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ABSTRAK

MONITORING OTOMATIS BENCANA ALAM MELALUI PESAN SAKSI
MATA DI MEDIA SOSIAL MENGGUNAKAN VARIAN ALGORITMA
BERT

(Oleh: Muhammad Bashir Hanafi; Pembimbing: Mohammad Reza Faisal, S.T.,
M.T., Ph.D. dan Friska Abadi, S.Kom., M.Kom.; 2025; 77 halaman)

Peningkatan frekuensi dan intensitas bencana alam global mendorong kebutuhan
akan sistem pemantauan yang lebih efektif. Media sosial, sebagai sumber informasi
real-time, menghadapi tantangan dalam memproses volume data yang besar, tidak
terstruktur, dan penuh noise. Penelitian terdahulu telah memanfaatkan model
machine learning dan deep learning untuk mengatasi monitoring otomatis pesan
saksi mata di media sosial, namun masih memiliki keterbatasan. Model machine
learning masih bergantung pada ekstraksi fitur berbasis frekuensi dan ekstraksi fitur
buatan manusia, sehingga masih mengalami kesulitan dalam menangkap kesamaan
semantik serta pola sekuensial dalam teks. Model deep learning meskipun telah
meningkatkan performa secara signifikan, namun masih terdapat keterbatasan
dalam memahami semantik dan kurang andal dalam menangani volume data yang
besar akibat dari pemrosesan secara sekuensial yang masih sering terjadi di media
sosial. Penelitian ini menggunakan model berbasis Transformer dengan varian
BERT (BERT, RoBERTa, DistilBERT, ELECTRA, ALBERT) yang diterapkan
strategi pre-training Masked Language Modeling (MLM) untuk masing-masing
model dan optimasi batch size dengan tujuan untuk meningkatkan performa. Hasil
penelitian menunjukkan bahwa batch size 16 memberikan performa tertinggi di
seluruh varian BERT dan dataset bencana alam. Model dengan macro F1 score
tertinggi terdapat pada model standar BERT (16) sebesar 0,762. Analisis performa
berdasarkan jenis bencana menunjukkan macro F1 score sebesar 0,744 (angin),
0,793 (banjir), 0,756 (gempa bumi) dan 0,750 (kebakaran). BERT (16) memiliki
performa unggul dibandingkan varian BERT lainnya serta 12 model dari penelitian
terdahulu. Penelitian ini memberikan wawasan penting dalam pengembangan
model klasifikasi berbasis varian BERT serta mendukung peningkatan efektivitas
respons bencana melalui klasifikasi pesan saksi mata bencana alam di media sosial.

Kata Kunci: Klasifikasi, Transformer, Twitter/X, Masked Language Modeling,
Batch Size
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ABSTRACT

AUTOMATIC MONITORING OF NATURAL DISASTERS THROUGH
EYEWITNESS MESSAGES ON SOCIAL MEDIA USING BERT VARIANTS
ALGORITHM

(By: Muhammad Bashir Hanafi; Supervisor: Mohammad Reza Faisal, S.T., M.T.,
Ph.D., and Friska Abadi, S.Kom., M.Kom.,; 2025, 77 pages)

The increasing frequency and intensity of global natural disasters has created a
demand for more effective monitoring systems. Social media, a real-time
information source, presents challenges because of the large volumes of
unstructured, noisy data. Earlier studies have applied machine-learning and deep-
learning models to automate the monitoring of eyewitness messages on social
media, but these models still have shortcomings. Traditional machine-learning
approaches depend on frequency-based and handcrafted feature extraction, which
hampers their ability to capture semantic similarity and sequential patterns in text.
Deep-learning models, while yielding notable performance gains, still struggle with
deep semantic understanding and become less reliable when processing large data
volumes due to their inherently sequential computation. This issue is pronounced
in social-media streams. This study employs transformer-based models using
several BERT variants (BERT, RoBERTa, DistilBERT, ELECTRA, and ALBERT).
Each model is pre-trained with the Masked Language Modeling (MLM) objective,
and batch-size optimization is applied to boost performance. Results show that a
batch size of 16 delivers the best overall performance across all BERT variants and
disaster datasets. The standard BERT model with batch size 16 achieves the highest
macro-F1 score of 0.762. By disaster type, macro-F1 scores reach 0.744 for wind,
0.793 for flood, 0.756 for earthquake, and 0.750 for wildfire. BERT (16)
outperforms the other BERT variants and twelve baseline models from prior
research. These findings provide important insights for developing BERT-variant-
based classification models and support more effective disaster response through
improved classification of eyewitness messages on social media.

Keywords: Classification, Transformer, Twitter/X, Masked Language Modeling,
Batch Size
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