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Development of Gait Measurement System Combined with IMU and
Loadcell Insole: A Pilot Study
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In this study, an insole-type ground reaction force (GRF) measurement system using a load cell was manufactured and
configured as a system that can measure joint angle and GRF, when walking in conjunction with a commercialized inertial
sensor. The data acquisition device was used to acquire synchronized data, between the inertial measurement unit (IMU)
sensor and the load cell insole. A three-dimensional motion analysis system comprising six infrared cameras and two ground
reaction forces, was used to check the accuracy of the gait measurement system, comprising an inertial sensor and a load
cell insole. The motion and force data were acquired while performing five times six-meter walking test by five young adult
male subjects (Age: 26.0+1.8, Height: 171.4£6.8 cm, Weight: 62.2+10.8 kg). It was measured and as a result of comparing the
calculated sagittal joint angle with the vertical GRF, the sagittal lower extremity joint angle correlation coefficient (Pearson’s r)
was 0.40 to 0.94, and the vertical GRF to be 0.98 to 0.99. It is necessary to upgrade the joint angle calculation algorithm
through future research. Additionally, the possibility of clinical application for actual stroke patients will be reviewed.
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Fig. 3 Data acquisition system by NI myRIO box
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Fig. 4 Attachment of gait acquisition sensor system and marker
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Table 2 Comparison of measured kinetic data (Vertical GRF)
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Corr. 0.99 0.98
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