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ABSTRAK

Integrasi Data Gambar dan Teks Menggunakan Multimodal Fusion Deep
Learning untuk Pengklasifikasian Konten Meme Ofensif (Oleh: Amsal
Halomoan Situmorang; Pembimbing: Selvi Annisa dan Oni Soesanto, 2025; 88
halaman)

Deep learning telah menjadi teknologi utama dalam pengolahan data digital,
dimana mampu menangani data tidak terstruktur dari berbagai modalitas
seperti gambar, teks, audio, dan video. Dalam analisis data modern, integrasi
data multimodal, seperti meme yang menggabungkan gambar dan teks,
menjadi semakin penting. Tantangan dalam analisis meme adalah mengolah
informasi dari kedua modalitas secara bersamaan. Penelitian ini
mengembangkan dan membandingkan tiga metode fusion dalam klasifikasi
meme ofensif dan non-ofensif, yaitu early fusion, late fusion, dan hybrid fusion.
Early fusion menggabungkan fitur gambar dan teks pada tahap awal, late fusion
menggabungkan probabilitas akhir dari setiap modalitas, dan hybrid fusion
memadukan probabilitas dari kedua metode tersebut. Model Convolutional
Neural Network (CNN) digunakan untuk gambar, sedangkan Long Short-Term
Memory (LSTM) untuk teks. Evaluasi dilakukan menggunakan metrik akurasi,
precision, recall, dan f1-score. Hasil menunjukkan bahwa late fusion memiliki
performa terbaik dengan akurasi 0.664, precision 0.559, recall 0.655, dan fI-
score 0.603. Early fusion menunjukkan performa terendah, sedangkan hybrid
fusion memiliki performa menengah. Hasil penelitian ini menunjukkan
peningkatan performa jika dibandingkan dengan penelitian terdahulu yang
hanya menggunakan early fusion.

Kata Kunci: Deep Learning, Multimodal, Meme, Fusion
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ABSTRACT

Integration of Image and Text Using Multimodal Fusion Deep Learning
for Offensive Meme Classification (By: Amsal Halomoan Situmorang;
Supervisors: Selvi Annisa dan Oni Soesanto, 2025; 88 page)

Deep learning has become a key technology in digital data processing, which
is capable of handling unstructured data from multiple modalities such as
images, text, audio, and video. In modern data analysis, the integration of
multimodal data, such as memes that combine images and text, is becoming
increasingly important. The challenge in meme analysis is to process
information from both modalities simultaneously. This research develops and
compares three fusion methods in offensive and non-offensive meme
classification, namely early fusion, late fusion, and hybrid fusion. Early fusion
combines image and text features at an early stage, late fusion combines the
final probabilities from each modality, and hybrid fusion combines the
probabilities from both methods. Convolutional Neural Network (CNN) model
is used for images, while Long Short-Term Memory (LSTM) for text. Evaluation
is done using accuracy, precision, recall, and f1-score metrics. The results show
that late fusion has the best performance with accuracy 0.664, precision 0.559,
recall 0.655, and f1-score 0.603. Early fusion shows the lowest performance,
while hybrid fusion has an intermediate performance. This research shows an
increase in performance compared to previous research that only used early
fusion,.

Keywords: Deep Learning, Multimodal, Meme, Fusion
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