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IMPLEMENTASI ARSITEKTUR CAPSNET DAN LSTM UNTUK
KLASIFIKASI AUDIO DEEPFAKE BAHASA INDONESIA

Abstrak

Audio deepfake berbahasa Indonesia menjadi ancaman keamanan siber yang dapat
dimanfaatkan untuk penipuan finansial dan penvebaran informasi palsu. Penelitian ini
mengimplementasikan arsitektur hybrid CapsNet-LSTM untuk mengklasifikasikan audio
berbahasa Indonesia ke dalam kelas asli dan palsu. Dataset vang digunakan bersumber dari
Speech Dataset of Human and AI-Generated Voices berisi 42 file audio dari satu penutur,
terdiri atas 21 rekaman suara asli dan 21 suara hasil voice cloning. Seluruh audio
disegmentasi menjadi potongan 4 detik tanpa overlap dan disiapkan dalam dua varian, vaitu
Dataset A tanpa pembuangan keheningan awal dan Dataset B dengan pembuangan
keheningan awal. Fitur diekstraksi menggunakan Mel-Frequency Cepstral Coefficients
(MFCC) sebagai input model. Pada dataset yvang digunakan, model terbaik Dataset A
mencapai FI1-Score 95,76% dan model terbaik Dataset B mencapai F1-Score 97,38%,
keduanva dengan batch size 16. Pembuangan keheningan awal pada Dataset B
meningkatkan performa klasifikasi, dan validasi K-Fold Cross-Validation menghasilkan F1-
Score rata-rata di atas 98%. Seluruh data berasal dari satu penutur, sehingea hasil ini
merepresentasikan konsistensi model pada karakteristik suara penutur tersebut dan belum
menggambarkan generalisasi terhadap penutur lain.

Kata kunci: audio deepfake, Capsule Network, Long Short-Term Memory, MFCC

Abstract

Indonesian-language audio deepfakes have become a cyvbersecurity threat that can
be exploited for financial fraud and the spread of false information. This study implements
a hybrid CapsNet-LSTM architecture to classify Indonesian-language audio into genuine
and fake classes. The dataset used is drawn from the Speech Dataset of Human and Al-
Generated Voices, comprising 42 audio files from a single speaker, consisting of 21 genuine
voice recordings and 21 voice-cloned samples. All audio was segmented into 4-second clips
without overlap and prepared in two variants: Dataset A without initial silence removal and
Dataset B with the initial silence removed. Features were extracted using Mel-Frequency
Cepstral Coefficients (MFCC) as the model input. On the dataset used, the best Dataset A
model reached a 95.76% F1-Score and the best Dataset B model reached a 97.38% F1-
Score, both with a batch size of 16. Removing the initial silence in Dataset B improved
classification performance, and K-Fold Cross-Validation produced an average F1-Score
above 98%. All data originates from a single speaker, so these results represent the model's
consistency on that speaker's voice characteristics and do not vet reflect generalization to
other speakers.

Keywords: audio deepfake, Capsule Network, Long Short-Term Memory, MFCC,
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