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~ Balance control: ankle strategy

Ankle strategy

~

In response to perturbations, the nervous system processes sensory information and gener-
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anterior

ates descending motor commands that activate muscles to control balance.

Ankle strategy: Ankle muscles are activated in response to a perturbation during walking to
adjust the location of the center of pressure in the stance foot to control balance.

Standing balance, muscle activity is described by feedback of center of mass kinematics [1]

Hypothesis: Reactive ankle muscle activity and joint moments in perturbed walking can be ex-

plained by delayed feedback of COM kinematics

COM feedback as an additional feedback loop in a
model of walking [5].

- Optimize gains to track joint moments

with measured kinematics as input

- Additional COM feedback loop improves

tracking ankle joint moment after perturbation. QO

~ Pelvis push perturbations (data [2]) (® backward perturbations @ forward perturbation )
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|
a 0151 T 0.2y \ datapoint single 20'15 : 0.4
2 04 £ 0.15 perturbation 2, 7. : E 7 Em
Cé) GEJ 0.1 GEJ i g :é
o 0.05 ¢ S o 005 . 0.2 S
= £ 0.05 e TS c
v 2 v v O 2 S
= % | X - Z
C -0.05+ -0.05 I T
< <C 0.05 < o _ = O
q -0.1 ' ' ' ' q -0.1 ' ' ' ' : < -0.1 L L RMSE 0.919 | : < * * ' = ' ' '
-0.1 -0.05 0 0.05 0.1 -02 -0.15 -0.1 -0.05 0 0.05 20.15 -0.1 -0.05 0 0.05 0.1 0.15 1 -0.1 0 . 0.1 -0.1 0 . 0.1
A COM position [-] A COM velocity [-] Reconstructed moment [-] ' A COM velocity [-] A COM velocity [-]
~ Continuous beltspeed perturbations (data [3]) N (— Beltspeed perturbation at discrete instance (data [4]) )
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