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 ABSTRAK  

Interpretasi sinyal elektrik yang menggambarkan kondisi kontraksi dan 

relaksasi otot manusia atau disebut  electromyogram diimplementasikan pada 

pengontrol mikro sebagai sinyal pengontrol lengan robot. Lengan robot yang 

digunakan yaitu robot tipe Dynamixel Smart Robotic Arm dengan lima derajat 

kebebasan yang terdiri dari base rotation, elbow flex, wrist pitch, wrist roll dan 

gripping. Pengontrol mikro yang digunakan dalam rancangan sistem adalah 

Arduino UNO™.  

Sinyal electromyogram dari otot infraspinatus, bicep, dan forearm 

pengguna masing-masing dicuplik oleh instrumen electromyography (EMG). 

Sinyal keluaran dari instrument EMG berupa tegangan DC dengan rentang 0-5V 

agar terbaca nilai minimum (relaksasi otot) dan maksimum (kontraksi otot) oleh 

pengontrol mikro. Hasil pembacaan tegangan DC tersebut oleh pengotrol mikro 

diproses sebagai pengontrol gerakan base rotation, elbow flex, dan gripping pada 

lengan robot. Sensor accelerometer-gyroscope MPU6050 digunakan untuk 

membaca posisi pergelangan tangan pengguna. Sinyal pembacaan dari MPU6050 

kemudian diproses oleh pengontrol mikro sebagai pengontrol gerakan wrist pitch 

dan wrist roll pada lengan robot. 

Hasil pengujian menunjukkan bahwa kontraksi dan relaksasi otot lengan 

pengguna berhasil menggerakan lengan robot dengan rentang simpangan sudut 

sebesar 5°-20°. 

Kata kunci : Dynamixel, Smart, Arm, Robotic, EMG, electromyogram, 

electromyography, accelerometer, gyroscope, MPU6050, Arduino UNO™, Otot, 

infraspinatus, bicep, forearm, base rotation, elbow flex, wrist pitch, wrist roll, 

gripping
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 ABSTRACT  

Interpretation of electric signal that inform the human muscle contraction 

and relaxation which is called electromyogram implemented to microcontroller as 

a robot arm controller signal. The arm robots applied that is a Dynamixel Smart 

Robotic Arm with five degree of freedom which is consist of base rotation, elbow 

flex, wrist pitch, wrist roll and gripping. Microcontroller which is used in system 

design is Arduino UNO™.  

Electromyogram signal from infraspinatus, bicep, and forearm users muscle 

is processed by the instrument Electromyography (EMG). The output signal from 

the EMG instrument is a DC voltages with the range of output is 0-5V in order to 

read the minimum value (muscle relaxation) and maximum (muscle contraction) by 

a microcontroller. The results of the DC voltage readings are processed by a 

microcontroller as a motion controller base rotation, elbow flex, and gripping on 

robot arm. Sensor accelerometer-gyroscope MPU6050 is used to read user wrist 

position. The signal reading of MPU6050 then processed by a micro controller as a 

motion controller wrist pitch and wrist roll on robot arm. 

The test results showed that the contraction and relaxation of muscles arm 

of users succeed moving the robotic arm with a range of deviation angle of 5°-20°. 

Key Word : Dynamixel, Smart, Arm, Robotic, EMG, electromyogram, 

electromyography, accelerometer, gyroscope, MPU6050, Arduino UNO™, 

muscle, infraspinatus, bicep, forearm, base rotation, elbow flex, wrist pitch, wrist 

roll, gripping
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