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ABSTRAK 
 
Seseorang yang melakukan latihan fisik secara intensif akan mengalami DOMS 
(Delayed-Onset Muscle Soreness), yaitu timbulnya rasa nyeri dan tidak nyaman 
pada otot yang mengalami beban atau kerja secara intensif. Alat terapi yang 
digunakan untuk mendeteksi DOMS adalah Electrical Muscle Stimulation (EMS). 
Penelitian ini bertujuan untuk merancang dan mengetahui kinerja keluaran EMS 
untuk pemulihan otot yang mengalami DOMS dengan indikator keluaran berupa 
tegangan, frekuensi, lebar pulsa dan durasi waktu. Perancangan EMS menggunakan 
Arduino Due sebagai pembangkit gelombang serta pengatur frekuensi, duty-cycle, 
dan durasi waktu. Electrical Muscle Stimulation (EMS) sebagai alat terapi 
pemulihan kesehatan otot telah berhasil dibuat dengan indikator kinerja atas varian 
frekuensi 20 Hz, 30 Hz dan 50 Hz; duty cycle 5%, 7%, dan 12%; lama durasi 15, 
20, dan 30 menit. perangkat EMS mampu menghasilkan pemulihan otot saat 
DOMS dengan indikator keluaran berupa Tegangan Vmax sebesar 114V -178V; 
Tegangan Vrms sebesar 16V-28V; Lebar Pulsa sebesar 0,975ms - 6 ms; dan 
Frekuensi 30 Hz dengan duty cycle sebesar 5% selama 15 menit. 
 
Kata kunci: Electrical muscle stimulation, Delayed-onset muscle soreness, 
Frekuensi, Duty cycle, Durasi, Tegangan  



IR-PERPUSTAKAAN UNIVERSITAS AIRLANGGA 

 
SKRIPSI RANCANG BANGUN SISTEM… P SASMONO 

vii 

Sasmono, Pradipta D. 2020. Design of Electrical Muscle Stimulation as a Health 
Recovery Therapy Tool. Thesis under the guidance of Franky Chandra SA, S.T., 
M.T. and Fadli Ama, S.T., M.T. Biomedical Engineering of Program Department 
of Physics, Faculty of Science and Technology, Airlangga University, Surabaya. 
_________________________________________________________________ 
 

ABSTRACT 
 

A person who does intensive physical exercise will experience DOMS (Delayed 
Onset Muscle Soreness), which is the occurrence of pain and discomfort in muscles 
that are subjected to weight or intensive work. The therapeutic tool used to detect 
DOMS is Electrical Muscle Stimulation (EMS). This study aims to design and 
determine the performance of EMS output for muscle recovery with DOMS with 
output indicators in the form of voltage, frequency, pulse width and time duration. 
The EMS design uses the Arduino Due as a wave generator as well as a regulator 
of frequency, duty-cycle, and time duration. Electrical Muscle Stimulation (EMS) 
as a tool for muscle recovery therapy has been successfully developed with 
performance indicators on the frequency variants of 20 Hz, 30 Hz and 50 Hz; duty 
cycle of 5%, 7%, and 12%; duration of 15, 20, and 30 minutes. EMS devices are 
capable of producing muscle recovery during DOMS with output indicators in the 
form of Vmax Voltage of 114V -178V; Voltage Vrms of 16V-28V; Pulse Width of 
0.975ms - 6 ms; and a frequency of 30 Hz with a duty cycle of 5% for 15 minutes. 
 
Keywords: Electrical muscle stimulation, Delayed-onset muscle soreness, 
Frequency, Duty cycle, Duration, Voltage 
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