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INTISARI

Pengenalan karakteristik demografis pengguna, seperti usia dan gender,
melalui suara merupakan tantangan krusial dalam pengembangan sistem interaksi
manusia dan mesin yang lebih personal dan aman. Namun, penggunaan model
Deep Learning arsitektur tunggal seringkali memiliki keterbatasan, di mana model
CNN kurang optimal dalam menangkap urutan waktu, sedangkan model
sekuensial seperti RNN sering kehilangan detail spasial pada data suara yang
kompleks. Penelitian ini bertujuan untuk mengatasi masalah tersebut dengan
mengembangkan model Hybrid yang mengintegrasikan Convolutional Neural
Network (CNN), Bidirectional Long Short-Term Memory (Bi-LSTM), dan
Transformer. Metode penelitian diawali dengan pengolahan dataset Common
Voice menjadi representasi Mel-Spectrogram, penerapan teknik standardisasi
audio, serta perancangan arsitektur gabungan di mana CNN mengekstraksi fitur
visual spektral, Bi-LSTM menangkap konteks temporal dua arah, dan
Transformer memfokuskan atensi pada fitur global yang dominan. Hasil
pengujian membuktikan bahwa model usulan mampu mencapai akurasi akhir
sebesar 91%, unggul dibandingkan model tunggal Bi-LSTM (74%) dan CNN
standar (84%). Keberhasilan ini menegaskan bahwa sinergi ketiga algoritma
tersebut merupakan pendekatan yang efektif untuk mengatasi variabilitas
karakteristik suara manusia yang beragam. Implementasi sistem ini diharapkan
dapat dimanfaatkan secara luas untuk meningkatkan keandalan sistem keamanan
biometrik, personalisasi layanan e-commerce, serta alat bantu investigasi forensik

digital.

Kata kunci: Klasifikasi Suara, Deep Learning, Arsitektur Hybrid, Usia dan
Gender, Mel-Spectrogram.
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ABSTRACT

Recognizing user demographic characteristics, such as age and gender,
through voice is a crucial challenge in developing more personal and secure
human-machine interaction systems. However, the use of single-architecture Deep
Learning models often has limitations, where CNN models are less optimal in
capturing temporal sequences, while sequential models like RNN often lose
spatial details in complex voice data. This study aims to address this issue by
developing a Hybrid model that integrates Convolutional Neural Network (CNN),
Bidirectional Long Short-Term Memory (Bi-LSTM), and Transformer. The
research method begins with processing the Common Voice dataset into Mel-
Spectrogram representations, applying audio standardization techniques, and
designing a combined architecture where CNN extracts spectral visual features,
Bi-LSTM captures bidirectional temporal context, and Transformer focuses
attention on dominant global features. The test results prove that the proposed
model achieved a final accuracy of 91%, outperforming the single Bi-LSTM
model (74%) and standard CNN (84%). This success confirms that the synergy of
these three algorithms is an effective approach to overcome the variability of
diverse human voice characteristics. The implementation of this system is
expected to be widely utilized to improve the reliability of biometric security
systems, e-commerce service personalization, and digital forensic investigation

tools.

Keywords: Voice Classification, Deep Learning, Hybrid Architecture, Age and
Gender, Mel-Spectrogram.
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