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ABSTRAK 

Penilaian aktivitas otot pada gerakan fleksi siku membutuhkan sistem akuisisi sinyal yang 

objektif, portabel, dan terjangkau. Penelitian ini menyajikan studi awal pengembangan 

prototipe wearable OYSYNC yang mengintegrasikan sensor surface electromyography 

(sEMG) OYmotion, mikrokontroler ESP32-S3 Zero, penyimpanan MicroSD, dan antarmuka 

Internet of Things (IoT) berbasis Blynk untuk merekam, mengolah, dan menampilkan sinyal 

otot secara real-time. Pengujian dilakukan pada 13 subjek sehat usia 20–22 tahun yang 

melakukan gerakan fleksi-ekstensi siku aktif dengan variasi beban 0, 2, 4, dan 6 kg. Sinyal 

sEMG dari biceps brachii dan brachioradialis diolah menjadi parameter Root Mean Square 

(RMS), kemudian dianalisis terhadap variasi beban dan ketebalan lemak subkutan. Hasil 

penelitian menunjukkan bahwa prototipe mampu merekam pola aktivasi otot secara 

konsisten, meskipun frekuensi sampling aktual RMS pada masing masing otot sebesar 34 

Hz. Selain itu, ketebalan skinfold area biceps menunjukkan hubungan negatif dengan 

amplitudo RMS terkoreksi dan koefisien respons sEMG terhadap beban secara eksponensial, 

yang kemudian dimodelkan sebagai koefisien respons sEMG terhadap beban, yakni 

Constant Spasticity Load (CSL) dengan persamaan CSL = 25,691e-0,093(Tebal Lemak (mm)), 

dengan p-value = 0,001 dan kolerasi korelasi Pearson sebesar r = 0,88 (R2 = 0,7864). 

Temuan ini menunjukkan bahwa OYSYNC memiliki potensi sebagai platform awal untuk 

analisis aktivitas otot dan pengembangan model kuantitatif berbasis sEMG. Namun, validasi 

lanjutan pada populasi klinis masih diperlukan sebelum sistem digunakan untuk interpretasi 

spastisitas secara klinis. 

 

Kata Kunci— wearable sEMG, aktivitas otot, fleksi siku, Root Mean Square (RMS), Internet 

of Things (IoT), Constant Spasticity Load (CSL). 
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ABSTRACT 

Assessing muscle activity during elbow flexion requires an objective, portable, and cost-

effective signal acquisition system. This study presents a preliminary development of the 

OYSYNC wearable prototype, which integrates an OYmotion surface electromyography 

(sEMG) sensor, an ESP32-S3 Zero microcontroller, MicroSD storage, and a Blynk-based 

Internet of Things (IoT) interface for real-time muscle signal recording, processing, and 

visualization. Empirical evaluation was conducted on 13 healthy subjects (aged 20–22 

years) performing active elbow flexion-extension tasks under varying loads of 0, 2, 4, and 6 

kg. sEMG signals from the Biceps brachii and Brachioradialis were processed into Root 

Mean Square (RMS) parameters and subsequently analyzed against load variations and 

subcutaneous fat thickness. The results demonstrate that the prototype consistently captures 

muscle activation patterns, despite an empirical RMS sampling frequency of 34 Hz per 

muscle. Furthermore, the skinfold thickness of the biceps area exhibits a negative 

exponential correlation with both the corrected RMS amplitude and the sEMG load-response 

coefficient. This relationship was quantified through the proposed Constant Spasticity Load 

(CSL) model with the equation CSL=25,691e-0,093(fat thickness (mm)) yielding a p-value of 0.001 

the Pearson correlation coefficient was r = 0.88 (R2 of 0,7864). These findings suggest that 

OYSYNC serves as a viable preliminary platform for muscle activity analysis and sEMG-

based quantitative modeling. However, further validation in clinical populations remains 

imperative before the system can be deployed for clinical spasticity interpretation. 

 

Keywords— wearable sEMG, muscle activity, elbow flexion, Root Mean Square (RMS), 

Internet of Things (IoT), Constant Spasticity Load (CSL). 
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