comparison table (4) 

Source: A Part of Cent and vibration frequency comparison, Lv Xue, by Liao Tianrui 
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Figure 11 Cent and vibration frequency comparison table (5) 

Source: A Part of Cent and vibration frequency comparison, Lv Xue, by Liao Tianrui 
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Figure 12 Cent and vibration frequency comparison table (6) 

Source: A Part of Cent and vibration frequency comparison, Lv Xue, by Liao Tianrui 
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1.2Thai tuning system 
Thailand, 7-TET has to be mentioned. This tuning system was proposed by 

Alexander J. Ellis in On the Musical Scales of Various Nations. Prince Prisdang carried 
three instruments in 1885: Ranat Ek, Ranat Ek Lek, Sor Sam Sai, "Tak 'hay" (Jakhe, Thai 
koto), and Alexander J. Ellis was allowed to test the tuning systems of these instruments 
when they traveled to London for an exhibition. (Ellis ,1885, pp.485-527)  

They were advised by Prince Prisdang that “the intention was to make all 
the intervals from note to note identically the same”. Alexander J. Ellis then concluded, 
"Give the above division of the octave into seven equal intervals each containing 171.43 
cents" (Ellis ,1885, pp.1105). Although Alexander J. Ellis found that some instruments 
were not tuned like his published theory of the 7-TET tuning system, but he interpreted 
the discrepancies as "artificial" and thought that "there is no harmonic interval but the 
Octave"( Helmholtz., 1895, pp.500) Alexander J. Ellis's mathematical interpretation of the 
Thai tuning system is a bit crude, dividing the European octave into seven intervals and 
ignoring indigenous cultural and historical factors in ethnomusicology. 

The first policy that King Mongkut employed in coping with the Western 
threat was the introduction of Western education within the court, with the purpose of 
educating in the ways of the West the royal children who would become future leaders. 
Through this learning they would be able to negotiate with the Western powers on more 
equal and dignified terms and to maintain Siamese sovereignty. (Rutnin, 1996, pp.70). It 
was entrenched there by the middle of the twentieth century, by which time the Thai 
interval was routinely described as equidistant comprising 171.429 or 171.43 cents. 
(David, 1970, pp.10)  

As mentioned in Assoc.Prof.Dr. Manop Wisuttipat work The Theoretical 
Concepts on Thai Classical Music, in 1913, when the grand master Luang Pradit Pai 
Roh began implementing numerals in Thai musical instruction, he used nine numbers, 
more to represent the fingerings of pitches for musical instruments than to represent the 
actual sounds. Even in the present time we still do not have assigned names for the 
pitches in Thai music. We only use meaningless syllables, such as "noi-noi-noi," etc. 
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Therefore, in the teaching of Thai music today, we favor the use of the note designations 
of the West, that is do re mi, etc.  The assigning of the note names do re mi, etc. must be 
done in accordance with the basic concept in Thai music of tang - the actual pitch level 
of a scale. (Wisuttipat, 2002, pp.20) 

Tang is explained in the Glossary of this book: A word literally meaning 
"way." The term has many different uses in Thai music. It can refer to the actual pitch 
level of a scale, as in tang nai. It can refer to the part played by an instrument in an 
ensemble, as in tang ranat. It can refer to a style of performance, as in tang peun. It can 
refer to individual versions of a song as composed by different masters. (Wisuttipat, 
2002, pp.21) 

However, among the traditional Thai instruments, almost every school has 
its own tuning system. 
In Buddhist calendar 2564, Ministry of Culture, Department of Fine Arts, Music Division, 
regulated Announcement about Tuning System. This document regulates the tuning 
system of Musical Instruments in Thailand and has legal effect. I will use this data. 

In music instruction both theoretical and practical, it is of utmost importance 
to have technical terms such as scales, modes, etc., as references, including giving 
specific names to each musical pitch. Western music has adopted for the names of the 
pitches the syllables do, re mi, fa, sol, la, si; it also uses standard pitch designations with 
the letters A, B, C, D, E, F, G, according to the frequency of the pitches. The different 
steps of the scale, from the first through the seventh, are given still other names 
according to function: tonic, supertonic, mediant, subdominant, dominant, submediant, 
leading tone. No terms have arisen in Thai music which can be used in all situ ations 
and for every need, although in practice there is a need for these terms to designate 
various characteristics of Thai music. We do not even have standard names for the 
pitches which can be universally understood. Numerals are, therefore, most often used 
to indicate Thai notes. The sounds of music used to be represented by meaningless 
syllables, such as noi-noi noi, etc. Most musicians use the sounds ting-neng-neng to 
represent the melody of the kong wong yai part; they use the sounds teu-haw to 
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represent the tones of the pi nai. Other instruments are similarly represented by syllables 
which are imitations of their sounds. (Wisuttipat, 2002, pp.28) 

When talking about the Melody Line and Harmony Line of Thai classical 
music, Assoc.Prof.Dr. Manop Wisuttipat concluded that, it can be said that harmony is 
not a governing fundamental in Thai music although some harmony notes do appear in 
the pieces. It can also be seen that some of the musical instruments can play multiple 
tones simultaneously (for example, the ranat, the kong wong, the jakay); when this 
occurs one tone will be the melody tone, and the other will be the harmony tone. When 
an ensemble performs, many tones are heard at the same time, i.e., there are many 
melody lines sounding together during which all the instruments create a combination of 
elaborative melody lines, each being individually characteristic. For this reason, Thai 
music is capable of having all kinds of intervals and more attention is paid on creating 
elaborative melody lines - variations - than on arranging harmonic intervals, whatever 
kind they are. Whenever harmonic intervals appear, however, it is by nature that there 
must be one melody line and one, two or three additional lines of harmony tones. 
MELODY LINES AND HARMONY LINES OF THE "TANG KONG" As discussed in the 
section above, some segments of the tang kong have harmony tones, both those that 
sound at the same time and those that are caused by broken 4th and octaves. This way 
two melody lines are observed. (Wisuttipat, 2002, pp.42-43) 



  30 

 

Figure 13 Document issued by the Thai Government on tuning system (1). 

Source: Asst.Prof.Dr.Metee Punvaratorn, 2022 
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Figure 14 Document issued by the Thai Government on tuning system (2). 

Source: Asst.Prof.Dr.Metee Punvaratorn, 2022 
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Figure 15 Tuning system issued by the Thai government for Piphat Ensemble 

Source: Asst.Prof.Dr.Metee Punvaratorn, 2022 

 

Figure 16 Tuning system issued by the Thai government for Kruengsai and Mahori 
Ensemble 

Source: Asst.Prof.Dr.Metee Punvaratorn, 2022 
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2. Relevant research 
John Garzoli, in his article The Myth of Equidistance in Thai Tuning, explicitly 

expressed dissatisfaction with Alexander J. Ellis' 7-tet theory. He compared the work of 
David Morton and Alexander J. Ellis and measured the vibration frequencies of 
instruments tuned by famous Thai tuners. Draw the following conclusions that, the theory 
of Thai equidistance is predicated on a harmonic octave Because it has been thought 
about to be true that the Thai octave has a ratio of 1:2, the theory of Thai equal distance 
is based on a harmonic octave. However, many tuners aim for a slightly larger interval 
rather than tune the octave to a 1:2 ratio. Nowadays, electronic tuners are also rarely 
used, although the tuner continues to adjust based on his or her own ears. Seven-tone 
equal temperament and the widely cited interval of 171.429 cents should be abandoned 
because they imply that Thai tuning can be meaningfully understood in terms of 
standardization and uniformity. This tuning system should be abandoned. 

Tanarach Anukul used 1997 Dr. Sukree Charoensuk in his article The 
Sustainability of Thai Traditional Music Tuning in Contemporary Trends, related 
research report data. Dr. Sukree Charoensuk has very detailed vibration frequency 
measurements in the research report of Ranat Ek, Ranat Ek Lek, and singers with 
different singing intonations. Conclude that it is clear from the discovery of numerical 
facts that the Thai music modulation system's theory and practice are self-contradicting. 
Alexander J.Eliss’s 1,200-cent interval is a component of putatively “ideal” heptatonic 
tuning, that is, in the sense that it should be prescribed as the only “correct” tuning. 

Joint article by Pimpet Sratong-on,Warakom Nerdnoi and Pornchai 
Nivesrangsan, An Analysis of Vibration Characteristic of Thai Traditional Xylophone 
(Ranad-Ek). The fundamental frequencies from the middle to highest tone of Ranad 
were very sensitive to the change of the small amount of lead. Nevertheless, the greater 
amount of lead contributed to the decreasing in the frequency value at the first time, 
then, the frequency became steady as the amount of lead increased. As a result, the 
geometry of Ranad pieces play a crucial role on their generated frequencies of Ranad. 
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CHAPTER 3 
METHODOLOGY 

The research on the Creation of a new concerto that communicates between 
Thai musical instruments and the orchestra on Thai tuning systems. The researcher 
studied the research documents and went to the field data collection area. There is the 
following process. 

1. Data collection 
2. Data preparation, study, and data analysis 
3. Data processing and data analysis 

1. Data collection 
The researcher has planned the data collection. by collecting data from 

document surveys and related research, both appearing in printed form and 
characteristics of digital media, including fieldwork to collect data. By going to the area 
to collect data in the field, the data collection process was based on observations, 
interviews, and small group meetings. The researcher will obtain research-related 
information, movie data, still image information, and audio data. Once the information 
has been obtained, it will be organized into the system. Separate data groups and 
review the information. If it is found that the information collected is incomplete or 
defective, the investigator must arrange for additional data collection to be completed. 

The tools used to collect data are as follows:  
Macbook pro, Iphone 12 Pro max, Ipad Pro 
Musical Application: Sibelius, Thai tuner, Sonic Tools 
1. To collect and study relevant research papers The researcher has 

collected data from various sources, both in the publication books and digital media 
1.1 Central Library Srinakharinwirot University 

1.2 China National Knowledge Infrastructure 

1.3 Online database system and information media 
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2. Data preparation, study, and data analysis 
2.1 Data collection 
The researchers measured the vibration frequency of Ranat Ek in each 

tone at Srinakharinwirot University: Faculty of Fine Arts. Rambhai Barni Rajabhat. 
Prasarnmit Demonstration School (Secondary). Using Musical Application: Sonic tools. 
The instrument was measured three times and averaged. 

2.2 Interview 
The researcher conducted a group interview with data subjects. Both 

formal and informal, in order to obtain information. The times by the data persons who 
have been interviewed are as follows.  

Asst.Prof.Dr.Metee Punvaratorn (Thailand) 
Assoc.Prof.Dr. Manop Wisuttipat (Thailand) 
Asst.Prof.Dr. Chanick Wangphanich(Thailand) 
Asst.Prof.Dr.Surasak Chamnongsan(Thailand) 
Asst.Prof.Dr.Veera Pansuea (Thailand) 
Lecturer Ratchanon Yimrayab (Thailand) 
Lecturer Paritat Ruengyim (Thailand) 
Supapol Saiwimarn (Thailand) 
Qiu Ke (China) 
Tang Ke (China) 
Chen Han (China) 
Qiu Shuopeng (China) 
Guan Zhenyu (China) 
Fang Jing (China) 
2.3In-field data collection 
 The researcher has used the application tool to record the nitty-gritty 

information. Still, image information, movie data, and audio data, including field notes, 
cameras, mobile phones, video cameras, applications, sound recording, and sound 
level measurements. 



  36 

3. Data processing and data analysis 
When the data collection related to the research is completed, the researcher 

compiles and analyzes the data according to the anthropological methodology. 
(Ethnomusicology) as the following process. 

3.1 Data processing 
3.1.1 The researcher takes information from the collection and study of 

textbooks, including searched research, in order of content and categorization and 
arranges the content in order and continuity. 

3.1.2 The researcher uses the data collected from observations and 
interviews. Let us transcribe, order, and categorize the content according to the relevant 
content. Furthermore, review the data with the data subject before taking it to the 
analytical stage. 

3.2 Data analysis 
In this research, the researcher studied the data according to the 

objectives of the research objectives. 
1. to study of tuning system of Thai instruments by using the existing 

formula of the Western tuning system. 
2. to create a new concerto communicating between Thai musical 

instruments and orchestras based on the Thai tuning system. 
Which can be divided into the following issues of study and information: 
To familiarize Western orchestra players with the Thai tuning system.  
Create a playing method that enables string instruments to play the Thai 

tuning system. Researchers will use Ranat Ek as a solo instrument to create Ranat Ek 
concerto. 

This paper mainly focuses on cultural integration, which refers to the 
process of national culture absorbing and digesting foreign culture based on its 
traditional culture in today's cultural exchange to promote its cultural development. 
National culture has the characteristics of epochal and nationality. National culture can 
only partially change into a foreign culture and can be rejected. Before I came to 
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Thailand to study, I had little access to Thai traditional music, which is also because 
Thailand's traditional music culture is relatively conservative. Before I did this research, 
many predecessors had done this kind of research on cultural integration. There are two 
main methods: 1. When two instruments with different tuning systems work together, the 
Thai instrument is adjusted to the Western tuning system. 2. Whether the intervals are in 
consonance or not, the two instruments are forced to play together, or the musical 
expression of dialogue is adopted (one by one). This is not to say that the presentation 
is terrible, but the disadvantages are obvious. For example, when a Thai musical 
instrument is adjusted to a Western tuning system, it will lose its original scale 
characteristics. It would be irresponsible for listeners familiar with the tuning of Western 
music to directly merge the Thai tuning system with the Western tuning system without 
considering the two tuning systems. This is also typical of all-Takenism. I suggest that 
when we are going to communicate and cooperate between two musical systems, we 
should respect both musical systems. Of course, we must choose one as the critical 
object of protection. For example, when we protect the Thai music system, we should 
keep the scale of the music system, the traditional performance method, the melody 
progression, and so on. At the same time, it integrates the orchestration, harmony, and 
movement system of the symphony in Western music for cooperation, which I think is the 
most meaningful thing for preserving and inheriting traditional culture. 

When the study is complete, the results will be summarized. In 
conclusion, the research results will be written in order to be presented in Chapters 4 
and chapter 5 as follows: 

1. Present the study results descriptively and analytically. 
2. Prepare a summary of the results obtained from the study. 
3. Discussion and suggestions 
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CHAPTER 4 
FINDINGS 

In research on Creation of a new concerto that communicates between Thai 
musical instruments and the orchestra on Thai tuning systems. The researcher has 
studied the research documents and went to the field data collection area. to obtain 
results according to the objectives of the research The results of the study are as 
follows.  

1. to study of tuning system of Thai instruments by using the existing formula 
of the Western tuning system. What the researcher discovered from studying the sound 
system of Thai musical instruments The study results are as follows.  

1.1 The tunning system issued by the government. 
First of all, we concentrate on the scale of Thailand. Thailand scales the 

formation significantly. It is for every school has its unique tuning system, which makes it 
challenging to study. The Thai government promulgated a tuning specification file and 
still needs to get all the instruments of the user response. Players tend to use more ears 
are tuning up. For the convenience of research, I defined the research direction of this 
time. I used the tuning standards issued by the government and the Musical Instruments 
of the Faculty of Fine Art at Srinakharinwirot University, Rambhai Barni Rajabhat 
University, Prasarnmit Demonstration School (Secondary), to collect data. First, let us 
look at the data issued by the Thai government, and we use the Concorde interval 
calculation formula mentioned above to calculate. In the Thai scale, โด เร มี ฟา ซอล ลา ที 
is usually used as the official expression. In daily communication, Pitch notes 
CDEFGAB, commonly used in Western music, are also used to express sound and 
facilitate communication with foreigners. In order to express the convenience and make 
it easier to understand, I will use two ways to express. 

 
 
 
 

 



  39 

Table 9 classification K of Ranat Ek from tunning system issued by the government. 

Pitch 
names 

Relative 
cents 

The 
vibration 
frequency 
(Hz) 

Similar 
intervals 
vibrational 
ratios are 
fractional 

δ △
I(dB) 

I(dB) classification 

cents Ip(dB) 
C โด -46 254.2 0 60 0 0 60 A 
D เร 121 280.7 182 20.92 15 7.2 13.72 E 
E มี 293 309.9 316 30.46 23 9.45 21.01 D 
F ฟา 465 342.2 498 38.42 13 4.95 33.47 C 
G ซอล 636 377.8 702 44.44 20 8.1 36.34 B 
A ลา 808 417.2 884 36.48 30 12.6 23.88 D 
B ที 979 460.6 1018 26.94 7 2.25 24.69 C 
C โด 1150 508.5 1200 53.98 6 1.8 52.18 A 

 
Through an analysis of each interval in Thailand scales, we found a 

fascinating point, is that although the Thai tuning system is not calculated, ears to 
adjust, on the interval, Perfect unison, Perfect octave, Perfect fourth, and Perfect fifth 
can be consonance of definition, though not necessarily wholly consonance. This also 
explains the problem that in Piphat and Mahori, we hear melodic progressions but do 
not hear intervals or harmonic progressions at all. In traditional Thai ensembles, the most 
common interval is Perfect unison or Perfect octave. Although some intervals can reach 
consonance intervals, it is essential to understand that the Thai tuning system is 
independent of the Western tuning system. However, Western musicians once tried to 
define the Thai tuning system in terms of the European musical tuning system. In the 
earliest studies, it is yet to be known whether it was because of convenience or because 
Prince Prisdang made demands on Alexander J. Ellis, the tester. The Thai tuning system 
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is a cent of 171.4 for two adjacent notes. The above data are from the Thai government. 
According to the comparison of the relationship between vibration frequency and tone 
fraction, this specification of vibration frequency comes from the research results of 
Alexander J. Ellis. 

1.2 Measurement of Tuning System for school Musical Instruments. 
When I measured the Faculty of Fine Art in Srinakharinwirot University 

instruments, I got confusing results. The same instrument, for example, Ranat Ek, got 
two kinds of data, one is close to the government Tunning system document, and the 
other is entirely different from the government document. The following table shows the 
vibration frequency of Ranat Ek that I collected. 

Table 10 Vibration data collected from the Faculty of Fine Art in Srinakharinwirot 
University 

Scale 
series 

number 

C 
โด 

D 
เร 

E 
ม 

F 
ฟา 

G 
ซอล 

A 
ลา 

B 
ท 

1  156 196 208 234 248 278 
2 312 331 371 417 468 496 556 
3 625 662 743 834 936 1011 1113 
4 1250 1365      

 
The above data is the conclusion from Ranat Ek, who tested the same type 

of tuned instruments. All the instruments were from the Faculty of Fine Art at 
Srinakharinwirot University. The data obtained are averaged without keeping decimals. 
(10F, Faculty of Fine Art in Srinakharinwirot University,02. Aug.2022) There is a 
significant discrepancy between the measured data above and the Tuning System files 
of the government. These differences in vibration frequencies can no longer be 
explained by the poor preservation of Musical Instruments and the sensory gap. I 
interviewed Asst.Prof.Dr.Metee Punvaratorn about this question. He told me, " We all 
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know that the tuning system in Thailand depends on the school you attend. Every school 
has its own habits in tuning system. They're more likely to use their ears for tuning." For 
this reason, Musical Instruments in Thailand, if they come from different schools, will 
have different tuning, even to the point that they cannot be played together. 
Asst.Prof.Dr.Metee Punvaratorn also mentioned an interesting thing in the interview, "I 
once adjusted some instruments to the official tuning system, and it was not long before 
the students asked Asst.Prof.Dr.Veera Pansuea, who is the Piphat ensemble master of 
the school, to adjust the instruments to the familiar tuning system". From the content of 
these interviews, we can draw some conclusions that traditional music in Thailand is 
adjusted according to the ears of the performers. There are many subjective factors in 
the adjustment of intonation. Players are also susceptible to intonation and will feel out of 
tune on adjusted instruments. I will use the calculation method mentioned before to 
analyze the Ranat Ek vibration frequency data collected in the Faculty of Fine Art at 
Srinakharinwirot University. 

Table 11 classification K of Ranat Ek from Faculty of Fine Art in Srinakharinwirot 
University 

Pitch 
names 

The 
vibration 
frequency 
(Hz) 

Relative 
cents 
 

Similar intervals 
vibrational 
ratios are 
fractional 

δ △
I(dB) 

I(dB) classification 

cents Ip(dB) 
C โด 312 305 0 60 0 0 60 A 
D เร 331 408 112 12.40 9 3.15 9.25 E 
E มี 371 605 316 30.46 16 6.3 24.16 C 
F ฟา 417 808 498 38.42 5 1.35 37.07 B 
G ซอล 468 1007 702 44.44 0 0 44.44 B 
A ลา 496 1108 814 27.96 11 4.05 23.91 D 
B ที 556 1332 1018 18.42 9 3.15 15.27 E 
C โด 625 1507 1200 53.98 2 0 53.98 A 
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Asst.Prof.Dr.Metee Punvaratorn asked Ratchanon Yimrayab, a Rambhai 
Barni Rajabhat University Lecturer, to collect the frequency of Ranat Ek's vibration. After 
collecting data in the same way, the following data is obtained. 

Table 12 Vibration data collected from Rambhai Barni Rajabhat University 

Scale 
series 

number 

C 
โด 

D 
เร 

E 
ม 

F 
ฟา 

G 
ซอล 

A 
ลา 

B 
ท 

1  173 191 212 232 256 284 
2 314 345 381 422 462 509 568 
3 631 691 760 846 925 1020 1131 
4 1260 1391      

The following conclusions can be calculated based on the Ranat Ek 
vibration data provided by Lecturer Ratchanon Yimrayab. 
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Table 13 classification K of Ranat Ek from Rambhai Barni Rajabhat University University 

Pitch 
names 

The 
vibration 
frequency 
(Hz) 

Relative 
cents 
 

Similar 
intervals 
vibrational 
ratios are 
fractional 

δ △
I(dB) 

I(dB) classification 

cents Ip(dB) 
C โด 314 320 0 60 0 0 60 A 
D เร 345 481 182 20.92 21 8.55 12.37 E 
E มี 381 653 316 30.46 17 6.75 23.71 D 
F ฟา 422 830 498 38.42 12 4.5 33.92 C 
G ซอล 462 987 702 44.44 35 14.85 29.59 C 
A ลา 509 1154 702 44.44 32 13.5 30.94 C 
Pitch 
names 

The 
vibration 
frequency 
(Hz) 

Relative 
cents 
 

Similar 
intervals 
vibrational 
ratios are 
fractional 

δ △
I(dB) 

I(dB) classification 

cents Ip(dB) 
B ที   568 1368 1018 18.42 30 12.6 5.82 F 
C โด 631 1546 1200 53.98 26 10.8 43.18 B 

 
Asst.Prof.Dr.Metee Punvaratorn asked Prasarnmit Demonstration School 

(Secondary) Lecturer Paritat Ruengyim to help me collect The vibration frequency of 
Ranat Ek. After collecting data in the same way, I obtained the following data. 
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Table 14 Vibration data collected from Prasarnmit Demonstration school (Secondary) 

Rnand Ek Vibration Frequency (Hz) collected from Prasarnmit Demonstration school 
(Secondary) 

C โด D เร E มี F ฟา G ซอล A ลา B ที 
255.5 274.5 311 42 378 417 463 

 
This data is very different from the data collected above. Many of the tones 

are very close to each other. Recently, the Prasarnmit Demonstration School started 
using the tuning system issued by the Thai government.  

The following conclusions can be calculated based on the Ranat Ek 
vibration data provided by Lecturer Paritat Ruengyim. 

Table 15 classification K of Ranat Ek from Prasarnmit Demonstration school (Secondary) 

Pitch 
names 

The 
vibration 
frequency 
(Hz) 

Relative 
cents 
 

Similar 
intervals 
vibrational 
ratios are 
fractional 

δ △
I(dB) 

I(dB) classification 

cents Ip(dB) 
C โด 255.5 -43 0 60 0 0 60 A 
D เร 274.5 83 112 12.40 14 5.4 7 F 
E มี 311 300 316 30.46 27 11.25 19.21 D 
F ฟา 342 468 498 38.42 13 6.05 32.37 C 
G ซอล 378 636 702 44.44 23 9.45 34.99 C 
A ลา 417 807 884 36.48 34 14.4 22.08 D 
B ที 463 990 1018 18.42 15 5.85 12.57 E 
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In an interview with Assoc.Prof.Dr. Manop Wisuttipat, who demonstrated his 
tuning system, which is identical to the government-issued tuning system, the 
researchers will not double count here. 

 

Figure 17 Assoc.Prof.Dr. Manop Wisuttipat uses the tuning system. 

Source: Asst.Prof.Dr.Metee Punvaratorn, Assoc.Prof.Dr. Manop Wisuttipat, 2023 

 
With contact from.Prof.Dr.Metee Asst Punvaratorn, the researcher got the 

tuning system he used from Supapol Saiwimarn. He is a Thai Instruments maker. Many 
universities invited him to tune the sound of the instrument. From the interview data (May 
21, 2023), Mr. Supapol Saiwimarn mentioned the tuning system. Has studied from the 
research documents of A.Boonchuay Sowat. When considered, it is consistent with the 
sound system of the Fine Arts Department as shown in the announcement document. 
This sound calibration formula has been used in many educational institutions such as 
the Faculty of Education, at Chulalongkorn University. Suankularb Wittayalai School and 
others. 
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Figure 18 Tuning system from Supapol Saiwimarn 

Source: Asst.Prof.Dr.Metee Punvaratorn, Supapol Saiwimarn, 2023 
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You can see that Mr. Saiwimarn's tuning system is precisely the same as the 
tuning system that the government has issued. From the above calculation results, we 
can find that Ranat Ek of the Faculty of Fine Art in Srinakharinwirot University, in Major 
Third, Perfect Fourth, Perfect Fifth, and Perfect octave, those intervals are a significant 
improvement in the interval consonance. There are, or almost all, more consonance 
intervals than those in the official document. It is also indirect evidence that Thai 
musicians are more inclined to use naturally vibrating frequency multiples notes as their 
tuning system. I prefer to refer to the disunity in the pitch of fixed-pitch percussion 
instruments as the diversity of musical tuning systems. Morton David wrote in his paper 
"rough and ready approach to precise tuning". He understood the diversity of tuning as 
a series of factors, including poor technique, mistakes made by tuners, poor instrument 
preservation, Etc. Ranat Ek can adjust the vibration frequency by heating or attaching 
waxy. Heating increases the vibration frequency, and the attachment of waxy (mixed 
lead scrap) decreases the vibration frequency. Every traditional Thai musician has his or 
her tuning system. Hence, the diversity of tuning systems in Thailand is not due to poor 
preservation of instruments or differences in the ears of each person. In Thailand, an 
instrument is tuned by experienced musicians who tune it by ear. Although it is common 
for instruments to be tuned by government tuning methods, the fact that tuners tune 
them by ear leads to instruments that do not precisely resemble the government tuning 
system. Because of these minor adjustments, Thai music's tuning system is diverse. 
Asst.Prof.Dr.Metee Punvaratorn said Thai primarily traditional musical instruments would 
be tuned before the big event like a Waikhru ceremony (Teacher Hommage), a play for 
Khone, a competition, or a special occasion. Because of the Thai tuning system, each 
school has significant differences. I will use the tuning standards issued by the Thai 
government for the next music creation. 
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2.The instruments in a symphony orchestra, the changes that need to be made 
to use the Thai tuning system. 

The instruments used in Western orchestras are designed based on the 
unified tuning system. Most of the instruments use pure temperament. When these 
instruments, such as the violin, viola, cello, and double bass, are played in the Thai 
tuning system, they must adjust their playing methods. The following study will call this 
playing method the Thai hand position. 

2.1Violin 
My music creation aims to make Thai and Western music have limited 

integration and exchange so that more people can hear, understand, and Thai love 
music. This meant that to use the Thai tuning system in my compositions. We had to 
invent a new way of playing. String instruments must use a new hand position when 
playing in an ensemble. I temporarily name this hand position the Thai hand position. 
After I interviewed the string instrument players, they all expressed their novelty and 
willingness to try and also put forward suggestions for my creation. The first thing we will 
talk about is how the violin is played. The violin is an essential member of the stringed 
instrument family and the template for all stringed instruments to undergo the Thai hand 
position transformation. I interviewed the violinist Qiu Ke of the Xiamen Philharmonic 
Orchestra. Although young, she has deep played experience and excellent insight into 
intonation. I adopted the method of listening to Thai intonation, asked her to play the 
same intonation on the violin, and recorded the Thai hand position. The Tuner used is 
the Thai Tuner Application from the APP STORE. 

The violin typically has four strings, and it is usually played by brushing a 
bow across its strings. The violin typically has four strings which are tuned in perfect 
fifths with notes G3, D4, A4, and E5. 
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Figure 19 The method of playing the violin in just intonation. 

Source: wikipidia,2022 

From the figure above, we can see the sound played by each string and the 
fingers used in the First position fingerings of a regular violin. While the violin plays the 
Thai tuning system, the position of each note and the corresponding string changes 
significantly. 
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I recorded the position of the hand on the violin playing an octave, from C 
โ ด  with a vibration frequency of 254.2Hz to high C โ ด  with a vibration frequency of 
508.5Hz. 

   
C โด D เร E มี 

   
F ฟา G ซอล A ลา 

   

Figure 20 Thai hand position of violin 

Source: Lin Zixiang, 2022 
 

We can see the position of each note when Qiu Ke tries to play a Thai scale 
that is different from normal violin playing. 
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Table 16 Thai hand position of violin 

G3 D4 A4 E5 
C โด F ฟา B ที C โด 
D เร G ซอล C โด  
E ม A ลา   

 
After my interview, I learned from Qiu Ke that the violin is designed to have 

a tuning principle. The pitch of each string is G3, D4, A4, and E5, which is a pure fifth to 
the following string. For example, when a violin plays with a specific Thai instrument, it is 
ok to let it adjust its Hand position and play. Players must be familiar with the Thai tuning 
system and have an individual playing basis. There is no fixed fingering position for 
each note. The above is shown by following the First position fingerings of the violin. For 
example, in the high C of the Thai tuning system, she can use an E5 string to play or an 
A4 string to play. This is just an attempt at musical innovation. 

2.2Viola 
The viola is also a member of the string family. It is slightly larger and more 

profound than the violin. The strings from low to high are typically tuned to C3, G3, D4, 
and A4. The picture below will show the First position of viola fingerings. The picture 
below will show the First position of viola fingerings. 
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Figure 21 The method of playing the viola in just intonation. 

Source: wikipidia,2022 

When the Viola plays the Thai tuning system, the position of the fingers also 
needs to be adjusted, and multiple positions play the same pitch. I recorded the position 
of the hand on the Viola playing an octave, from C โด  w ith a v ib ration frequency o f 
254.2Hz to high C โด with a vibration frequency of 508.5Hz. 
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C โด D เร E มี 

   
F ฟา G ซอล A ลา 

  
 

 

B ที C โด  

Figure 22 Thai hand position of viola 

Source: Lin, 2022 

I interviewed Tang Ke, the viola principal of the Xiamen Philharmonic 
Orchestra, about how the viola plays the Thai tuning system. Tang Ke is an excellent 
and experienced viola player. He believes that good players familiar with the Thai tuning 
system will have an easier time playing the viola using the Thai tuning system. 

2.3 Cello 
We also need to adjust the cello to accomplish the purpose of playing with 

Ranat Ek. The cellist I interviewed is Chen Han, the Principal cellist of the Xiamen 
Philharmonic Orchestra. He is also very interested in playing the Thai Tuning system for 
the cello and tried it in the interview. Moreover, gave me some advice on how to 
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compose music. Viola is a string instrument of the violin family. Its four strings are 
usually tuned in perfect fifths: low to high, C2, G2, D3, and A3. Each string on the viola is 
an octave higher than the cello. 

 

Figure 23 The method of playing the cello in just intonation. 

Source: wikipidia, 2022 

When the Cello plays the Thai tuning system, the position of the fingers also 
needs to be adjusted, and multiple positions play the same pitch. I recorded the position 
of the hand on the Cello playing an octave, from C โด  w ith a vib ration frequency of 
127.1Hz to high C โด with a vibration frequency of 254.2Hz. 
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C โด (C string) C โด (G string) D เร E มี 

    

E มี (D string)    Fฟา G ซอล A ลา 

  

  

B ที C โด   

 

Figure 24 Thai hand position of cello 

Source: Lin, 2022 
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2.4Double bass 
The double bass is the orchestra's largest stringed instrument and the 

lowest note. The instrument's structure is also similar to that of the cello, which is 
commonly made up of four strings. The double bass is the only modern bowed string 
instrument tuned in fourths rather than fifths, with strings usually tuned to E1, A1, D2, 
and G2. The sound is heard an octave lower than what is written on the score. I 
collected finger position with vibration frequencies ranging from 63.5Hz to 115.1Hz. The 
performer is Qiu Shuopeng, the principal double bass of the Xiamen Philharmonic 
Orchestra. 
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C โด D เร E มี 

   

F ฟา G ซอล A ลา 

  

 

B ที C โด  

Figure 25 Thai hand position of double bass 

Source: Lin, 2023 
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For data collection, this performer is using a German Bow, which is 
commonly known as the German style. There are some differences between the German 
double bass bow and the French double bass bow. The German double bass bow is 
more significant, and the bow is held differently. 

 

 

Figure 26 German double bass bow 

Source: Lin, 2023 

2.5 Wind instrument 
The Wind instrument is divided into woodwind and brass parts in Western 

symphony orchestras. Brass instruments include the French horn, trumpet, trombone, 
tuba, and other instruments. Woodwind instruments include flute, oboe, clarinet, 
bassoon, and other instruments. In brass instruments, the player's lips vibrate, causing 
the air within the instrument to vibrate. In woodwind instruments, the player either: 
causes a reed to vibrate, which agitates the column of air (as in a saxophone, clarinet, 
or oboe). Blows across the edge of an open hole (as in a flute). In Chapter 2, I 
mentioned the different classifications of vibrations. All of these vibrations produce 
overtone vibrations. That means tuning them is impossible if I need to use these 
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instruments. For example, if I adjust the main tone tube of the horn, I change the 
standard tone (A=440) to A=417.2. This means that the pitch of each note will be 
proportionally adjusted. So, most wind instruments are not suitable for pitch adjustment. 
As with all brass instruments, the sound is produced when the player's vibrating lips 
cause the air column inside the instrument to vibrate. Nearly all trombones use a 
telescoping slide mechanism to alter the pitch instead of the valves used by other brass 
instruments. This means that the trombone can telescoping slide mechanism to alter the 
pitch. Makes tuning a single pitch possible. However, it takes much practice to do that. 
Although almost all wind parts are unlikely to use the Thai tuning system, wind parts can 
also be used in music creation. For example, the French horn often plays a glissando to 
represent the sound of an elephant or a train or ship, the flute or piccolo often plays a 
diligent high note to represent the sound of a bird, and the oboe plays a specific pitch 
much like a duck. We can intersperse these instruments in certain pieces, which can be 
a finishing touch to our creation. 

2.6 Percussion 
Percussion is a broad name for a group of musical instruments that 

generate sound by tapping and scraping. The percussion section of an orchestra 
usually consists of membranophones such as timpani, snare drum, bass drum, and 
tambourine, in addition to idiophones such as cymbals and triangle. 

This means we cannot measure the number of precise types of instruments. 
Percussion instruments commonly used in symphony orchestras have been mentioned 
above. In short, percussion is a large category with hundreds of different instruments. 
Percussion instruments are divided into pitched percussion and unpitched percussion. 
For example, the Marimba, an instrument with a piano-like keyboard distribution, can hit 
different pieces of wood and produce different pitches of sound, a pitched percussion. 
However, the Marimba cannot be turned into Thai mode, and neither can the Celesta. I 
will refrain from using such instruments in my composition or Thai percussion 
instruments instead because Thai instruments do not need to be tuned again. Ranat Ek 
Lek, for example, would be an excellent alternative to Celesta, made of metal and with 
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similar acoustics. I also want to mention a single instrument, the timpani, which adjusts 
the pitch of each drum by adjusting the pedals. The player's ear usually adjusts the 
timpani adjustment pitch due to how the drumhead vibrates. The timpani player had 
better mark the pedals before playing. An unpitched percussion instrument is a 
percussion instrument played in such a way as to produce sounds of indeterminate 
pitch or an instrument usually played in this fashion. Unpitched percussion is typically 
used to maintain a rhythm or to provide accents, and its sounds are unrelated to the 
melody and harmony of the music. It can be used directly when composing music 
without special adjustments to play the Thai tuning system.  

To sum up, I chose violin, viola, cello, double bass, Timpani, Gong, Manbo 
bell, Triangle, French horn, Trumpet, Trombone, Thai xylophone (Ranat Ek Lek), Metal 
Thai xylophone (Ranat Ek Lek), Thai tenor flute, (Klui piang or), Thai soprano oboe (Pi 
Java) for the following concerto creation. 

3. Compose a concerto 
In my works, I choose three pieces of Thai music as the basis for my creation, 

in which I use the Thai tuning system and Western symphonic instruments. It comprises 
three movements, Khaeg Sai, Sukhotai Dance, and Elephant. 

3.1 The first movement "KHAEG SAI" 
The piece I chose for the first movement was KHAEG SAI by Prince 

Paribatra, the son of King Chulalongkorn (Rama V), Prince Paribatra is also a very 
important figure in Thai history. I found this song in the music sheet that Assoc.Prof.Dr. 
Manop Wisuttipat gave me. It only has two pages, but it is very Thai music style. So, I 
chose this piece of music as the foundation of my first movement. 

The first movement of the Ranat Ek Concerto I composed consists of five 
parts. This creation is due to the peculiarity of Thai music, which has no apparent 
musical form. In the creation of this piece, I chose conventional strings and percussion 
arrangements, including the first violin part, the second violin part, the viola part, the 
cello part, the double bass part, the timpani, and a traditional Thai percussion Ranat Ek 
Lek. The tempo of this piece is based on Andante, and the time signature is 2|4. Some 
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fermata and ritardando are used where phrases transition. This allows Ranat Ek, the solo 
instrument, to perform the instrument's characteristics more freely and allows the 
audience to enjoy the music while waiting. 

In the first part of the piece, the introduction, the first violin and the second 
violin parts play a Sixteenth note rhythm at piano pianissimo (ppp)(Picture Example 1). 
The Ranat Ek Lek, a traditional Thai percussion instrument, is added to the second bar 
to play the Chord-tone (Picture Example 2). This is because Ranat Ek Lek, also a Thai 
instrument, does not need to adjust the tuning system, and Ranat Ek Lek is a metal 
instrument, which adds layers and gives the music more fullness. Then the viola part, 
the timpani part, the cello, and the double bass were added one by one to make the 
music more layered (Picture Example 3). 

 

Figure 27 Picture Example 1 

Source: Lin, 2022 

 

Figure 28 Picture Example 2 

Source: Lin, 2022 
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Figure 29 Picture Example 3 

Source: Lin, 2022 

Gradually crescendo in the performance, reach forte fortissimo in bar 26. All 
the parts are fermata here, and then the cello diminuendo uses the Pizz playing method 
and quietly ends the first part of the piece, the introduction (Picture Example 4). In the 
Western harmonic principle, we use the tonic chord, the subdominant chord. The 
dominant chord. Furthermore, we used tonicisation to add variation to the music. The 
introduction ends with the tonic chord. 

 

Figure 30 Picture Example 4 

Source: Lin, 2022 

After the introduction is the first part, I have divided. This part begins at bar 
30 and ends at bar 49. In this part, the string part uses the Pizz playing technique, close 
to the timbre of Asian instruments. In terms of the intensity of the sound, the intensity of 
the accompaniment part is lower than that of Ranat Ek. This will highlight the 
performance of the solo instrument. The string instrument accompaniment is 
appropriately given a rest between notes (Picture Example 5). 
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Figure 31 Picture Example 5 

Source: Lin, 2022 

At bar 38, the string instruments were switched to the bow to perform. As 
before, the string instrument accompaniment appropriately rests between notes. In this 
part, only string instruments were used for accompaniment, and no double bass was 
used for accompaniment in order to avoid complex vocal parts and more intensity than 
Ranat Ek. In the Western harmonic principle, we use the tonic chord, the subdominant 
chord. The dominant chord. In order to make a difference from the introduction part, 
changes are made in the harmonic connection. The first part is followed by the second 
part, which begins with bars 50 and ends with bars 64. The solo instrument Ranat Ek 
starts the a cappella performance so Ranat Ek players can play more relaxedly. The 
stringed accompaniment appears in bar 53. The double bass appears in the 
accompaniment. The double bass uses Pizz playing to add color to the music. The 
overtone of the Pizz on the double bass is the same as the first note of this measure on 
the cello. While enhancing the color of the music also makes the music light up (Picture 
Example 6). In this sentence, the cello uses the walking bass, increasing the line of the 
bass part. 
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Figure 32 Picture Example 6 

Source: Lin, 2022 

The third part begins with measure 65 and ends with measure 75. The third 
and second parts are composed with similar ideas, but they are quite different. Ranat Ek 
Lek and the solo instrument Ranat Ek are played in Canon style. Both Ranat Ek Lek and 
Ranat Ek use the Thai tuning system. Ranat Ek Lek plays an octave higher. The addition 
of Ranat Ek Lek in the performance will surprise the audience (Picture Example 7). 

 

 

Figure 33 Picture Example 7 

Source: Lin, 2022 
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In the Western harmonic principle, we use the tonic chord, the subdominant 
chord. the dominant chord. Harmonic variation is added to the piece and a half-tone 
descending is adopted in the bass (Picture Example 8). It conforms to the principle of 
proximity of harmony arrangement. 

 

Figure 34 Picture Example 8 

Source: Lin, 2022 

The coda section of this piece is 76 bars to the end. In the coda part of this 
movement, the melody that appears in the introduction is chosen. The violin, viola, and 
cello descending one by one, and the timpani play an important role in the performance 
(Picture Example 9). The timpani joined the instruments and added strength to the string 
accompaniment. Beat by beat, the musical intensity become forte fortissimo. When all 
instruments play forte fortissimo, Ranat Ek Lek joins in. The unique timbre of Ranat Ek 
Lek makes Ranat Ek Lek stand out among other instruments. Ranat Ek Lek very 
unexpectedly played Twelve Variations on the melody of "Ah vous dirai-je, Maman", K. 
265/300e.This piece is a piano composition by Wolfgang Amadeus Mozart, composed 
when he was around 25 years old. Be well known version of this piece of music is 
"Twinkle, Twinkle, Little Star," which has been changed into a children's song (Picture 
Example 10). This arrangement gives a kind of unexpected surprise, but it makes sense 
when audiences think about it. When Ranat Ek Lek joined the perform, the intensity of 
the music diminished. The string part is played very quietly. 
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Figure 35 Picture Example 9 

Source: Lin, 2022 

 

Figure 36 Picture Example 10 

Source: Lin, 2022 

After the fermata, the sixteenths of the timpani are paired with the dynamic 
mark Sforzando, indicating that the piece is coming to an end. For the last note, the 
dynamic mark of the string part is Forte, but because of the Pizz method of playing, it is 
just right in the audience's sense. In harmony, similar to the method adopted in the 
introduction, it will not be repeated here. 
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3.2 The second movement "Sukhotai Dance" 
The second piece that I've adapted is a traditional Thai piece called the 

Sukhotai Dance. I adapted it from a work by YouTuber: Fino the 
Ranad(https://www.youtube.com/channel/UCvXQOeWsgWFAq5LXQ72in8A). The tuning 
system he created was based on the Western tuning system, and the instrument was in 
F major. I did a symphonic adaptation of this piece on the Thai tuning system. This piece 
is characteristic of Nationalism in music, unlike the one-part form in the first movement, 
which is similar to binary form. It may seem like each part has a long phrase, but in fact, 
the solo develops from almost the same melody. common meter was used in the whole 
music. In the first part, Largo's tempo was used, and orchestration method was used to 
create an atmosphere of watching dance performances on shore in Thailand by boat, 
with the moon reflected on the water surface. Although the melody of the solo instrument 
in the second part is almost similar to that in the first part, Tempo becomes Adagio, full 
of cheerful atmosphere, so as not to bore the listener. I, on the second movement of 
adaptation using orchestration method, choose accompaniment instrument has the 
Timpani, Gong, Mambo bell, Triangle, violin I, II violin, Viola, Violoncello, Contrabass. 
Consider Ranat Ek's smaller playing voice and the difficulty of adjusting Western 
symphony orchestra wind instruments to the Thai tuning system. So, I still use a small 
band of strings and percussion combination for accompaniment. In this piece, the 
melody of the solo instrument is very Asian, and there is commonality due to the history 
of Asian nationalism music interacting with each other. I think it can be seen as a 
distortion of the Chinese pentatonic mode. The instrument of the original recording has 
been tuned, which can be understood as F major (Chinese pentatonic, gong F). In the 
re-creation, I will still use the Thai tuning system, so I will use no key for the key sign. It 
adopts the creation style of Chinese art songs, integrates the rich timbre of western 
music, and retains the unique charm of Thai music. 

The first verse of the second movement is the beginning to bar 37. At the 
beginning of the piece, the first violin vibrates, and the sound gradually crescendos over 
three bars (Picture Example 11). In the third bar, the gong joins in, which is my specially 
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arranged accompaniment instrument. The gong is a particularly Asian instrument. Asian 
countries have a lot of gong Musical Instruments. in my adaptation of this song, I 
recommend 3 bossed gongs in stall of Thailand (Picture Example 12). When playing this 
piece using 3 bossed gongs in stall of Thailand, the gong at the bottom will have a very 
good tone.  

 

 

Figure 37 Picture Example 11 

Source: Lin, 2023 
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Figure 38 Picture Example 12 

Source: Lin, 2023 
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In the fifth bar, the orchestra accompaniment changes from fortissimo to 
piano, and Ranat Ek plays from piano in the solo part, a loud and Whisper sound 
change that highlights the dexterity of the solo instrument (Picture Example 13).

 

Figure 39 Picture Example 13 

Source: Lin, 2023 

When the solo instrument plays a long note, the accompanying instrument 
follows the melody played by the solo instrument, a compositional technique called Fill-
in. It appears many times in this piece of music that I have adapted. 

The percussion instruments play a major role in enhancing the accent in this 
piece. Where percussion is added, the gong instrument is added to the 
accompaniment, which sounds more characteristic of Southeast Asia in the whole 
melody (Picture Example 14). 

 

 

Figure 40 Picture Example 14 

Source: Lin, 2023 
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Although the first part is quite large, the idea is to make the piece sound 
less boring. From bar 35, there appears the speed marked accel, which is short for 
Italian accelerando, which means speed up. 

And then the second part of the piece, the speed changes from Largo to 
Adagio, At the beginning of the music, mambo bell plays an important accompaniment. 
The speed becomes faster and brings people a feeling of joy, which is in sharp contrast 
to the previous solemn feeling. At first, I wanted to use wooden clapper (กรับเสภา) from 
Thailand to replace the voice of mambo bell, but after much hesitation, I decided to use 
mambo bell. The sound of mambo bell is not as high as the vibration frequency of 
wooden clapper, so it sounds more dynamic (Picture Example 15). 

 

 

Figure 41 Picture Example 15 

Source: Lin, 2023 

In bar 44, the timpani are added, and the timpani plays the note within the 
chord in this position. The change of the fifth interval is easier to play for the timpani. 
Instead of simply playing the fundamental notes, the timpani can better highlight the 
bass lines (Picture Example 16). 
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Figure 42 Picture Example 16 

Source: Lin, 2023 

It can be said that my creative ideas in the second part are basically the 
same as those in the first part, which increases the rhythm and connectivity of the music. 

 
3.3 The third movement "The Elephant" 
the third movement I adapted again from the music of YouTuber Fino the 

Ranad (https://www.youtube.com/channel/UCvXQOeWsgWFAq5LXQ72in8A), This is a 
widely sung by Thailand a children's song "Chang Chang Chang Chang", the original 
song is also adapted from an old Thai song, this old song with Myanmar style. The 
original song is a very clear style of Oriental music. Similar to China's C Gong mode, the 
selected instruments include woodwind group, brass group, percussion group and 
string group. The string part is still the standard symphony orchestra configuration, 
consisting of the first violin, second violin, viola, cello, and double bass. The brass parts, 
which cannot be tuned to the Thai tuning system, are used in this piece, but only to 
mimic animal sounds. The woodwind part will be very distinctive. I will use Thai Musical 
Instruments, such as Thai tenor flute (Klui piang or) (Picture Example 17) and Thai 
soprano oboe (Pi Java) (Picture Example 18), for woodwind part. 
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Figure 43 Picture Example 17 

Source: Lin, 2023 

 

Figure 44 Picture Example 18 

Source: Lin, 2023 

Percussion parts include timpani, snare drum, Thai Gong and Triangle. In 
this creation, I respect the original style of the music and try not to make too many 
adaptations on the original folk music mode. As the third movement of Ranat Ek 
Concerto I created, the solo music basically followed the tempo principle of each 
movement. The third movement is more cheerful, the tempo is vivace. Since the melody 
of the original song is repeated many times, in general, the musical form of this song is 
similar to that of a rondo form. At the beginning of the piece, we use the double bass to 
imitate the footsteps of the elephant, and at the beginning of the third bar, we use the 
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sound of the melodic motive as the introduction (Picture Example 19). In the timpani roll 
and the triangle, we enter into a formal melodic motive. 

 

Figure 45 Picture Example 19 

Source: Lin, 2023 

In bars 9 to 12, snare drum will be performed in a special way. Without 
changing the time signature, metatony method will be adopted to make the beat of the 
music more flexible, so as to change the calm style of the music and make the audience 
feel fresh (Picture Example 20). This kind of motivation comes up a lot in the music. 
 

 

 Figure 46  Picture Example 20 

Source: Lin, 2023 

Brass instruments, such as the French horn, trumpet, and trombone in bars 
13 to 15, are also played in a unique way. We have analyzed before that due to the 
particularity of design, brass instruments cannot be adjusted to the Thai tuning system, 
so they cannot be added to the performance in a normal way. However, this piece of 
music is an exception. 

The title of this movement is elephant, and the version of lyrics for teenagers 
is full of children's longing for the unknown. After I adapted the music, it was very 
cheerful. In my music, the brass instrument used the glissando method to play again 
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and again, imitating the cries of elephants. Here I borrowed the creative ideas of other 
composers and added the performance of brass instruments that should have been 
inappropriate. In the brass part, the pitch and timbre of the instruments are different, 
which can well simulate the cries of elephants in different situations and at different ages 
(Picture Example 21).  

 

Figure 47 Picture Example 21 

Source: Lin, 2023 

After all instruments are present and played, the solo Ranat Ek is played 
with Thai tenor flute and Thai soprano oboe in alternating measure by measure. The solo 
instrument enters the performance in a casual manner, also to reduce the seriousness of 
the piece (Picture Example 22). 
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Figure 48 Picture Example 22 

Source: Lin, 2023 

The melody of the solo instrument after it starts, it sounds very similar to the 
intro, but in the orchestration, I've made a lot of changes. The violin is in bar 47, playing 
the same melody with the solo instrument. In terms of composition, we call doubling. In 
bar 48, you switch back to the accompaniment immediately. The reason for this is that 
the solos may be rhythmically free, and also to avoid the melody being too noisy (Picture 
Example 23). 

 

Figure 49 Picture Example 23 

Source: Lin, 2023 
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In the later performance of the Thai tenor flute, trill method appeared many 
times, imitating the birdsong in the jungle, showing the diversity of the jungle (Picture 
Example 24).

 
 

Figure 50 Picture Example 24 

Source: Lin, 2023 

The triangle also plays a very important role in the music. As the 
background of the whole music, it shows the solo instrument well. In bar 90, the meter 
changes, and then in bar 91, it changes back to the original meter. I define the next 6 
bars as Cadenza, only the triangle and the solo instrument play, the triangle keeps the 
original rhythm (Picture Example 25). The musical form of this movement is the rondo 
form, so the melody repeats this theme a lot, and I won't go into it too much here.  

 

 

Figure 51 Picture Example 25 

Source: Lin, 2023 
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At the end of the piece, I used to want to have a long ending, but the 
previous piece was already long enough, and adding another long piece would be very 
cumbersome. So, I chose the motive of the theme, this is a common way to end a piece 
of Western music. In the previous music, I chose to imitate the elephant sound with a 
brass instrument but play it one after another. In the last bar of this movement, all the 
brass instruments will come together to imitate the sound of an elephant in the glissando 
method, thus ending this Ranat Ek concerto (Picture Example 26). 
 

 

Figure 52 Picture Example 26 

Source: Lin, 2023 
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After studying the tuning system of several Thai schools in Thailand, the 
researchers finally decided to use the tuning system issued by the Thai government as 
the tuning system standard for concerto composition. Three Thai pieces were chosen, 
namely Khaeg Sai, Sukhotai Dance and Elephant. The researchers retained the 
characteristics of Thai Musical Instruments and used symphony orchestra for 
accompaniment. 
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CHAPTER 5 
CONCLUSION AND DISCUSSION 

The main research direction of this paper is to make it possible for traditional 
Thai instruments and Western symphony orchestras to play with the Thai tuning system. 
A musical tone is a sound with a distinct pattern of vibration pronunciation that can 
distinguish distinct pitches and imitate them. For example, the sound of an instrument 
being played and the music on the radio are musical sounds. The overtone series of 
music is regular. Therefore, when two or more sounds are played simultaneously, 
people will subjectively distinguish whether it sounds good or not. Western music 
describes their interval as minor, major, perfect, augmented, diminished, double-
augmented, and double-diminished. Here I use Professor Chen Qixiang's calculation 
formula to show whether the two intervals are consonant more visually. According to this 
theory, two sounds that vibrate at the same frequency will sound perfect to the listener. 
However, whether it is Thai or Western music, they usually do not play the same note 
together. More often, it is playing different notes at the same time. In more specific 
cases, I have heard fugue music in traditional Thai music, similar to Western fugue 
music. So, a visual way to describe the interval is easier. There are many different 
schools of Thai tuning systems. According to the professors, each school has its tuning 
system. The players in each school will adjust the instrument's pitch themselves, rely on 
the ears to adjust the pitch, and the specific pitch will depend on the teacher. When I 
tested Srinakharinwirot's instruments, the frequencies of each note vibrated, and there 
was little difference in pitch. The instrument was not out of tune. It was deliberately tuned 
to be in tune. Using Professor Chen Qixiang's vibration frequency calculation formula, it 
is easy to find that Srinakharinwirot's instrument calculates more in tune than that 
published by the Thai government. For the applicability of the study, I still adopted the 
tuning system issued by the Thai government. 
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CONCLUSTION 
One of the most critical attempts in this study was to use the Thai tuning system 

to play traditional Thai instruments with a symphony orchestra. This study's difficulty is 
adapting the Musical Instruments in the symphony orchestra to the Thai tuning system 
without adjusting the structure of the original Musical Instruments. I interviewed one of 
the best orchestras in China, the Xiamen Philharmonic Orchestra, for which I work. The 
players in the orchestra showed me how the notes in the Thai tuning systems could be 
played without adjusting the instrument's structure. I interviewed one of the best 
orchestras in China, the Xiamen Philharmonic Orchestra, for which I work. The players in 
the orchestra showed me how the notes in the various Thai tuning systems could be 
played without adjusting the instrument's structure. One of the most challenging points 
is the wind music; changing pitch is done by pistons, pressing buttons, and pulling 
pipes. Because the design did not consider the convenience of playing different tuning 
systems, adjusting the wind instruments in a symphony orchestra to the Thai tuning 
system is only possible if the instruments are remanufactured. Therefore, when 
composing music, I use alternative methods to add traditional Thai instruments to the 
wind part of the symphony orchestra. For example, I use the Thai tenor flute (Klui piang 
or) for the flute and the Thai soprano oboe (Pi Java) for the oboe. The brass cannot be 
tuned to the Thai tuning system in my composition, so I let the brass play the musical 
effect. For example, the brass part mimics the elephant voice in the third movement. The 
percussion part is the part I focus on. Since there are thousands of instruments in the 
symphony orchestra, choosing which instruments to join the performance takes much 
work. On the principle of percussion, I prefer to use Thai instruments. Percussion 
instruments, such as marimba and celesta, which are in tune, are unsuitable for 
accompaniment. In the first movement, I chose to use another Ranat Ek instead. 
Therefore, I completed the research in the way of composition. Based on the calculated 
data, I concluded that Thai Musical Instruments and symphony orchestras could 
perform together only with the same tuning system. For the spread of Thai music in the 
world, it is very positive. It is a bold attempt to let the symphony orchestra use the Thai 
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tuning system for accompaniment. Of course, this study also has some things that could 
be improved. First of all, when testing the vibration frequency of the tuning system of 
Musical Instruments in Thailand, due to COVID-19, enough musical instrument data 
could not be collected. Second, for Western instrumentalists playing in the Thai tuning 
system, String instruments can play the same note using more than one finger position. 
Since there is no way to form a system of playing methods, unexpected situations may 
occur during performances or rehearsals. I compose music that, in theory, and 
calculation, will be performed. However, this performance may be challenging to 
achieve in reality, as it requires symphony orchestra players to be familiar with the Thai 
tuning system and much practice. Therefore, I took some consideration in the creation. 
Ranat Ek adjusted to 12 equal temperaments, and the symphony orchestra could 
achieve the performance. Symphony orchestra accompaniment only needs to replace 
the corresponding instrument. 

SUGGESTION 
I have several research directions in the follow-up research, and I will share my 

thoughts. 
1.Study the tuning system of various schools in Thailand and try to 

summarize the rules and differences. The 7-TET was created by Alexander J. Ellis and is 
based on the Western tuning system, which is very different from the folk tuning system 
but is still officially recognized. It will be widely used if we can sum up a common folk 
tuning system. 

2.Because of the unique nature of the Thai tuning system, it is very difficult 
for symphony orchestra players to play the Thai tuning system directly. After a period of 
practice, string instruments may be able to perform. This greatly increased the difficulty 
of playing. If the performing method can be summarized and string instruments can be 
played in a unified way, it will be easier for this form of music to spread around the 
world.  

3.In Thai forms of performance, whether Piphat, Khrueng sai, or Mahori, the 
instruments are mainly high-pitch instruments with few or no bass instruments. In 
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Modern Chinese orchestras, there is also a lack of bass instruments. Western 
instruments, such as the cello and the double bass, were added to overcome the lack of 
bass instruments. This is to make the music more colorful. Of course, Modern Chinese 
orchestras use traditional Chinese bass instruments, gehu, and bass gehu, instead of 
the double bass and cello. Nevertheless, it is rare. 
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1. Interview Transcripts 

1.1 Interviewee: Asst.Prof. Metee Punvaratorn 
Interviewer: Lin Zixiang 
Address:12F, Faculty of Fine Art in Srinakharinwirot University 

(M＝Asst. Prof. Metee Punvaratorn,I＝Interviewer) 
I: I am very glad to interview you. I'm going to ask you some questions, and 

I hope you can answer my questions. 
M: yes, please. 
I: Why does every school or ensemble in Thailand, like Piphat, have their 

own tuning system？ 
M: It's an interesting question, because I was raised, my teachers taught me 

to tune this way, and I developed this habit. 
I: This means that each teacher uses their own tuning system when they 

tune, and they tune by ear instead of using a tuning machine. 
M: exactly! 
I: I found out that the government has issued the tuning system to the 

musical instrument factory, but I used the software to test the school's musical 
instrument tuning system, which is quite different from the documents issued by the 
government. What is the reason for this? Is it the problem of instrument maintenance? 

M: In fact, there are two possibilities. The factory can produce Musical 
Instruments with the tuning system issued by the government, or it can manufacture 
Musical Instruments with the tuning system required by the customer. I can tell you an 
interesting story. I once adjusted the Musical Instruments in our school to the tuning 
system required by the government. The next day, Prof. Veera, master of Piphat of our 
university, found that the intonation had changed, and he adjusted the intonation back to 
his favorite. So, I don't think it was a poor preservation of the instrument. 

I: I think so too, but why is it that in the lower register, pitch is generally 
lower than the government-issued tuning system? 
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M: I think they wanted to make one octave wider, which would make the 
music more expressive. Besides, the Thai ensemble lacked a bass instrument, so it was 
pitched lower in the bass register. 

I: When I'm doing research or composing music, which data do you think I 
need to use, the government data or the school data, because the vibration frequencies 
of the two data are very different. 

M: The vibration frequency issued by the government. Because it's more 
reliable. Imagine playing with instruments from different schools or ensembles, all with 
different tuning systems. It would be very scary. 

I: I agree with you, but this tuning system issued by the government is 
actually the same as Alexander J. Elils' original 7-TEN tuning system, with 1200 cents 
divided equally. As a Thai, would you be unhappy about that? 

M: For example, it's the Equal temperament. It's not the best tuning system, 
but it's the most versatile one. 

I: In the case of the Thai instrument, Ranat Ek, is there only intervals and no 

harmonies? Whether a common interval is the fourth or the fifth or the octave？ 
M: In fact, the Thai Ensemble doesn't harmonize in any of the pieces that I 

know. The interval all can be perform, the more common interval is the fourth or the fifth 
or the octave. Ranat Ek also doesn't use two sticks in traditional playing. 

I: If I wanted to compose a piece with Thai melody, Thai instruments, 
symphony accompaniment, and Thai tuning system, what composition advice would you 

give me？ 
M: It's your work. It's up to you. But if you can, you can use some Thai 

percussion instruments. 
I: Thank you, Asst. Prof. Metee Punvaratorn, I will accept your suggestion. It 

is a great honor that you can accept my interview today. I will continue to finish my 
thesis. Hope you have a nice day. 

M: You too. 
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1.2 Interviewee: Asst.Prof. Chanik Wangpanich 
Interviewer: Lin Zixiang 
Address: Online interview 

(C＝Asst. Prof. Chanik WangpanichI＝Interviewer) 
I: Asst.Prof. Chanik Wangpanich, I'm sorry to come to interview you so late. 

As my assistant supervisor, I would like to ask you what you think about my thesis? 
C: I think it's very interesting, the conventional research is to take a Thai 

instrument and adjust it to a Western tuning system, or just play it regardless of the 
tuning system, but I think you're going to have trouble tuning a Western tuning system. 

I:  Yes, if I need to take an entire Western symphony orchestra and turn it 
into a Thai tuning system, I don't think it's realistic and it doesn't make sense. So, I'm 
going to use some tricks to get these two tuning systems to communicate to each other. 
It's not so much a technique as a musical representation of the picture. For example, I 
will write a concerto, and the beginning of a concerto is usually played by a symphony 
orchestra. Then the solo instrument comes in. This is when conflicts occur on the tuning 
system. Then solo instruments begin to play, accompanied by strings and percussion 
by adjusting the hand position to adjust the tuning system (becoming the Thai tuning 
system). Then wind music is added, repeated tuning system conflicts, and finally the 
string and Thai instruments complete the final ending. This is my idea of composition. 

C: It's a very good idea. I think you don't want to tune wind instruments and 
brass instruments, not only to enhance the conflict in communication, but also because 
wind instruments and brass instruments are very difficult to tune. 

I: Yes, as a horn player myself, I understand tuning a wind instruments and 
brass instruments is equivalent to recreating it. Percussion instruments I'm also going to 
use some Thai percussion instruments. 

C: I think it works, so who do you think is going to play this piece for you. 
I: This is a kind of musical exploration for me. I create music by 

understanding the tuning system of Thailand, which is not necessary to play, after all, it 
is very difficult for the performers. I think it is a kind of protection for the traditional music 
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of Thailand. Protecting traditional music culture in the process of development. What I'm 
confused about now is which tuning method should I use, the tuning system issued by 
the government or the tuning system of a certain school? 

C: As Prof.Metee pointed out, musical instrument factories in Thailand are 
all made according to the tuning regulations issued by the government, but there are 
also customers who require a specific tuning system, such as a Western tuning system. 
This is a whole new direction of research that I don't think anyone has tried before, and 
I'm looking forward to seeing what you do. 

I: Thank you, Professor. I have a clearer understanding of the research 
scope. I will finish my work as soon as possible. Thank you so much for accepting my 
interview request. 
 

1.3 Interviewee: violinist Qiu Ke of Xiamen Philharmonic Orchestra 
Interviewer: Lin Zixiang 
Address: Xiamen Philharmonic Orchestra 

(Q＝Qiu Ke，I＝Interviewer) 
I:  I am very glad to interview you. I am researching and creating the Thai 

tuning system. Do you know anything about Thai music? 
Q:  I've only heard melodies from Thai movies and TV dramas, but I don't 

know much about it. 
I:  I'm going to play you the tuning system issued by the Thai government. 

Do you think you can do that on a violin? 
Q: I think it is OK to use the Thai tuning system on the violin and make some 

changes in the hand position. A professional violin player or even an amateur can play it 
after practice. 

I: Do you think it is possible to develop an educational approach for people 
to use the violin to play the Thai tuning system? 

Q: I don't agree with this. The violin is designed to have tuning principle in it. 
The pitch of each string is G3, D4, A4 and E5, which is a pure fifth to next string. For 
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example, when a violin plays with a certain Thai instrument, it is ok to let the violin adjust 
its Hand position and simply play. Players need to be familiar with Thai tuning system 
and have a certain playing basis. Violins are not designed for the Thai tuning system, 
there is no way to play two notes using Thai tuning, it's illogical. 

I: I agree with you that players need to get used to the tuning system of Thai 
instruments rather than another education. 

Q: For example, in the high C of the Thai tuning system, I can use E5 string 
to play, or A4 string to play. Therefore, the best way to make the violin play the music of 
the Thai tuning system is that the player can be familiar with the Thai tuning system and 
have a good knowledge of western music. 
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2 The score of Ranat Ek concerto  
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