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ABSTRAK

Nama : Alfin Dwi Setiawan
Program Studi : Informatika
Judul :  Perbandingan Efektivitas Algoritma Long Short-Term

Memory (LSTM) dan Convolution Neural
Network(CNN) dalam Deteksi Sinyal Seismik

Sinyal seismik adalah getaran yang merambat melalui lapisan bumi dan
mengandung informasi penting tentang struktur bumi dan perubahan geologis, yang
signifikan untuk pemetaan bencana alam dan eksplorasi sumber daya alam. Dengan
menggunakan data sinyal seismik dari gempa bumi di Indonesia, penelitian ini melalui
beberapa tahap: pengumpulan data, preprocessing, pembangunan model, evaluasi
kinerja, dan analisis hasil. Model LSTM dan CNN dirancang dan dilatih
menggunakan data yang telah dipreprocessing, kemudian dievaluasi menggunakan
metrik seperti akurasi, presisi, dan recall. Untuk mengatasi ketidakseimbangan data,
digunakan teknik oversampling Synthetic Minority Over-sampling Technique
(SMOTE) dan standardisasi fitur melalui StandartScaler. Hasil penelitian
menunjukkan bahwa model CNN unggul dalam hal akurasi, terutama pada rasio data
latih dan uji 30:70 dan 10:90, dengan akurasi mencapai 0.81. Penambahan SMOTE
meningkatkan akurasi kedua model hingga 0.97, namun penambahan StandartScaler
menurunkan akurasi. Pengujian lebih lanjut menggunakan Mean Squared Error
(MSE) dan Root Mean Squared Error (RMSE) menunjukkan bahwa model LSTM
lebih baik dalam menangani error dibandingkan CNN, dengan nilai MSE 0.35 dan
RMSE 0.59. Hasil penelitian ini menegaskan bahwa LSTM dan CNN efektif untuk
deteksi sinyal seismik, dengan penambahan SMOTE memberikan peningkatan
kinerja yang signifikan pada dataset tidak seimbang. Penelitian ini memberikan
kontribusi penting dalam pengembangan sistem deteksi sinyal seismik yang lebih
handal dan adaptif, khususnya untuk aplikasi geofisika dan mitigasi bencana gunung
berapi.

Kata Kunci: sinyal seismik, LSTM, CNN, deteksi gunung berapi, kecerdasan
buatan
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ABSTRACT

Name : Alfin Dwi Setiawan
Department :  Informatics
Title :  Comparison of the Effectiveness of Long Short-Term

Memory (LSTM) and Convolutional Neural Network
(CNN) Algorithms in Seismic Signal Detection

Seismic signals are vibrations that propagate through the earth's layers and
contain important information about the earth's structure and geological changes,
which are significant for natural disaster mapping and natural resource exploration.
Using seismic signal data from earthquakes in Indonesia, this research goes through
several stages: data collection, preprocessing, model building, performance
evaluation, and result analysis. LSTM and CNN models are designed and trained
using the preprocessed data, then evaluated using metrics such as accuracy, precision,
and recall. To overcome data imbalance, the oversampling technique Synthetic
Minority Over-sampling Technique (SMOTE) and feature standardization through
StandartScaler were used. The results show that the CNN model excels in terms of
accuracy, especially at training and test data ratios of 30:70 and 10:90, with accuracy
reaching 0.81. The addition of SMOTE increased the accuracy of both models to 0.97,
but the addition of StandartScaler decreased the accuracy. Further testing using Mean
Squared Error (MSE) and Root Mean Squared Error (RMSE) shows that the LSTM
model is better at handling errors than CNN, with an MSE value of 0.35 and RMSE
of 0.59. The results of this study confirm that LSTM and CNN are effective for
seismic signal detection, with the addition of SMOTE providing significant
performance improvement on unbalanced datasets. This research makes an important
contribution in the development of more reliable and adaptive seismic signal detection
systems, particularly for geophysical applications and volcano disaster mitigation.

Keywords : Seismic signals, LSTM, CNN, volcanic detection, artificial intelligence.
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