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Analysis of buttoning and unbuttoning motion by musculoskeletal simulation
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In this study, time measurement, sensory evaluation, and motion analysis
(musculoskeletal simulation) were conducted for buttoning and unbuttoning to analyze the effects of
button size and buttonhole direction. The results showed that there is an inversely proportional
relationship between the ease of buttoning/unbuttoning and time required for buttoning/unbuttoning
and between the ease of buttoning/unbuttoning and the magnitude of joint torque of the upper limb
associated with the buttoning/unbuttoning movement. Additionally, we found that the time required
for buttoning/unbuttoning was the shortest, the joint torque associated with the motion was the
smallest, and buttoning/unbuttoning was the easiest when the button diameter was 1.5 - 2.0 cm and

the buttonhole was vertical or leftward ascending.
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