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IMPLEMENTASI MODEL HYBRID CNN-LSTM DALAM
PREDIKSI FLUKTUASI HARGA BITCOIN

ABSTRAK

Fluktuasi harga Bitcoin yang tinggi dan sulit diprediksi menjadi tantangan dalam sistem
keuangan digital modern. Penelitian ini mengimplementasikan model hybrid Convolutional
Neural Network—Long Short-Term Memory (CNN-LSTM) menggunakan data historis
harian BTC-USD periode 2020-2024 dari Yahoo Finance yang telah melalui tahap
pembersihan, normalisasi Min-Max, dan pembentukan sequence dengan sliding window.
CNN berfungsi mengekstraksi pola lokal jangka pendek, sedangkan LSTM menangkap
ketergantungan temporal jangka panjang. Hasil pengujian menunjukkan bahwa CNN-LSTM
mampu memberikan performa prediksi yang baik dengan nilai RMSE 2.202,717, MAE
1.553,202, dan MAPE 2,244% atau akurasi sekitar 97,756%, lebih unggul dibandingkan
CNN, LSTM, ARIMA, maupun regresi linier. Temuan ini membuktikan efektivitas
pendekatan hybrid dalam menghadapi pola non-linear yang kompleks serta volatilitas pasar
kripto, sekaligus memberikan kontribusi praktis bagi strategi perdagangan adaptif dan
manajemen risiko aset digital berbasis kecerdasan buatan.

Kata Kunci: Prediksi Harga, Bitcoin, CNN-LSTM, Deep Learning, Cryptocurrency, Time
Series, RMSE, MAPE

ABSTRACT

The high volatility and unpredictability of Bitcoin prices pose significant challenges in
modern digital financial systems. This study implements a hybrid Convolutional Neural
Network—Long Short-Term Memory (CNN-LSTM) model using daily BTC-USD historical
data from 2020 to 2024 obtained from Yahoo Finance, preprocessed through data cleaning,
Min-Max normalization, and sequence generation with a sliding window. While the CNN
layers extract short-term local patterns, the LSTM layers capture long-term temporal
dependencies in the time series. Experimental results demonstrate that the CNN-LSTM
model achieves strong predictive performance with an RMSE of 2,202.717, an MAE of
1,553.202, and a MAPE of 2.244%, equivalent to an accuracy of approximately 97.756%,
outperforming CNN, LSTM, ARIMA, and linear regression baselines. These findings confirm
the effectiveness of the hybrid approach in handling complex non-linear and volatile
cryptocurrency market patterns and provide practical contributions for adaptive trading
strategies and Al-based digital asset risk management.

Keywords: Price Prediction, Bitcoin, CNN-LSTM, Deep Learning, Cryptocurrency, Time
Series, RMSE, MAPE
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