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ABSTRAK

Latihan fisik yang dilakukan secara berulang akan memaksa
kontraksi otot secara terus menerus dan meningkatkan rangsangan otot
seiring dengan penambahan beban latihan setiap harinya. Saat ini telah
ditemukan metode latihan pendukung yang dapat digunakan untuk
menghindari cidera karena kelelahan akibat tertimbunnya asam laktat,
namun juga efektif untuk merangsang dan meningkatkan performa otot.
Metode tersebut adalah Electrical Muscle Stimulation (EMS). Penelitian ini
bertujuan untuk merancang alat Electrical Muscle Stimulation (EMS)
berbasis arduino sebagai multisetting dan menguji kinerja optimal terhadap
alat EMS tersebut. Arduino Nano digunakan sebagai pembangkit
gelombang dan pengatur atas frekuensi, duty cycle, dan durasi waktu.
Perangkat EMS telah berhasil dirancang dan memiliki varian atas frekuensi
10 Hz hingga 100 Hz, duty cycle 1% hingga 10% serta durasi 1 menit
hingga 30 menit. Capaian kinerja optimal Electrical Muscle Stimulation
(EMS) yang telah dihasilkan berupa energi keluaran sebesar 10.2 mJ,
dengan nilai akurasi capaian atas arus sebesar 98.1103% untuk frekuensi
dan 98.053% untuk duty cycle sedangkan atas Pulse Width Modulation
(PWM) sebesar 99.898% untuk frekuensi dan 99.948% untuk duty cycle.
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ABSTRACT

Physical exercise that is done repeatedly will force continuous
muscle contraction and increase muscle stimulation as the training load
increases each day. Currently, a supporting training method has been
found that can be used to avoid injury due to fatigue due to accumulated
lactic acid, but is also effective for stimulating and improving muscle
performance. This method is Electrical Muscle Stimulation (EMS). This
study aims to design an arduino-based Electrical Muscle Stimulation
(EMS) tool for multisetting and to test the optimal performance of the EMS
tool. Arduino Nano is used as a wave generator and regulator of frequency,
duty cycle and time duration. The EMS device has been designed
successfully and has variants with a frequency of 10 Hz to 100 Hz, a duty
cycle of 1% to 10% and a duration of 1 minute to 30 minutes. The optimal
performance achievement of Electrical Muscle Stimulation (EMS) that has
been generated is in the form of an output energy of 10.2 mJ, with an
accuracy value of 98.1103% for the current frequency and 98.053% for the
duty cycle while the Pulse Width Modulation (PWM) is 99.898% for
frequency and 99,948% for duty cycle.
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