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JAVANESE MUSIC GAMELAN IDENTIFICATION
BASED ON IMAGE PROCESSING TO DIGITIZE AND TO EXPLORE

THE LOCAL WISDOM
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Why Gamelan?

Gamelan Music is a Javanese Local Wisdom
Unique chord composition and beat
Energy, sacre, and majestic

Approved by UNESCO as one of world cultural
heritage

It'IS'a rare to do a research on this topic based on
Image processing rather than signal processing




Gamelan Notation

(+)
5 6 7
Pelog approximated in Western notation '] o) Play (help info)

{7 Y h‘
vy 1
.

(+)
3 5 6 1

Slendro approximated in Western notation.I'! i Play (help-info)




Background

* Classification and ldentification become an
interesting challenge due to a big data field,
especially Musical Information Retrieval

= Listening to each audio file cost time and effort

* Comparing audio signal requires large computing
resource




Image Processing

This research will utilize the audio files
Pecoming spectrograms image, as a

representation of the frequency, time,
and amplitude of an audio signal.




Sugeng W. H — Lancaran Kebogiro
(Gamelan)

Spectogram

The Beatles — Blackbird
(Non-Gamelan)




Image Processing

The research will mostly talk about the Image
Processing rather than Signal Processing

The features were extracted from Image Processing
called textural features

Jextural feature = hard and soft of a surface
The graylevel will be treated as a surface




Spectrogram Generation

“Music Genre Recognition Using Spectograms”
Yandre M. G. Costa, Luiz S. Oliveira, Alessandro L. Koericb, Fabien Gouyon (2011)




Mp3 Files

GLCM/LBP
Features Extraction

Audio Splitting

Flow Process
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Spectogram Image

Grayscale
of Audio File

=) Features Vector == Gamelan Identification

(“True” or “False”)




Research Goal

To identify the Music Gamelan audio files with
high accuracy using Gray Level Coocurrences
Matrix (GLCM)




Dataset MP3 File Unknown Class
(Gamelan & Non- MP3 File

Gameinn)

Splitting into 10
seconds pieces of file

Converting to a
Spectogram image

Feature Extraction
with GCLM and LBP

Converting to a

Groylevel image

LEARNING FLOW

Dato Learning Unknown Class

Feature Vector Feature Vector

kNN Interfoce App

Classifier

Output Class
(Gamelan or
Non-Gamelaon)




Research Flow (1)

:mp3 audio files will be splitted into pieces of 10
seconds (using BASS audio library)

* [hese pieces will be generated into RGB image

called spectrograms
* This RGB spectograms will be converted into a
grayscale image then

* Grayscale images will be processed into a matrix
using GLCM method




Research Flow (2)

* Using the same sequence of steps, the unknown
class data (data testing) will be processed into a
GLCM Matrix (See: Research Flow Image slide 9)

* Calculating the distance between the dataset versus
the data testing using kNN algorithm




Dataset

The dataset will be built from 13 songs from two
different class: Gamelan and non-Gamelan

Non-Gamelan will covering samples from Jazz, Classical,
Country, Pop, and Dangdut (Melayu Musical)

Each of audio file will be splitted into a 10-seconds
splitted audio files

The splitting process will generate 365 of splitted audio
file




Gamelan_1
Gamelan_2
Gamelan_3
Gamelan_4
Gamelan_5
Thinking Out Loud

Air on G String

Ode To Joy

The Girl From Yesterday
Muara Kasih Bunda
Terlena

Musette For A Magpie
Have You Met Miss Jones

128kbps
128kbps
128kbps
128kbps
128kbps
128kbps
128kbps
128kbps
128kbps
128kbps
128kbps
128kbps
128kbps

Gamelan
Gamelan
Gamelan
Gamelan
Gamelan
Non-Gamelan
Non-Gamelan
Non-Gamelan
Non-Gamelan
Non-Gamelan
Non-Gamelan
Non-Gamelan
Non-Gamelan




TEST LEARNER =1 —PURE GLCM

* 13 songs splitted into 365 pieces

* Each piece will generated GLCM matrix which has a very
long index array: 256 * 256 = 65.536 index

* The filetext that contain the dataset vector has 48Mb in size!
* Tested using Orange Data Mining with domain purging

* Purged domain reduce the index from 65.536 to 603 only by
remove the column (pair of x,y) that has 0 value




GLCM_Matrix Data Table

Purge Domain

=

Data Table (2)

k Nearest
Neighbours

Datg

A\

Maive Bayes

A

Logistic Regression




TEST LEARNER -1
PURE GLCM MATRIX

0.8718

0.8222

0.7277

0.8173

0.8315

0.6950

0.9341

0.8132

0.7367




TEST LEARNER -2
GLCM WITH 13 HARALICK FEATURES

* By saving the 13 Haralick Features, the vector will only save
4745 dataset vector while the full GLCM matrix had
23.920.640 dataset vector and the GLCM purged domain
had 220.095 dataset vector

Contrast. Entropy.

orrelation. Difference Variance.
ium of Squares: Variance. Difference Entropy.
Inverse Difference Moment. First Information Measure.
Sum Average. Second Information Measure.
Sum Variance.




TEST LEARNER =2
GLCM WITH 13 HARALICK FEATURES

0.9038" 095307 0.9057" 0.8889"

0.8079° 0.9013%" 0.7917° 0.8636"

0.8366° 0.7640"7  0.6856°

0.7343"

0.9231"
0.7308"

0.8626"




13 HARALICK FEATURES CONCLUSION

* kNN still was the best clasiffier compare to two other
methods: Logistic Regression and Naive Bayes

* kNN score for Accuracy, AUC, F1, and Precision improve

* The filetext that saving the features become more efficient
in size

* Smaller dataset vector filesize = better computing
performance




ldentification Test

The testing will be implement to totally different files
from dataset files: NO FOLDED DATA!

The system will identify the unidentified genre of an
audio file

Song to be tested: Gamelan_testing 1.mp3 (Gamelan),
The Beatles — Blackbird (Non-Gamelan Pop), Aerosmith
= Don’t Want Miss a Thing (Non-Gamelan Rock)

Those 5 songs will be generated into fair numbers of
splitted files: 39 Gamelan and 39 Non-Gamelan




FINAL RESULT

27

(True Positive)

12

(False Positive)

12

(False Negative)

27

(True Negative)




it

Conclusion and Discussion

This research offer a framework on how to recognize the gamelan music
with precision and recall value equal to 69% using Image Processing method
Future Research
* Next level of the Gamelan subset identification: Gamelan Jawa,
Gamelan Bali, and Gamelan Sunda
Use other possibilities classifier to search a new best result as a
comparison to current kNN result
* Use another Textural Features (LBP, etc)

Opéndiscussion to 13 Textural Features with another field of study/
research domain? A beginning step that lead to the another local wisdom

exploration and automation.
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Show the application process in capture

Gamelan Music Features Extraction

1. Audio Splitting




Gamelan Music Fea
Audio Splitting | Dataset Extract | Testing
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g Master & Multir ,

File name:

Beethoven - Ode To Joy.mp3

Eagles - The Girl From Yesterday.mp3

Erie Suzan - Muara Kasih Bunda.mp3
Gamelan_1.mp3

Gamelan_2.mp3

Gamelan_3.mp3

Gamelan_4.mp3

Gamelan_3.mp3
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Martin Taylor - Musette For A Magpie.mp3
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Browse For Folder

Gamelan Music Features Extraction

Audio Splitting | Dataset Extract | Testing Playlist Mobil
Prel

File :
Shipley

DA2.Study'stts\Tesis Browse

e

Spek Conversion

Stan

targef spiitted folder

Folder to Save

Testing - Splitted
Browse A _
xls Hasil Testing

Make New Folder




Dataset Extract

Folder tg
CA\Uszer

S

st

Hy'\stt

Splitting done

\Desktop!
\Desktop

sktop'

Gamelan Music Features Extract

target splitte
target splitte

target splitte

\target splitte

\target splitte
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