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BELOWKNEEAMPUTEES

A 2050: 1 in 95 Americans

I ZieglerGraham et al.ArchPhysMed Rehabil 2008

A 95% Have Health Problems
I Residual, Back and Phantdain

A Ephraim et al.ArchPhysMed Rehabil 2005

I Osteoarthritis
A Lemaireand FisherArchPhysMed Rehabil 1994
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< HYPOTHESIS

a . S &kre@amputees are able to walk

with symmetric joint moments, but at
0KS 0240 2F AYyONB|

Objectives
A Compare Asymmetric and Symmetric Gait

A Predictive Simulations

A Compare Results @ifferent Simulations
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METHODS

A Human Model
A Passive Prosthesis

A DirectCollocation
I Dynamicsn Constraints

A Find Open Loop Controls
I Track AbleBodied Walking Data
I Minimize Effort

A Ackermann & Van deBogert J.
Biomech2010
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METHODS

A Human Model

A Passive Prosthesis liopsoas 7 2 Gluteals
A DirectCollocation Rectus FemorisC Sl
I Dynamicsn Constraints \\'
Vasti — — Hamstrings

A Find Open Loop Controls
I Track AbleBodied Walking Data
I Minimize Effort
A Ackermann & Van deBogert J. Tipig|is Anterior —ﬂ—- Soleus

Gastrocnemlus

Biomech2010
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A Human Model
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A Passive Prosthesis ||iopsoas7f"’;“ Gluteals
. . &1
A DirectCollocation Rectus FemorisC k
i Dynamicsn Constraints \\.\"';’

Vasti — — Hamstrings

A Find Open Loop Controls
I Track AbleBodied Walking Data
I Minimize Effort

A Ackermann & Van deBogert J. TFibiglis-Arterior —— Seleus
Biomech2010
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METHODS

A Human Model

A Passive Prosthesis

A DirectCollocation
I Dynamicsn Constraints

A Find Open Loop Controls 05}
I Track AbleBodied Walking Data

I Minimize Effort 0
A Ackermann & Van deBogert J.
Biomech2010 :
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SOLVEDSMULATIONS

A Able Bodied

A BelowKnee Amputee
I No Symmetric Moments
I SymmetricMoments in theHip and Knee

SymmetryConstraint:

O () i)(c %) I
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A Joint Angles are
Symmetric Already

Hip Extension Angle [deg]
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RESULTSHIP MOMENT

A Asymmetry Present

A Significant Increasia
Residual Hip Moment

Hip Extension Moment [N m]

| | | r r . A Possible Health Problems
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A Asymmetry Present
A Very Similar to Literature

A Decreasen Knee Moment
for Both Legs



