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As the exoskeleton robot for the assistance of walking is on the rise, HRI (Human-Robot Interaction) come to be an
important issue. So in this research the angle following Variable Stiffness Actuator by using cam for overcoming the
limitation of volume and weight in existing mechanisms. For this mechanism determinant of stiffness is not an absolute
value but it can be change from zero to rigid by the location of the pivot in the gage between the application point of the
input force and output force. So it can be miniaturized and have the volumetric advantage by kinematic design. This
variable stiffness system make the HRI effective and the safety from injury resulted from the malfunction and the wrong

control can be guaranteed.

NOMENCLATURE

F; = Generated by spring’s force

o = Spring deflection distance

6 = Intermediate link angular deflection
q = Output link angular deflection

p = Spring pretension distance

f = Lever angular deflection
p=q-0
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Fig. 4 Sagittal right knee angle/torque plot
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Fig. 6 Knee angle/effective arm data plot at gait cycle
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Fig. 11 Comparison simulation/formula stiffness data
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Fig. 13 VSA measurement system
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Table 1 Comparison of size and weight

Cam VSA AWAS-IT
Length (mm) 88 180
Width (mm) 394 140
Weight (g) 357 1100
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