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ABSTRAK

Nama Mahasiswa / NPM : Mohammad Lucky Kurniawan /21081010206

Judul Skripsi PENERAPAN MODEL BiLSTM-ATTENTION
DENGAN OPTIMASI MOTH FLAME UNTUK
PREDIKSI KADAR PARTICULATE MATTER
(PM10)

Dosen Pembimbing : 1. Dr. Eng. Ir. Anggraini Puspita Sari, ST., MT.

2. Eva Yulia Puspaningrum, S.Kom., M.Kom

Penelitian ini bertujuan untuk memprediksi konsentrasi Particulate Matter (PMo)
sebagai salah satu parameter utama pencemar udara dengan menerapkan model
Bidirectional Long Short-Term Memory (BiLSTM) yang dilengkapi dengan
Attention Mechanism dan dioptimasi menggunakan algoritma Moth Flame
Optimization (MFO). Metode penelitian meliputi delapan tahapan utama, yaitu
pengumpulan data kualitas udara dari Satu Data Jakarta, penggabungan dengan
data meteorologi dari BMKG, proses preprocessing data (pembersihan, smoothing,
normalisasi, dan pembentukan sequence), pembangunan model BiLSTM-
Attention, optimasi hiperparameter menggunakan MFO, pelatihan model, skenario
pengujian, serta evaluasi performa model. Model BiLSTM digunakan untuk
menangkap pola hubungan dua arah pada data deret waktu, sedangkan mekanisme
Attention diterapkan untuk memberikan fokus lebih pada fitur yang relevan
terhadap hasil prediksi. Proses optimasi menggunakan MFO dilakukan untuk
menyesuaikan parameter penting seperti jumlah neuron, learning rate dan dropout
agar diperoleh konfigurasi model terbaik. Hasil penelitian menunjukkan bahwa
model BiILSTM-Attention-MFO memberikan performa paling optimal dengan nilai
MAE sebesar 2.2788, RMSE sebesar 2.9774, MAPE sebesar 5.01%, dan R? sebesar
0.9316. Dengan hasil tersebut, dapat disimpulkan bahwa penerapan algoritma MFO
mampu meningkatkan akurasi dan stabilitas model BILSTM-Attention, sehingga
model ini efektif digunakan untuk prediksi konsentrasi PMio dan dapat mendukung
sistem peringatan dini serta kebijakan mitigasi pencemaran udara.

Kata kunci : PMio, BILSTM, Attention Mechanism, Moth Flame Optimization
(MFO), Prediksi Kualitas Udara, Time Series.
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ABSTRACT

Student Name / NPM : Mohamamd Lucky Kurniawan / 21081010206

Thesis Title . Implementation BiLSTM-Attention Model with
Moth  Flame Optimization for Predicting
Particulate Matter (PMio) Concentration

Advisor : 1. Dr. Eng. Ir. Anggraini Puspita Sari, ST., MT.
2. Eva Yulia Puspaningrum, S.Kom., M.Kom

This research aims to predict the concentration of Particulate Matter (PM.o) as one
of the main indicators of air pollution by implementing the Bidirectional Long
Short-Term Memory (BiLSTM) model, which is enhanced with an Attention
Mechanism and optimized using the Moth Flame Optimization (MFO) algorithm.
The research methodology consists of eight main stages, namely data collection of
air quality from Satu Data Jakarta, integration with meteorological data from
BMKG, data preprocessing (including cleaning, smoothing, normalization, and
sequence formation), model development of BiLSTM-Attention, hyperparameter
optimization using MFO, model training, testing scenarios, and model evaluation.
The BiLSTM model is utilized to capture bidirectional temporal dependencies
within the time-series data, while the Attention Mechanism focuses on emphasizing
the most relevant features that influence prediction outcomes. The MFO algorithm
is employed to optimize crucial hyperparameters such as the number of neurons,
learning rate, and dropout rate in order to obtain the best-performing configuration.
The experimental results indicate that the BILSTM-Attention-MFO model achieves
the most optimal performance, with MAE of 2.2788, RMSE of 2.9774, MAPE of
5.01%, and R? of 0.9316. These findings demonstrate that the integration of the
MFO algorithm effectively enhances the accuracy and stability of the BiLSTM-
Attention model. Therefore, this model can be effectively utilized for predicting
PMio concentrations and can serve as a decision-support tool for early warning
systems and air pollution mitigation policies.

Keywords: PMiw, BIiLSTM, Attention Mechanism, Moth Flame Optimization
(MFO), Air Quality Prediction, Time Series.
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