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Development of Elbow Wearable Robot which Support Meal Movement of

Patients with Essential Tremor Designed Based on an Analysis of Tremor Torque
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Abstract: Essential tremor is a disorder that causes involuntary oscillations in patients while engaging in actions or
while maintaining a posture. The patients have serious difficulties in performing activities of daily living such as
eating food, drinking water, and writing. We have thus been developing an EMG-controlled exoskeleton to suppress
tremors. In this paper, a requirement specification about a stoke torque of the motor mounted on the robot was
developed thought the experiment in which a torque caused by an oscillation was measured. To suppress tremor, we
selected a motor whose stoke torque exceeds the measured tremor torque. The tremor torque was approximately
0.5[Nm] at a maximum. We selected a motor whose stoke torque is 1.3[Nm] to design the robot with a safety factor
as two. As a future work, the extent of tremor suppression by wearing the proposed robot will be validated.
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Fig. 1 Wearable robot for patients with essential tremor
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Fig. 2 Concept of the robot
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Fig. 3 Torque measuring device

Fig. 4 Force torque sensor
(BL AUTOTEC, LTD., MICRO 5/50-SA)



Fig. 5 Maintaining a posture during the task
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Fig. 6 Moment about the z axis M,
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Fig. 7 the proposed robot designed based on
the measurement of the tremor torque
Table 1 Specification of selected motor
compared with requirement specification
Content Specification of Reql.urem.ent
selected motor specification
Stoke torque 1.3 More than 1
Nm
No-load speed 84 More than 80
deg/s

Table 2 Weight of the proposed robot

Weight g
Arm 150
Body 260
Total 410
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