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To compensate for locomotion disabilities, advanced devices are being developed. Control of such technologies is a key research challenge. A reference kinematic profile for
the affected joints is often required. This poster introduces a novel method for estimating reference kinematics of leg joints from kinematic signals of the contralateral leg.

Estimate one leg kinematics from contralateral leg only

Kinematics references are needed to control devices Orthosis/Prosthesis o CLME
AQO
Locomotion is divided into two categories: \[ \,\/ f/\f Fused
Discrete movements [ 1 Est
Rhythmic movements Estimator Tide3(i-1)45

Combining specific estimators

| . .
1 Hip 1 Position
N i 1
[\ VV W Known 2 Knee 2 Velocity
qu

Complementary Limb Motion Estimator (CLME)  Discrete movements Unknown 3 Ankle ' 3 Acceleration

Adaptive Oscillators (AO) Rhythmic movements Unknown limb  Known limb

CLME infers motions from contralateral leg

Adaptive Oscillators leverage rhythmicity of walking

CLME is trained with Kalman Filter (KF) takes into account o Tw
Best Linear Unbias Estimator derivative relationships ‘/Q/ YW\
dK ‘ ;
qu BLUE o Aan
= N\
, 3 ! AO AO
Offline -/ dK,3(i—1)+1 A0 v s« 9K 3(i—1)+1 T U 3(i-1)+1
> — : /\/ > > S >
A Y, n
KF 0
qu |
g = (1— W)C]EF + Wq(A/O Weighting function CLME Generalization
1 Computing gains
T T € 1+ exp (A (05 — €7°)) On multiple users datasets [1, 2]
i AO ;
Ak 3(i-1)+1 £ . D W 1- . 1 1 Poss.hip 150 -
. o i gFused Sc? 0.5 Wheos. hip Wel. Hip . ' =T &
:E Fusion —4— D:_ 0 \ =
q CLME KF preg 2
CLME - KF U S _, o0
0 €05 14 0 €05 14 35 35
A, b K e"0 (deg) e"0 (deg) bpos (deg)

Fused estimator follows the maximum correlation
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