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A B S T R A K 

Pengetahuan untuk membangun orkes Bali diturunkan dari generasi ke generasi 
dalam klan, orkestra di seluruh pembuat dan di seluruh wilayah di Bali 
menunjukkan perbedaan nada yang halus namun khas, yang dapat diubah ketika 
pengetahuan diturunkan secara manual. Penelitian yang bertujuan untuk 
mendigitalkan perbedaan perbedaan kreasi Orkestra Bali lintas marga pengrajin di 
Bali ini dilakukan sebagai upaya untuk melestarikan perbedaan unik yang 
dihasilkan oleh masing-masing marga melalui pengembangan prototipe sistem dan 
database untuk menyimpan nada dalam orkestra. set. Langkah-langkah 
perancangan untuk mencapai tujuan tersebut terdiri dari (1) menganalisis 
kebutuhan pelestarian Orkes Bali dan memetakan permasalahan yang dihadapi oleh 
perajin tradisional dalam mempertahankan nada baku; (2) merancang sistem 
pencatatan nada baku antar pengrajin di Bali, yaitu pengambilan sampel dua 
kelompok pengrajin terbanyak dari dua kabupaten yang diakui memiliki nada 
paling khas di Bali, yaitu Bali Selatan dan Bali Utara; (3) mengembangkan prototipe; 
dan (4) mengembangkan database Orkes Bali. Ketika database sudah siap, itu akan 
memberikan referensi bagi para pengrajin untuk membakukan set mereka sesuai 
dengan tradisi yang dimaksud sambil membuka kemungkinan luas penggunaan 
mulai dari evaluasi hingga penciptaan komposisi musik kolaboratif di seluruh 
media, sementara pada saat yang sama melestarikan standar. nada dalam 
penyimpanan digital. 
 

 A B S T R A C T 

As the knowledge to build Balinese orchestra are passed down from generation to another within the clan, the 
orchestras across makers and across areas in Bali show subtle but distinctive differences in their tones, which may be 
altered when the knowledge is passed down manually. Research aimed at digitalizing these distinct differences in the 
creations of the Balinese Orchestra across craftsmen clans in Bali is conducted as an effort for preserving the unique 
differences produced by the respective clans through the development of a system prototype and database for storing 
the tones in the orchestra sets. The steps design to attain these purposes comprised of (1) analyzing the needs of 
preserving the Balinese Orchestra and mapping the problems faced by traditional craftsmen in maintaining standard 
tones; (2) designing a system to record the standard tones among craftsmen in Bali, i.e. sampling two most two groups 
of craftsmen from two regencies recognized as having the most distinctive tones in Bali, namely South of Bali and North 
of Bali; (3) developing the prototype; and (4) developing the database of Balinese Orchestra. When the database is 
ready, it will provide a reference for craftsmen to standardize their sets according to the intended tradition while 
opening a wide possibility of uses ranging from evaluation to the creation of collaborative musical compositions across 
media, while at the same time preserving the standardized tone in digitalized storage. 

 

 
1. INTRODUCTION 

 Gamelan has many kinds, such as Javanese gamelan and Balinese gamelan which are very different 
in character and sound of music (Gunawan et al., 2022; Widara & Muryana, 2022). Each gamelan also has 
various types of musical instruments, such as gongs, kempul, balungan, kenong, kendang, bonang (Gayatri 
et al., 2021; Permadi, 2021). During this time there are also differences in gamelan sound notation caused 
by several factors, including: (1) there is a difference in the way it is made, (2) testing the quality of gamelan 
sound notation using the ear of the maker himself. The factors above indicate the absence of standard 
standards in each note (Suprapto et al., 2019). Gamelan is made to have no standards in resonance, sound 
color, amplitude or frequency because gamelan is made manually by hand (Malau & Suyanto, 2020; Sa’adah 
et al., 2019). Gamelan makers set the tone of the instrument with their own feelings based on experience. 
So that the basic frequency of the gamelan becomes nonstandard (Ardana, 2021; Janurangga & Putra, 2022). 
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Gong Kebyar is one of the Balinese Gamelan which includes Gamelan Anyar (Yoga, 2022). In Bali, 
there are two main forms of equipment and styles of gamelan gong kebyar, namely gamelan gong kebyar 
North Bali and gambelan gong kebyar South Bali (Santi et al., 2022; Sukadana et al., 2021). The two gamelan 
gong kebyar difference lies in the stature of the gangsa, where North Bali is in the form of a “penjain” blade 
and is pressed (Ardana, 2021; Gayatri et al., 2021), while South Bali uses the shape of the “kalorusuk” blade 
and is hung. In addition, North Bali Gambelan sounds louder than the sound of South Bali gambelan, 
although in the same line (Ardana, 2021; Suprapto et al., 2019). If you see the current conditions, gamelan 
is designed manually by the makers with their own feelings based on experience. The human sense of 
hearing can distinguish highs and lows of notes but cannot know for certain what kind of tone is heard by 
it. This is very important for a musician to know whether his musical instrument has produced the right 
notes.  

However, today the alignment of gamelan is usually done by experts, that is only by using their 
intuition. Each gamelan produced has a difference in each tuner. Based on the problems mentioned above, 
the development of a database and prototype system to standardize gamelan (especially Gong Kebyar) is a 
very critical thing to do. Therefore, the problem raised in the first year (2019) of this research is "How is 
the Database Design and Development System and Prototype in the framework of Standardizing Balinese 
Gamelan?". The purpose of this research is to preserve one of the Balinese cultural heritages. The tone 
possessed in a set of Balinese gamelan will not change from time to time, although the creators keep 
changing.. 

 

2. METHOD 

 This research basically aims to design, develop, and evaluate software used to standardize Balinese 
gamelan. This system is expected to be one of the tools that can maintain Balinese gamelan as a cultural 
heritage. If this standardization process is not carried out, it is feared that there will be a shift in the tone of 
the Balinese gamelan from time to time. This is because, at present the creator or craftsman of gamelan in 
Bali only relies on his feelings or intuitions in creating gamelan products. To produce products and 
technology transfer in accordance with the objectives of this research proposal, this research is planned to 
consist of three phases, namely: (1) Planning and Development of Database and Prototype System for 
Balinese Gamelan Standardization, will be carried out in the first year (2019); (2) Implementation Phase, 
Institutionalization to establish the Balinese Gamelan Standardization Agency, and Policy Formulation to 
support the operational products produced, will be carried out in year II (2020); and (3) Product Evaluation 
and Improvement Phase will be carried out in year III (2021). 

 

 

Figure 1. Stage of Research. 
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3. RESULT AND DISCUSSION 

Result 
Data Acquisition 

The data uses a dataset from personal records consisting of 12 instruments of gamelan kebyar gong 
consisting of: (1) ugal pengumbang, (2) ugal pengisep, (3) gangsa pengumbang, (4) gangsa pengisep, (5) 
kantil pengumbang, (6) kantil pengisep, (7) penyacah pengumbang, (8) penyacah pengisep, (9) jublag 
pengumbang, (10) jublag pengisep, (11) jegog pengumbang, and (12) jegog pengisep. Recording is done with 
the OLYMPUS DIGITAL VOICE RECORDER VN-8600PC recorder with the recording location in a music 
studio to avoid outside noise. 
 
Pre-processing Music Files 

Pre-processing the music file, begins with a recording file that is edited using the Adobe Audition 
application that changes the appearance of the file into an audio spectrum, then takes a piece of music clip 
that is done manually by listening to a music file repeatedly then taking part of the song contained from 
“dong” up to “ding” or 10 tones. Furthermore, with the help of the Adobe Audition application to select each 
of these tones. Parts of each note are taken manually by utilizing the selection tools found in the Adobe 
Audition application, and the duration of clips for each note in the gamelan is determined on average from 
6-10 seconds. The results of the music file clips are saved in .wav format with mono audio channel. 

 

 

Figure 2. Preprocessing stages of music files 
 

This mono audio channel format is used as input to the FFT process, because the FFT process in the 
system can only process one signal channel in mono format. Besides this mono format is a decrease in the 
number of channels / audio channels from the stereo format which has 2 channels, namely right and left, to 
take the average audio signal into one / mono channel. The dataset of each of the gong kebyar gamelan 
instruments is different in number depending on the number of blades or tones found in each gamelan 
instrument. Next is displayed the amount of data in each gamelan instrument gong kebyar. 
 
Table 1. Scales Number of Blades of Each Gamelan Gong Kebyar 

No Instrument Name Number of Strip Tone File Name 

1 Ugal Pengumbang 10 dong UU_01 

deng UU_02 

dung UU_03 

dang UU_04 

ding UU_05 

dong 
(tinggi) 

UU_06 

deng 
(tinggi) 

UU_07 

dung 
(tinggi) 

UU_08 

dang 
(tinggi) 

UU_09 

ding 
(tinggi) 

UU_10 

 

2 Ugal Pengisep 10 dong UI_01 

deng UI_02 

dung UI_03 

dang UI_04 

The music file audio spectrum 

 

The first musical note 
 

Converted music file 
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No Instrument Name Number of Strip Tone File Name 

ding UI_05 

dong 
(tinggi) 

UI_06 

deng 
(tinggi) 

UI_07 

dung 
(tinggi) 

UI_08 

dang 
(tinggi) 

UI_09 

ding 
(tinggi) 

UI_10 

 

3 Gangsa Pengumbang 10 dong GU_01 

deng GU_02 

dung GU_03 

dang GU_04 

ding GU_05 

dong 
(tinggi) 

GU_06 

deng 
(tinggi) 

GU_07 

dung 
(tinggi) 

GU_08 

dang 
(tinggi) 

GU_09 

ding 
(tinggi) 

GU_10 

 
4 Gangsa Pengisep 10 dong GI_01 

deng GI_02 

dung GI_03 

dang GI_04 

ding GI_05 

dong 
(tinggi) 

GI_06 

deng 
(tinggi) 

GI_07 

dung 
(tinggi) 

GI_08 

dang 
(tinggi) 

GI_09 

ding 
(tinggi) 

GI_10 

 
5 Kantil Pengumbang 10 dong KU_01 

  deng KU_02 
  dung KU_03 
  dang KU_04 
  ding KU_05 
  dong 

(tinggi) 
KU_06 

  deng 
(tinggi) 

KU_07 

  dung 
(tinggi) 

KU_08 

  dang 
(tinggi) 

KU_09 
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No Instrument Name Number of Strip Tone File Name 
  ding 

(tinggi) 
KU_10 

 
6 Kantil Pengisep 10 dong KI_01 
   deng KI_02 
   dung KI_03 
   dang KI_04 
   ding KI_05 
   dong 

(tinggi) 
KI_06 

   deng 
(tinggi) 

KI_07 

   dung 
(tinggi) 

KI_08 

   dang 
(tinggi) 

KI_09 

   ding 
(tinggi) 

KI_10 

 
7 Penyacah Pengumbang 7 dung PU_01 
   dang PU_02 
   ding PU_03 
   dong PU_04 
   deng PU_05 
   dung 

(tinggi) 
PU_06 

   dang 
(tinggi) 

PU_07 

 
8 Kantil Pengisep 7 dung PI_01 
   dang PI_02 
   ding PI_03 
   dong PI_04 
   deng PI_05 
   dung 

(tinggi) 
PI_06 

   dang 
(tinggi) 

PI_07 

 
9 Jublag Pengumbang 5 ding JUU_01 
   dong JUU_02 
   deng JUU_03 
   dung JUU_04 
   dang JUU_05 

 
10 Jublag Pengisep 5 ding JUI_01 
   dong JUI_02 
   deng JUI_03 
   dung JUI_04 
   dang JUI_05 

 
11 Jegog Pengumbang 5 ding JEU_01 
   dong JEU_02 
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No Instrument Name Number of Strip Tone File Name 
   deng JEU_03 
   dung JEU_04 
   dang JEU_05 

 
12 Jegog Pengisep 5 ding JUI_01 
   dong JUI_02 
   deng JUI_03 
   dung JUI_04 
   dang JUI_05 
 
Testing Result 

The testing results for the standardization of Balinese gamelan use Adobe Audition application to 
determine the overall frequency (Hz) and also the musical notes of each bar in the Balinese gamelan device. 
From the comparative results of some Balinese gamelan instruments, the following is the result of Balinese 
gamelan standardization. The next stage that will be carried out is a focus group discussion (FGD) by 
inviting several experts / practitioners to clarify the sounds produced from each of the Balinese gamelan 
instruments. 
 
Table 2. Testing Result For The Standardization of Balinese Gamelan Using Adobe Audition 

 
No 

Instrument 
Name 

Number 
of Strip 

 
Tone 

 
File Name 

Trial With Adobe Audition 

Overall 
Frequency (Hz) 

Musical Note 

 
1 

Ugal 
Pengumbang 

 
10 

 
dong 

 
UU_01 

 
194.35 

 
G3-14cents 

   deng UU_02 54.47 A1-16cents 

   dung UU_03 152.79 D#3-31cents 

   dang UU_04 192.59 G3-30cents 

   ding UU_05 64.97 C2-11cents 

   dong 
(tinggi) 

UU_06 146.16 D3-7cents 

   deng 
(tinggi) 

UU_07 51.92 G#1+0cents 

   dung 
(tinggi) 

UU_08 54.18 A1-26cents 

   dang 
(tinggi) 

UU_09 136.37 C#3-27cents 

   ding 
(tinggi) 

UU_10 67.31 C2+49cents 

 

2 Ugal Pengisep 10 dong UI_01 60.93 B1-22cents 

   deng UI_02 63.89 C2-40cents 

   dung UI_03 58.67 A#1+11cents 

   dang UI_04 55.09 A1+2cents 

   ding UI_05 157.27 D#3+18cents 

   dong 
(tinggi) 

UI_06 107.59 A2-38cents 

   deng 
(tinggi) 

UI_07 187.89 F#3+26cents 

   dung 
(tinggi) 

UI_08 55.25 A1+7cents 

   dang 
(tinggi) 

UI_09 149.01 D3+25cents 



Jurnal Sains dan Teknologi, Vol. 11, No. 2, 2022, pp. 229-237                235

  

Gede Rasben Dantes / Gamelan Data Repository: The Implementation of Information and Communication Technology Preserving the 
Balinese Traditional Musical Orchestra 

 
No 

Instrument 
Name 

Number 
of Strip 

 
Tone 

 
File Name 

Trial With Adobe Audition 

Overall 
Frequency (Hz) 

Musical Note 

   ding 
(tinggi) 

UI_10 104.71 G#2+14cents 

 

 
3 

Gangsa 
Pengumbang 

 
10 

 
dong 

 
GU_01 

 
148.66 

 
D3+21cents 

   deng GU_02 54.82 A1-5cents 

   dung GU_03 52.24 G#1+10cents 

   dang GU_04 110.5 A2+7cents 

   ding GU_05 137.99 C#3-7cents 

   dong 
(tinggi) 

GU_06 149.95 D3-34cents 

   deng 
(tinggi) 

GU_07 104.13 G#2+5cents 

   dung 
(tinggi) 

GU_08 59.28 A#1+29cents 

   dang 
(tinggi) 

GU_09 138.68 C#3+1cents 

   ding 
(tinggi) 

GU_10 66.05 C2+17cents 

 

 
Discussion 

The first stage carried out in this study was to record the type of Balinese gamelan (Gong Kebyar) 
in accordance with its characteristics. This recorded data will be used in a Focus Group Discussion (FGD) 
involving practitioners, craftsmen, academics, local governments, and other related parties to determine 
the tone reference that will be used in the gamelan standardization\process. in the analysis of the next stage. 
One method used to determine the frequency of a signal is to use the Fourier Transformation Method (FFT) 
(Rakisheva & Mukanova, 2021; Setiawan, 2022). Fourier transforms aims to convert time-time sound 
signals into the frequency domain (Apoorva, 2021; Zhang & Ma, 2022). The result of a Fourier 
transformation is the frequency spectrum. This frequency spectrum states the composition of the frequency 
structure of a signal which will then become a frequency table (Dona et al., 2022; Kusuma, 2021). Making a 
frequency table using the FFT process for all possible tones. The basic frequency table is used as a reference 
in the analysis process. 

By knowing the frequency of a note, you can tell which tone it came from. Adaptive filter Least Mean 
Square (LMS) is a digital filter that is able to adjust the filter parameters to the given signal using the least 
mean square adaptive algorithm (Eweda et al., 2021; Xu et al., 2021). So that this filter can be used to detect 
the frequency of various gamelan device signals. The adaptive digital filter system & MSE consists of several 
stages (Maghrabi et al., 2022; Riabukha et al., 2022). The first stage generates a reference signal. Then the 
filtering process is carried out between the blind signal and the reference signal. Blind signal is an input 
signal in the form of a gamelan device's sound signal used. From the filter results, we can calculate the MSE 
signal value. Mean Square Error (MSE) is one method of calculating the error value or error of a system 
(Aisah et al., 2022; Sa’adah et al., 2019). The process of adaptive digital filter system & MSE can be seen in 
Figure 3. Database that will be used as a reference in standardizing Balinese gamelan. Simultaneously a 
prototype system will be developed which will be used for the standardization process, which is a digital 
tone matching process between new gamelan produced by artisans and the Balinese gamelan 
standardization database. Furthermore, the MSE value of the signal is analyzed and compared to the 
frequency table, an approximate tone and device will be generated. 

The availability of technology, both hardware and software in this study shows the harmony 
between technology and research activities that will be carried out. Therefore, to be able to carry out this 
research properly, the research team worked closely with the Bali Provincial Culture Office and 
practitioners who are Balinese gamelan craftsmen. The seriousness of the local government regarding the 
standardization of Balinese gamelan shows the importance and usefulness of the products to be produced 

 



Jurnal Sains dan Teknologi, Vol. 11, No. 2, 2022, pp. 229-237 236 
 

JST. P-ISSN: 2303-3142 E-ISSN: 2548-8570 

4. CONCLUSION 

 The analysis shows that there was a difference between the recorded Balinese gamelan tone with 
the standard gamelan tone stored in the repository. The tones being compared were specified for gamelan 
in southern Bali. It is worth mentioning that the difference may be affected by noise or preprocessing audio. 
Hence, an additional dataset is necessary for a better data repository. Besides, sound recording should be 
conducted in a soundproof room as well as improving the audio quality by conducting preprocessing audio. 
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