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Quantifying Gait Based on Inter-joint Coordination for Development of Gait Training Robot Control
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Abstract: Elderly people are at risk of tripping because of lower inter-joint coordination. Gait training to improve
inter-joint coordination could be instrumental in avoiding tripping. However, a method for making trajectory based on
inter-joint coordination has not been established. In this paper, we quantified the gait by deriving a plane of lower limb
joints space which is a three-dimensional representation, and investigated the relationship between the variance of the
minimum toe clearance and the variance of the joint coordination along vertical direction to the plane. As a result, the
direction of the normal vector of the plane was almost the same as the direction of the Jacobian vector between toe
clearance and lower limb joints. We concluded that plane shows inter-joint coordination to inhibit the variance of the
minimum toe clearance as the correlation coefficient between the two variances was 0.864.
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Fig. 1 Method of quantifiyng gait
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Table 1 the normal vector of the plane in each subject

Subjcet 6h direction 6k direction fa direction
A 0.682 0.121 0.721
B 0.762 -0.399 0.510
C 0.777 -0.0963 0.624
D 0.736 -0.0557 0.674
E 0.558 -0.243 0.793

Table 2 Contribution rate and inner product in each subject

Subjcet | contribution | contribution | Contribution | Inner
ratio 1st ratio 2" ratio 37 product
A 0.851 0.138 0.0111 -0.928
B 0.825 0.168 0.00736 -0.851
C 0.915 0.0803 0.0325 -0.917
D 0.683 0.301 0.0164 0.876
E 0.630 0.350 0.0191 0.651
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