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How does forefoot stiffness affect gait  
on level ground, ramp & stairs?

Conduct study using wearable sensors.

Can DMAMA reflect biomechanical 
changes caused by stiffness?
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Calibration: 
• Motion Capture (in lab)

= Vector from knee or ankle to LC

Knee/Ankle Moment =

Xsens IMU’s

iPecs 6-axis 
Load Cell (LC)

Variable 
Stiffness Foot 

[1]

Moveable Fulcrum to 
Adjust Stiffness

Fsensed MsensedX + 

Data from load cell 
was transformed 
into the leg frame

How the ankle controls 
the location of force 

interaction.

Single number to 
summarize stance 

phase.

IMU’s to Reconstruct Motion: 
level ground → ramps → stairs

Higher Stiffness: 
• Greater DMAMA 
• Greater Knee 

Moment Highly variable

• “Real-World” Studies  
• Different Prostheses 

• Other Terrains 
• Speed [2] 
• Running [2]
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