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MODEL KLASIFIKASI ARITMIA MENGGUNAKAN HYBRID 

MULTIMODAL RESNET-BI-LSTM, ATTENTION, DAN ROBERTA 

PADA SINYAL ELEKTROKARDIOGRAM DAN LAPORAN MEDIS 

Rosa Aulia Wangi 

ABSTRAK 
 Aritmia meningkat di Asia lebih dari 72 juta kasus pada tahun 2050. Namun, 
sekitar 60,5% penelitian masih bergantung pada sinyal ECG tunggal, dengan pola 
gelombang yang tumpang tindih dan sering gagal menangkap informasi diagnostik, 
Keterbatasan Penelitian terdahulu dengan dua kelas diagnostik yaitu normal dan 
abnormal, maka penelitian ini menggunakan kelas diagnostik yaitu NORM, MI, 
STTC, dan CD  serta pendekatan multimodal. Pemilihan algoritma berdasarkan 
penelitian terdahulu berupa ResNet mampu mengekstraksi fitur morfologi ECG, 
BiLSTM efektif dalam hubungan temporal pada sinyal biologis, dan Attention 
membantu menyoroti segmen sinyal yang paling relevan. serta RoBERTa karena 
memahami hubungan semantik dan konteks medis pada laporan klinis berbahasa 
Jerman. Integrasi model multimodal hibrida memungkinkan pemanfaatan informasi 
fisiologis dan tekstual untuk prediksi aritmia. 
 Tahapan penelitian mengikuti kerangka Cross Industry Standard Process 
for Data Mining CRISP-DM yang meliputi business understanding identifikasi 
permasalahan integrasi multimodal dalam sistem informasi kesehatan, data 
understanding berupa data PTB-XL dengan 21799 Row, data preparation berupa 
Normalization, Augmentation, dan Class Weighting serta Oversampling, Kemudian 
Ratio Training Testing yaitu Train 80% Validation 10% Testing 10% serta tahapan 
Modeling  dengan melakukan evaluasi perbandingan hyperparameter, Evaluation 
menggunakan akurasi, presisi, recall, F1-score, serta deployment. 

Hasil penelitian Pada model ResNet BiLSTM dengan Attention, nilai accuracy 
Class NORM mencapai 87,98% dengan macro F1-score sebesar 79,00% dan AUC 
95,15%. Model RoBERTapada laporan medis menghasilkan Class NORM accuracy 
88,61%, macro F1-score 80,78%, dan AUC 94,25%, model Hybrid ResNet–
BiLSTM Attention dengan RoBERTamemberikan hasil terbaik dengan accuracy 
Class NORM sebesar 91,41%, macro F1-score 81,07%, dan AUC mencapai 
97,42%, maka dinilai integrasi multimodal memperkuat kemampuan generalisasi, 
dan mengurangi overfitting yang terjadi pada model berbasis sinyal maupun teks 
tunggal. Keterbatasan penelitian ini meliputi keterbatasan variasi data laporan 
medis yang hanya berbahasa Jerman Penelitian selanjutnya diharapkan dapat 
memperluas berbagai bahasa. 

 
Kata kunci: Arrhythmia Detection, German Language Medical reports, Multi 
Modal Hybrid Classification Model, RoBERTa, Residual Network -Bi Directional 
Long Short-Term Memory Attention Modeling 
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ARRHYTHMIA CLASSIFICATION MODEL USING HYBRID 

MULTIMODAL RESNET–BI-LSTM, ATTENTION, AND ROBERTA 

ON ELECTROCARDIOGRAM SIGNALS AND MEDICAL REPORTS 
Rosa Aulia Wangi 

ABSTRACT (English) 
 Arrhythmia cases in Asia are projected to exceed 72 million by 2050. 
However, around 60.5 percent of existing studies still rely on single ECG signals, 
which contain overlapping waveforms and often fail to capture complete diagnostic 
information. Previous research also commonly used only two diagnostic classes, 
namely normal and abnormal. Therefore, this study employs four diagnostic 
classes, namely NORM, MI, STTC, and CD, along with a multimodal approach. 
The algorithm selection is based on prior research showing that ResNet is capable 
of extracting detailed ECG morphological features, BiLSTM is effective in 
modeling temporal relationships within biological signals, and Attention helps 
highlight the most clinically relevant signal segments. RoBERTa is also used due 
to its ability to understand semantic relationships and medical context in German 
clinical reports. The integration of these models within a hybrid multimodal 
framework enables the combined use of physiological and textual information for 
improved arrhythmia prediction.  
 The research stages follow the Cross Industry Standard Process for Data 
Mining (CRISP-DM) framework, which includes business understanding to identify 
the problem of multimodal integration in health information systems, data 
understanding using the PTB-XL dataset with 21,799 rows, data preparation 
involving normalization, augmentation, class weighting, and oversampling, 
followed by a training-testing ratio of 80% training, 10% validation, and 10% 
testing, and modeling by comparing hyperparameter performance. Evaluation was 
conducted using accuracy, precision, recall, and F1-score, and the deployment 
stage focuses on implementing the model into clinical information systems to 
support arrhythmia detection. 

The research results show that in the ResNet BiLSTM model with Attention, the 
Class NORM accuracy reached 87.98% with a macro F1-score of 79.00% and an 
AUC of 95.15%. The RoBERTamodel on medical reports achieved a Class NORM 
accuracy of 88.61%, a macro F1-score of 80.78%, and an AUC of 94.25%. The 
hybrid ResNet–BiLSTM Attention with RoBERTamodel produced the best results, 
with a Class NORM accuracy of 91.41%, a macro F1-score of 81.07%, and an AUC 
of 97.42%. Therefore, multimodal integration is considered to enhance 
generalization ability and reduce overfitting observed in models based on single 
signals or text. The limitations of this study include the limited variation of medical 
report data, which are only available in German. Future research is expected to 
expand the dataset to include multiple languages. 
Keywords: Arrhythmia Detection, German Language Medical reports, Multi Modal 
Hybrid Classification Model, RoBERTa, Residual Network-Bi Directional Long 
Short-Term Memory Attention. 
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