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Institute for Sport & Leisure

The movie
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Objectives of the grass measurement equipment:Objectives of the grass measurement equipment:

•• correlation with player perceptioncorrelation with player perception

•• reproducible resultsreproducible results

•• simulation of player movementsimulation of player movement

The results are used to develop better artificial grass systemsThe results are used to develop better artificial grass systems

Measurement equipment forMeasurement equipment for
grass surfaces and foundationsgrass surfaces and foundations
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What to measure?What to measure?

•• linear friction / griplinear friction / grip

•• rotational friction / fixationrotational friction / fixation

•• shock absorptionshock absorption
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Subjective feelings Subjective feelings  objective data objective data

Interactie veld <=> gebruikerInteractie veld <=> Meetapparatuur
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Linear friction / grip testerLinear friction / grip tester

Strain gauge

Footwear

Fw

FN

Friction coefficient: Fw/FN [-]

Linear actuator
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TypicalTypical  output linear friction / gripoutput linear friction / grip
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Lappeenranta  kuns tgras  ,18-09-2002 ,Statis che tes t ,hak voor ,80 [N/s ] , Fn=85 [N] ,Lotto 10 metaal

meting1 :2.54             
meting2 :2.39             
meting3 :2.59             
meting4 :2.44             
gem.(s tdev.) :2.49 (0.087)

Friction coefficient (F w/FN)max

Friction force Fw/ Normal force FN
Friction force Fw [N]

Leg rotation from vertical (degrees)

Note:Note: F Fww is resultant of friction and grip is resultant of friction and grip
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Rotational friction / fixation testerRotational friction / fixation tester
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Typical output rotational frictionTypical output rotational friction

0 10 20 30 40 50 60 70 80 90
0

0.02

0.04

0.06

0.08

0.1

0.12

C
oe

ffi
ci

en
t [

N
m

/N
]

0 10 20 30 40 50 60 70 80 90
0

5

10

15

20

25

Hoekverdraaiing voet [°]

W
rij

vi
ng

sk
op

pe
l [

N
m

]

Kuus ankos ki kuns tgras  indoor ,19-09-2002 ,6 [rpm] , Fn=190 [N] ,Adidas  Blades

meting1 :0.068              
meting2 :0.074              
meting3 :0.073              
meting4 :0.077              
gem.(s tdev.) :0.073 (0.0038)

Friction coefficient (T w/FN)max

Fr. torque Tw/Norm. force FN [Nm/N]

Foot rotation (degrees)

Friction torque Tw [Nm]
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Shock absorption testerShock absorption tester
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Principle of operationPrinciple of operation

characteristic response-diagram (x/F) of the field

•• excitatorexcitator generates dynamic force via lower construction into generates dynamic force via lower construction into
fieldfield

•• force sensor registers force inputforce sensor registers force input
•• accelerometer registers reaction of the fieldaccelerometer registers reaction of the field
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Use of test resultsUse of test results

•• correlation with player experiencescorrelation with player experiences

•• correlation with other testing equipmentcorrelation with other testing equipment

•• comparison of different fieldscomparison of different fields

•• determining influences of field construction componentsdetermining influences of field construction components

•• design rules for better artificial grass and field constructiondesign rules for better artificial grass and field construction
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StabilityStability

Virtual RealityVirtual Reality

StabilityStability

Shoe FrictionShoe Friction

Stumble Recover StrategyStumble Recover Strategy

Energy ConsumptionEnergy Consumption
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MovementMovement

Real Time Movement

Muscle Activity

Joint Moments

Forces
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