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Background

= Aim
= Flexible testing procedures to test
ankle foot prosthesis for
Level gait
Stair climbing
Slopes

= patient indiviual kinematic and kinetic data
for testing

= State of the art
= Hexapods and 6-axis-robots in sport shoe testing

= Seattle robotic gait simulator

Natural prosthetic gait with a 6-DOF articulated robot
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Motion capturing and ground reaction force

GAIT ANALYSIS
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Gait analysis - Measurement setup
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Gait analysis — Motion capture

6-DoF Body

Treadmill

Lab Coordinate System
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Simulate human gait on an industrial robot

GAIT2ROBOT
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Gait2Robot - Trial setup

:

6-axis robot iy " ~ Motion Capture
Stump model with gel liner

—— 73— Load Cell

Treadmill
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Gait2Robot - Trial video
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Gait2Robot — Kinematic results
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Gait2Robot - Kinetic results

Gait laboratory
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Adapted 15022675 ankle foot testing

GAIT2ISO
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Gait2ISO - Trial setup

Stro

fz a

Fx Fy,Fz
Mx, My, Mz

Rotx

Motion
Actuation

LP

Machine load cell

Ball joint (spring loaded)

—— 6 dof load cell

—— Posterior shift

Prosthetic pylon

Running shoe
~ ~~_ with prosthesis

T|It table

Linear piston (LP)
Machine loadcell

Ball joint + returnspring
6 dof loadcell

Displacement guide

Test specimen

Rotational piston (RP)
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Gait2ISO - Trial Video
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Gait2ISO - Trial results 0.2Hz
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Gait2ISO - Trial results 0.2Hz

Human Fz vs. Machine Force
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Gait2ISO - Trial results 0.8Hz
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Gait2ISO - Trial results 0.8Hz

Force in newton (N)

Human Fz vs. Machine Force
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Future Work

= Robot
= Integration of ABB Force control
= Hybrid force/position control strategy

- Accurate force simulation

= |SO testing
= Minimize hydraulic piston stroke
= Tilt table modification in form of roll over shape

- Higher accuracy in real-time trials
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Thank you for your kind attention

We look forward to your visit
Hall 1, Booth C34

Contact

Florian Dennerlein

Fraunhofer IPA

Nobelstr. 12

70569 Stuttgart

0049 711 970 1926
Florian.Dennerlein@ipa.fraunhofer.de
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