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ABSTRAK

Penclitian  ini  bertujuan  untuk  mengekstraksi  fitur  sinyal
Photoplethysmography (PPG) dan membangun model estimasi tekanan darah
secara  non-invasif = menggunakan metode  Second  Derivative
Photoplethysmography (APG). Data diperoleh dari 30 partisipan
menggunakan sensor PPG dalam kondisi istirahat, kemudian dilakukan proses
pra-pemrosesan berupa filtering untuk mengurangi noise serta perhitungan
turunan pertama dan kedua untuk menghasilkan sinyal APG. Dari sinyal
tersebut diekstraksi fitur berupa amplitudo puncak a, b, c, d, dan e serta rasio
antar puncak (b/a, c/a, d/a, e/a) yang digunakan sebagai variabel dalam
pemodelan. Metode pemodelan yang digunakan adalah Multiple Linear
Regression (MLR) dan Support Vector Regression (SVR) dengan pembagian
data latih dan data uji sebesar 80:20. Hasil penelitian menunjukkan bahwa
metode SVR memiliki performa yang lebih baik dibandingkan MLR
berdasarkan nilai Mean Absolute Error (MAE) dan Root Mean Square Error
(RMSE) yang lebih kecil. Namun, nilai koefisien determinasi (R?) yang
diperoleh masih bernilai negatif, yang menunjukkan bahwa model belum
mampu memodelkan hubungan antara fitur APG dan tekanan darah secara
optimal. Oleh karena itu, diperlukan pengembangan lebih lanjut pada kualitas

data, jumlah sampel, dan optimasi model untuk meningkatkan akurasi estimasi
tekanan darah berbasis sinyal PPG

Kata kunci: APG, ekstraksi fitur, machine learning, Photoplethysmography
(PPG), Support Vector Regression (SVR), tekanan darah
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ABSTRACT

This study aims to extract features from Photoplethysmography (PPG) signals
and build a non-invasive blood pressure estimation model using the Second
Derivative Photoplethysmography (APG) method. Data were obtained from 30
participants using PPG sensors in resting conditions. Preprocessing was
performed using filtering to reduce noise and calculating the first and second
derivatives to generate the APG signal. From this signal, features were
extracted, including peak amplitudes a, b, ¢, d, and e, as well as the ratios
between peaks (b/a, c/a, d/a, e/a), which were used as modeling variables. The
modeling methods used were Multiple Linear Regression (MLR) and Support
Vector Regression (SVR), with an 80:20 split between training and test data.
The results showed that the SVR method performed better than MLR based on
lower Mean Absolute Error (MAE) and Root Mean Square Error (RMSE)
values. However, the coefficient of determination (R°) obtained was still
negative, indicating that the model was not yet able to optimally model the
relationship between APG features and blood pressure. Therefore, further
development of data quality, sample size, and model optimization is needed to
improve the accuracy of PPG signal-based blood pressure estimation.

Keywords: APG, feature extraction, machine learning, Photoplethysmography
(PPG), Support Vector Regression (SVR), blood pressure
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