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Objective

* Adjust rolling athletes’ leg times to be comparable
with runners’ times by multivariate prediction
modelling.
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Method

e 51 legs over 337 km and 15 athletes (12 male, 3 female)

e Mix of physical status

e uni-lateral leg amputation (wheelchair or double-poling on a skate-
board)

e bi-lateral leg amputation (hand bike)

e spinal cord injury (hand bike or wheelchair)

e uni-lateral partial paralysis on both leg and arm (three wheel
bicycle)

e able-bodied (hand bike)

e Polar RS800CX with a G3 GPS sensor
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Method

e 31 X-variables

e 1 Y-variable (estimated leg time, 3.5 min/km to
6.5 min/km)

 Multivariate data analysis

e PLS —Partial Least Squares regression
e SIMCA P-11 by Umetrics AB

Holz als Rob- wnd Werkstoff 60 (2002) 130-140 © Springer-Verlag 2000
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PLS prediction as a tool for modeling wood properties
). Danvind
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I\/l et h O d Create data sets PLS steps

Create different data sets
for different modelling

approaches.
Data set Changes
.*"u:1f71 or delete Improve model or
\'Eirmbl'-:!f or c:] return to old and
obscrvations. check other

ﬂ parameters,

Do not overfit!
New PLS maodel

N Z?

Analyse and evaluate

Q* and R%: Goodness of fit predictice power.
permutation test, valid?

VIP: Weak and strong variables?

Residuals: Patterns, outliers?

Scores: Patterns, outlicrs?

Loadings: Patterns, relations factors-responses?

4

Save models and study results
Save models from different modelling approaches.

“ Dicuss methods and results of vour prediction =
Mittuniversitetet modelling and state conclusions. N PA R AS P 0 RT
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Variable of Importance Plot

Results

Asphalt/gravel road

Male/female

Elevation

Perceived exertion
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Results

L4
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Variable

Constant
Female(0)Male(1)
Time

km-time (min/km)
Average speed flat sections
Average speed
Maximum speed
Elevation, ascending
Elevation, descending
Distance

Weight of athlete
Estimated ability (1-10)
Final position in leg
Three-wheel bike
Mountainboard+poles
Handbike
Wheelchair+poles
Weight of equipment

Coefficient
11,2855
-1,07548
0,315519
-1,70686
-0,0443407
0,413901
-0,0667564
0,0164948
0,0219297
3,35324
0,110577
-2,38432
-0,264877
-0,890294
-0,574698
0,158263
2,73805
-0,0049382

PLS prediction model
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ReS U |tS PLS prediction model

P KlassificeringStOlavstodell 5 - M4

Workset.. H Options... Title: Untitled m

Type: PLS Ohservations (M)=45. Variahles (K)=18 (#=17.r'=1)

Carmponents:

A R&x  RZ+cum)  Eigenwva.. Ry R2Y(cum) oz Lirmit QZ(cum)  Signifi... It...
] Cent. Cant.
1 0.302 0,302 514 0,701 0.701 0.65 0.05 0.6E R 1
2 0,159 0,481 2.7 0,173 0.874 0,465 0.05 0813 R 1
3 0,137 0,595 2,33 00504 0,934 0,359 0.05 088 Rl 1
4 013 0,728 22 0.024z2 0.958 0,237 0.05 Ao R 1
5 0.0539 0,782 0.917 0.0151 0.973 0.03E6 0.05 0La17 R 1

R%Y =0.973 Q?=0.917
Explained variance  Predicted variance
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Running time used for calibration of model (min)
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Results

Observed vs Predicted

y=099837+0 07117
R2=09733

Subjective estimation
(classification) of
individuals’ running times
(performance)
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30 40 a0
Predicted running time (min)
EE = 1,87337

g0

SIMCA-P 11 - 2014-07-151417:21
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Results

Total rank (200 teams in total)
Original: 90" Adjusted: 140t

Best ranking on individual leg
Original: 1%t Adjusted: 17t
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Concluding remarks

Personal reflections:
For inclusion on the grass-root and leisure level in
this relay competition -this system is not needed

However

For individual races it might be of interest to
compare times with runners
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Concluding remarks
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The Bermuda Square?
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En investering for framtiden

EUROPEISKA
UNIONEN

Thanks for your attention! S

utvecklingsfonden

Peak Innovation
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Thanks for your attention!
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