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Astronauts tend to experience gait and balance deficits after extended exposure to microgravity resulting in the requirement of gait rehabilitation. We hope to improve these rehabilitation strategies by implementing adaptive feedback about the subject’s real-time movements. This feedback would provide a goal for movement changes to improve their walking pattern. Biofeedback is a common method for accomplishing this goal. Our goal is to provide biofeedback about the subject’s stepping pattern using a novel method – through vibrations applied to the feet. In the current study, we aim to validate that biofeedback applied to the feet is an effective method for altering gait parameters like stepping patterns and stance time asymmetries, in healthy young adults. This would support the feasibility for using this device in future rehabilitative studies. We will conduct experiments with this feedback system that instructs participants to either lengthen or shorten their stance times through vibrating insoles in the participants’ shoes. Subjects will be instructed to push off the ground when their foot vibrates, and if no vibration is felt, that means their push off should occur later during the next steps. Preliminary results demonstrate subjects adjusting their stance times according to the target symmetry provided through the vibrations. Subjects were best at achieving low levels of asymmetry, but not high degrees of asymmetry. When providing feedback to have the dominant limb be in stance for 40% longer than the non-dominant limb, the subject reached an asymmetry of 28%. However, when instructing the subject to have the reverse, they only reached 15% assymetry. This demonstrates that leg dominance may impact the degree of asymmetry that can be reached between the two limbs. If this project supports the use of plantar tactile biofeedback for instructions in altering a subject’s stepping pattern, then this feedback may be especially valuable for quickly teaching someone how to effectively use assistive technologies, such as exoskeletons, in special environments like altered gravity. 

