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Mission statement

Motor learning

Get from here To here
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Today

e Overview of experiments

e 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:

F Measured at the wheels

POU U
ME(%) = PU 4100

P metabolic
\\ calculated from Cardio-respiratory
measurements
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2. Propulsion technique

14
12 L
Torque around wheel axle
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Right side of forward facing Wheelchair

-Fz (into chair)
e

Forward
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® All interventions followed the same
type of trial setup and total dose

WEEK 1 WEEK 2 WEEK 3
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12 MIN

56 MIN INTERVENTION

12 MIN

INTERVENTION GROUP

12 MIN

CONTROL GROUP

12 MIN
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Database of 83 subjects

e The same pretest n=83 Mean |Std

age 22.8 3.6

e Different interventions
body mass (80.2 |1.4

.87 10.07

e The same posttest height
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Pretest
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ca. 800 repetitions
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Matlab

e Function to do Push-detection

function [Pushstart,Pushstop,Pushstartlocation,Pushstoplocation) = PushbyPush4 (Torgque,Cutoff Noise)

nction that determine the pushes from a torque signal ca round the axie ©of a handrim.
A push 15 defined as a period of positive torque with a max tor higher then the Nm specified
D Cutoff:
1 ut
1 Ju )rqgque around e 2 (axle) of a wheelchalx
:C MaXx ) 11 Able torqud O count a A J
No [ NOo e 0 the Inal

output:

Pus identificatio

Copyright 2011, Riemer egter
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e Function to do Push-by-push analysis

function [matrixl, matrix2, matrix3, matrix4, Headers)= Handrim AnalyseslO(Matrix,SampleFreq,Cutoff Noise)
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Cycle -time

One minute average

| @=> Mean torque/push

Torque around wheel axle

@® Start/Stop identification

Cycle

One minute time average
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Research question

e \What motor learning processes take place
during the 12 min pretest for all subjects
in the database?

12 MIN
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Mechanical efficiency

Change in mechanical efficiency
Change in ME
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Change in propulsion technique
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Torque [Nm)
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Conclusion

e In the first 12 minutes people
reduce their energy cost

e In the first 12 minutes subject
change their propulsion technique

%

university of
groningen

Wednesday, October 31, 12



Future work

e Further explore the relation of propulsion
technique with mechanical efficiency

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

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