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INTISARI

Musik merupakan media ekspresi yang memiliki kemampuan luar biasa
dalam menyampaikan emosi dan memengaruhi suasana hati pendengarnya. Namun,
klasifikasi mood musik secara otomatis menghadapi tantangan yang signifikan
karena sifat audio yang kompleks, multidimensional, dan subjektif. Sistem
klasifikasi manual yang mengandalkan penilaian manusia dinilai tidak efisien dan
tidak skalabel untuk mengelola koleksi musik dalam jumlah besar, seperti pada
platform streaming modern. Ketidakmampuan sistem otomatis untuk mengenali
nuansa emosional dalam musik berdampak pada pengalaman pengguna yang
kurang personal, rekomendasi lagu yang tidak akurat, serta keterbatasan dalam
pengembangan aplikasi berbasis konteks emosional seperti terapi musik, kurasi
playlist adaptif, dan sistem rekomendasi cerdas.

Penelitian ini mengembangkan sistem klasifikasi mood musik berbasis
sinyal suara menggunakan algoritma Convolutional Neural Network (CNN) untuk
lima kelas mood, yaitu aggressive, dramatic, romantic, sad, dan happy. Dataset
yang digunakan adalah "Music Classification" dari Kaggle, terdiri dari 10.133
sampel audio berformat WAV dengan durasi 10 detik dan sampling rate 22.050 Hz.
Fitur audio diekstraksi melalui empat channel, yakni MFCC, Delta MFCC, Delta-
Delta MFCC, dan Mel-Spectrogram, yang kemudian digabungkan menjadi tensor
berukuran (40 x 130 x 4) sebagai input model. Arsitektur CNN yang dirancang
terdiri dari empat blok konvolusi, Batch Normalization, GlobalAveragePooling2D,
serta dua lapisan fully connected yang dilengkapi regularisasi dropout dan L2. Guna
menangani ketidakseimbangan kelas dalam dataset, diterapkan balanced class
weight selama proses pelatihan model.

Model terbaik yang dihasilkan mencapai akurasi sebesar 79,93% dan
precision 80,88% pada data uji, menunjukkan kemampuan generalisasi yang baik
terhadap data yang belum pernah dilihat sebelumnya. Penerapan balanced class
weight terbukti berkontribusi signifikan dalam meningkatkan performa model
secara keseluruhan. Sistem kemudian di-deploy menggunakan framework Flask
sebagai REST API dengan antarmuka web interaktif, sehingga memungkinkan
prediksi mood musik secara langsung dan mudah diakses. Hasil penelitian ini dapat
dimanfaatkan oleh pengembang aplikasi musik, platform streaming, peneliti di
bidang Music Information Retrieval (MIR), serta praktisi terapi musik berbasis
teknologi. Untuk penelitian lebih lanjut, disarankan eksplorasi arsitektur yang lebih
dalam seperti ResNet atau penggunaan model transformer berbasis audio seperti
AST (Audio Spectrogram Transformer), perluasan kelas mood, serta pemanfaatan
teknik augmentasi data audio guna meningkatkan akurasi dan ketahanan model
pada kondisi audio dunia nyata yang lebih beragam.

Kata kunci: Klasifikasi Mood Musik, MFCC, Mel-Spectrogram, Convolutional
Neural Network, Class Weight
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ABSTRACT

Music is an expressive medium with a remarkable ability to convey emotions and
influence the mood of its listeners. However, automatic music mood classification
faces significant challenges due to the complex, multidimensional, and subjective
nature of audio signals. Manual classification systems that rely on human judgment
are considered inefficient and unscalable for managing large music collections,
such as those found on modern streaming platforms. The inability of automated
systems to recognize emotional nuances in music negatively impacts user
experience, resulting in inaccurate song recommendations and limitations in the
development of emotion-aware applications such as music therapy, adaptive
playlist curation, and intelligent recommendation systems.

This study develops a music mood classification system based on audio
signals using a Convolutional Neural Network (CNN) algorithm for five mood
classes: aggressive, dramatic, romantic, sad, and happy. The dataset used is the
"Music Classification" dataset from Kaggle, consisting of 10,133 WAV audio
samples with a duration of 10 seconds and a sampling rate of 22,050 Hz. Audio
features were extracted through four channels — MFCC, Delta MFCC, Delta-Delta
MECC, and Mel-Spectrogram — which were then combined into a tensor of size
(40 x 130 x 4) as model input. The CNN architecture was designed with four
convolutional blocks, Batch Normalization, GlobalAveragePooling2D, and two
fully connected layers equipped with dropout and L2 regularization. To address
class imbalance within the dataset, balanced class weights were applied during the
model training process.

The best-performing model achieved an accuracy of 79.93% and a precision
of 80.88% on the test data, demonstrating strong generalization capability toward
previously unseen data. The application of balanced class weights proved to
contribute significantly to the overall improvement of model performance. The
system was subsequently deployed using the Flask framework as a REST API with
an interactive web interface, enabling real-time music mood prediction that is
straightforward and accessible. The findings of this study can be utilized by music
application developers, streaming platforms, researchers in the field of Music
Information Retrieval (MIR), and practitioners of technology-based music therapy.
For future research, it is recommended to explore deeper architectures such as
ResNet or audio-based transformer models like the Audio Spectrogram
Transformer (AST), expand the number of mood classes, and leverage audio data
augmentation techniques to further improve model accuracy and robustness across
more diverse real-world audio conditions.

Keywords : Music Mood Classification, MFCC, Mel-Spectrogram, Convolutional
Neural Network, Class Weight
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