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Development of a Temain-specific Modified Gait Index
Using the AnyBody Modeling System
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Abstract: Gait is intricately linked to human health, with key gait indexes showing strong correlations. To overcome limitations of
flat-surface-focused evaluations, we propose a Modified Gait Index (MGI) that adapts to diverse terrains such as ramps and stairs.
Gait data were collected from 15 healthy adults using motion capture, IMU (Inertial Measurement Unit), EMG (Electromyography),
and force plates. For each terrain, principal component analysis (PCA) identified key contributing features based on loading vectors
and contribution scores. MGI formulas were derived by combining these features with clinically relevant variables, including stance/swing
ratio and joint flexion angles. Participants were divided into training and test groups based on PCA similarity, and generalization
was evaluated using interquartile range-based normal thresholds. Across all terrains, the test group’s average GI values remained
within the training-defined normal range: 1.05 - 2.82 for ramp ascent, 0.71 - 4.02 for ramp descent, 1.68 - 2.86 for stair ascent,
1.15 - 3.99 for stair descent. Although some test values approached quartile boundaries, no outliers were observed. These results
demonstrate the MGI’s terrain-adaptive consistency and generalizability, supporting its application in exoskeleton control strategies
for users with subclinical gait deviations or muscular overload.
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Development of a Terrain—specific Modified Gait Index Using the AnyBody Modeling System
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Fig 2. Motive program Helen Hayes Markerset, Experiment
environment (Stair, Ramp).
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