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ABSTRAK

HUZAIFI HAFIZHAHULLAH. Pengenalan Perintah Suara Berbasis Hybrid
Deep Learning dengan Metode Ekstraksi Ciri Berbasis Power-Law. Di bawah
bimbingan BAMBANG HERU ISWANTO dan HILMAN FERDINANDUS
PARDEDE.

Masalah ketahanan derau masih menjadi hal yang menantang pada sistem
pengenalan suara, meskipun kemajuan teknologi deep learning telah digunakan.
Kehadiran derau dapat menyebabkan ketidaksesuaian antara pelatihan yang
dilakukan dalam kondisi bersih dan kondisi pengujian yang bising. Model deep
learning yang banyak digunakan pada pengenalan suara hanya melibatkan model
tunggal yang memiliki kemampuan belajar terbatas. Selain itu, fitur berbasis fungsi
logaritmik menjadi fitur standar pada banyak sistem pengenalan ucapan. Namun,
keandalannya terhadap derau telah menjadi masalah utama. Dalam penelitian ini,
penggunaan hybrid deep learning dan ekstraksi ciri berbasis power-law diusulkan.
Power-law dapat memberikan kompresi yang lebih baik di daerah berenergi rendah
sehingga tidak sensitif ketika sinyal suara terdistorsi oleh derau. Fitur tersebut
diimplementasikan pada model dengan menggabungkan dua algoritma deep
learning secara paralel, yang selanjutnya disebut dengan hybrid deep learning.
Eksperimen ini menggunakan Speech Command Dataset yang disediakan oleh
TensorFlow dan dicampur dengan berbagai derau. Hasil eksperimen menunjukkan
bahwa penerapan hybrid deep learning dan power-law memperoleh akurasi 84,82%
hingga 89,16% dalam hal mengklasifikasi suara berderau.

Kata kunci. Fungsi Logaritmik, Fungsi Pangkat, Spasial, Temporal



ABSTRACT

HUZAIFI HAFIZHAHULLAH. Hybrid Deep Learning Based Speech Command
Recognition with Power-Law Based Feature Extraction Method. Under supervised
by BAMBANG HERU ISWANTO and HILMAN FERDINANDUS PARDEDE.

The problem of noise robustness is still a challenge for speech recognition
systems, even though advances in deep learning technology have been used. The
presence of noise may cause a mismatch between training, which is performed in
clean conditions, and noisy testing conditions. The deep learning model that is
widely used in voice recognition only involves a single model that has limited
learning ability. In addition, features based on logarithmic functions are becoming
a standard feature in many speech recognition systems. However, its noise
robustness has been a major problem. In this study, the use of hybrid deep learning
and power-law based feature extraction is proposed. The power law can provide
better compression in low-energy regions so that it is not sensitive when the speech
signal is distorted by noise. This feature is implemented in the model by combining
two deep learning algorithms in parallel, hereinafter named to as hybrid deep
learning. This experiment uses the Speech Command Dataset provided by
TensorFlow and mixed with various noises. The experimental results show that the
application of hybrid deep learning and power-law obtains an accuracy of 84.82%
to 89.16% in terms of classifying noisy sounds.

Keywords. Logarithmic Function, Exponential Function , Spatial, Temporal.
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