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With balance assessment being essential to the prediction of fall risk and detection and assessment 
of motor disorders, increasing clinical accessibility to objective balance metrics is essential. Work 
has been done validating center of mass (COM) acceleration metrics against well regarded force 
plate center of pressure (COP) position standards for mobile device data acquisition systems, but 
most research is restricted to devices being close to the COM or strapped in a harness 
configuration. Through the use of rigid body kinematics and the inverted pendulum model, this 
study develops novel methodology for calculating COM acceleration using mobile devices in 
arbitrary positions, as well as a novel approach to validation through direct comparison of COP 
position predictions to force plate measurements. Validation of this methodology included 
comparison of smartphone and force plate results for COM accelerations and COP positions. 
Results showed good analysis performance for both approaches during subject intentional 
swaying, but results were limited in cases of little motion where good balance was observed. 
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