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DETEKSI SUARA SIRINE AMBULANS BERBASIS AUDIO
MENGGUNAKAN PRINCIPAL COMPONENT ANALYSIS DAN
NEURAL NETWORK

(M Auddly Fauzan Herasbudi)

ABSTRAK

Di era teknologi modern, gangguan pendengaran merupakan salah satu disabilitas
yang cukup umum di seluruh dunia. Lebih dari 1,5 miliar orang mengalami
berbagai tingkat gangguan pendengaran, sehingga banyak orang kesulitan
mendeteksi suara di sekeliling mereka, termasuk suara darurat seperti sirine
ambulans yang penting bagi keselamatan. Penelitian ini bertujuan untuk
mengembangkan sistem deteksi suara sirine ambulans menggunakan principal
component analysis (PCA) dan neural network. Metode ini didasarkan pada analisis
komponen utama dan jaringan syaraf untuk mengenal pola suara sirine secara
akurat. Penggunaan algoritma convolutional neural network (CNN) dengan fitur
Mel-Frequency Cepstral Coefficients (MFCC) membantu meningkatkan
kemampuan deteksi suara sirine meski dalam kondisi bising yang bervariasi. Selain
itu, analisis statistik dilakukan dengan menghitung nilai mean dan standar deviasi
dari fitur MFCC yang diekstraksi untuk memberikan gambaran yang lebih jelas
mengenai distribusi data suara sirine. Hasil penelitian menunjukkan bahwa sistem
ini dapat mendeteksi suara sirine ambulans dengan akurasi lebih dari 90%, serta
nilai mean dan standar deviasi yang menunjukkan konsistensi dalam pengenalan
pola suara. Hasil penelitian menunjukkan bahwa seleksi fitur, baik menggunakan
statistik maupun PCA, memberikan kontribusi signifikan terhadap performa model.
Model dengan seleksi fitur statistik menunjukkan akurasi tertinggi pada pengujian
sebesar 91.61% menggunakan Hybrid CNN-LSTM pada 200 epoch. Sementara itu,
model dengan seleksi fitur PCA juga menghasilkan akurasi yang kompetitif sebesar
91.83% menggunakan CNN pada 200 epoch.

Kata Kunci: Deteksi Suara, Sirene Ambulans, Principal Component Analysis
(PCA), Neural Network, Neural Network (NN), Mel-Frequency Cepstral
Coefficients (MFCC)
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AUDIO-BASED AMBULANCE SIREN DETECTION USING PRINCIPAL
COMPONENT ANALYSIS AND NEURAL NETWORKS

(M Auddly Fauzan Herasbudi)

ABSTRACT

In the age of modern technology, hearing loss is one of the most common disabilities
worldwide. More than 1.5 billion people experience varying degrees of hearing
loss, making it difficult for many people to detect sounds around them, including
emergency sounds such as ambulance sirens that are important for safety. This
research aims to develop an ambulance siren sound detection system using
principal component analysis (PCA) and neural networks. This method is based on
principal component analysis and neural networks to accurately recognize siren
sound patterns. The use of convolutional neural network (CNN) algorithm with
Mel-Frequency Cepstral Coefficients (MFCC) features helps to improve the siren
sound detection capability even under varying noisy conditions. In addition,
statistical analysis was performed by calculating the mean and standard deviation
values of the extracted MFCC features to provide a clearer picture of the
distribution of siren sound data. The results show that the system can detect
ambulance siren sounds with more than 90% accuracy, and the mean and standard
deviation values show consistency in sound pattern recognition. The research
results show that feature selection, both using statistical methods and PCA,
significantly contributes to model performance. The model with statistical feature
selection achieved the highest testing accuracy of 91.61% using Hybrid CNN-LSTM
at 200 epochs. Meanwhile, the model with PCA feature selection also delivered a
competitive accuracy of 91.83% using CNN at 200 epochs.

Keywords: Sound Detection, Ambulance Siren, Principal Component Analysis
(PCA), Neural Network, Neural Network (NN), Mel-Frequency Cepstral
Coefficients (MFCC)
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