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Human adaptive balance reaction to gait instability caused by

slip disturbance during downhill walking
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Abstract

Aiming at the slip caused backward fall phenomenia during people’ s downhill walking, this study explored the

gait instability caused by slip disturbance, the potential adaptive balance reaction of human lower limbs by using

the methods of plantar pressure analysis and gait analysis. Ten healthy male subjects were selected to downhill walk

respectively on the dry road surface and the slippery road surface under three different slopes of 0, 1:12 and 110,

and based on the data acquired from the experiment, the changing rules of spatiotemporal gait parameters, plantar

pressure parameters and kinetic parameters were analyzed. The experimental results showed that the adaptive bal-

ance reactions to the slip disturbances under the different slops were obviously different. In terms of the overall pa-

rameters, the adjustment reactions under the slops of 1:12 and 110 were consistent. For a few parameters, the ad-

justment reaction under the slope of O was different from that under the slopes of 1;12 and 1:10. Obvious adjust-

ment reactions existed in the initial contact time, loading response phase and preswing phase, which are the impor-

tant adaptive adjustment periods. The study is of guiding significance for avoiding slips and can provide reference
data for two-foot robots’ downhill gait planning.

Key words: biomedical engineering, downhill, instability, gait analysis, adaptive balance
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