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Get from here To here

Motor learning

Mission statement
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Today
• Overview of experiments

• Results of motor learning
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Motor learning

1.Improved mechanical efficiency

2.Changes in propulsion technique
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1. Mechanical efficiency

› Percentage of internally liberated energy that is used 
for propulsion:

› Wheelchair ME is low (<10%) compared to for 
instance handcycling (ca. 15%) and cycling (ca. 25 %)

ME(%) =
Poutput

Pmetabolic
� 100

Measured at the wheels

calculated from Cardio-respiratory 
measurements

Wednesday, October 31, 12



Center for Human Movement Sciences

2. Propulsion technique
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Experiments 2010-2012
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•All interventions followed the same 
type of trial setup and total dose
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Database of 83 subjects
• The same pretest

• Different interventions

• The same posttest

n=83 Mean Std

age 22.8 3.6

body mass 80.2 11.4

height 1.87 0.07
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Matlab
• Function to do Push-detection

• Function to do Push-by-push analysis
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Research question
• What motor learning processes take place 

during the 12 min pretest for all subjects 
in the database?

12 MIN

4 8 12
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Change in mechanical efficiency
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Conclusion
• In the first 12 minutes people 

reduce their energy cost

• In the first 12 minutes subject 
change their propulsion technique
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Future work
• Further explore the relation of propulsion 

technique with mechanical efficiency

• Add kinematics (3d position registration) to 
kinetic (Measurement-wheels) data
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Questions ?

r.j.k.vegter@umcg.nl
http://www.rug.nl/staff/r.j.k.vegter/index
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