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Human factor engineering analysis of elliptical trainer by human motion

analysis and physical load analysis
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Functional evaluation of elliptical trainer with human

motion analysis
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Abstract
The exercise equipment used for strengthening and shaping body is getting more important due to the increased population

in exercise. The musculoskeletal disorders will occurs while people conducting the exercise in unfitness exerciser.

The purpose of this study was to compare two different mechanism designs of elliptical exerciser using motion analysis
system (Vicon 460) for the evaluation and design of the elliptical exerciser.The evaluated parameter of elliptical exerciser were
center of mass (COM) - electromyography (EMG ) , and joint angle. Finally, the software (ADAMS-LifeMOD) was used for
establishment of the biomechanical model.

The resistant loading was set to three levels ( Light ~ Middle and High) in the experiment. In the result, there was significant
difference in both vertical( 238%~211% and 199% ) and anteral/posterial (156%~154% and 131% ) excursion of COM compared

with two types of elliptical trainer. There was significant difference in high loading and light loading compared among three levels
of loading. The EMG peak value of the rectus femoris, biceps femoris and tibialis anterior was increased with loads, and the load

effect was observed from the onset of RF, the offset of gastrocnemius. There was no statistical difference in joint angle Chip ~ knee
and ankle ) . The simulated result of joint movement and muscle active from biomechanical software was provided the parameters

for machine designs.

Keywords - elliptical exerciser; COM; EMG; ADAMS-LifeMOD
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