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Hip osteoarthritis (OA) causes Backdrivable hip exoskeleton + task-agnostic controller
pain due to joint load can relieve joint pain across activities
Introduction Key Results
- Hip OA affects millions globally, but effective non-surgical 9T oo m e "% | mm comon )
. 4 201 WM Fast
treatmer\ts remain limited [1]. | | L ess Pain S o+ n S‘;‘?SZ, “
- Conventional frontal-plane braces fail to reduce pain from o 3 2 10-
sagittal-plane muscle forces during movement [2]. E S A 0
o . . o _
- Sagittal powered hip exoskeletons can lower biological £ 5 f +
hip moments and muscle forces, alleviating OA pain [3], - I:l I:| I:l I:I I:| I:| :%_10- - ' 1
but task-specific controllers restrict their effectiveness [4]. 'Faster
-20 +
> Less DIffICUlty e Assis5thO/r0|§:OLevel e
E On average, Active exoskeleton:
- 2 - Reduces pain by 53% and
Contro"er DQS|gn § difficulty by 57% (Fig. 1)
_______________________________ = I:| I:| - Increases comfort speed by 7.5%
Gait Module Vel\:locgt)rlzlased and fast speed by 0.9% (Fig. 2)
T Virtaal Springs ;e::r:lm ' Text.mod sD STN SIT . Increases sagittal hip range of
& ' Exter<ion Text || Modulation E’Tﬂex,moi _ ACt""t'es motion by 16.3% (Fig. 3)
Spring » ‘ — %T;ﬁ:gs Fig.3 e No-Exo  —— 100% Exo 0% Exo
Flexion | Tflex Descent - _
Sping [T | Modaion | 5 A torsermom /7N 2
. sitStand | 920 | 1
Si/Stand | | Tsts . _ Modulation ! - e
e e ey | TS KoL S . . s
________________________________ : Modulation Tots.mod T
! Thigh Velocity - 0 20 40 60 8 100 0 20 40 60 80 100 O 20 40 60 80 100
STS Module : | Modulation | : Gait Percent (%)

- The physical component-based controller has two CO“CIUS'O“

modules for different tasks.

- Each module has velocity-modulated virtual springs - The physical component-based hip exoskeleton

that map kinematics to torque. controller can provide task-agnostic assistance across
- Torgue from the two modules is intergrated to provide activities.

task-agnostic assistance. - Hip exoskeleton may offer a novel convervative

Intervention for managing hip OA.
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