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Scaling in OpenSim

@ Scale Tool

Frale Factors  Static Pose Weights

T | > S | d | Subject Data Generic Model Data
OO S Ca e I I l O e LR Model name |OSworkshop_scaled Model name | 3DGaitModel 2352
Mass Mass
(] Add markers from file = Marker set |40 markers

Resulting marker set |40 markers

Scale Model

Marker Data

#\MorningExample\scalingWWorkshop_StaticTrial_rotated_wlC.trc || [ kers 46
Frgimes 186 @ 100 Hz

Preserve mass distribution during scals
Marker data for measurements

Average measurements betwedg times 0| and 1.85

Time D - 1.85 s

Adjust Model Markers

Marker Data
zifers 46

hop_ESB\MorningExample‘\scaling\Workshop_StaticTrial_rotated_wiC.trc ||

1.85

0 |and rames 186 @ 100 Hs

[ ] Coordinate data for static pose ime 0 - 1.85;:

[ ] Preview static pose (no marker movement)

Save... Run Close Help
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Definition of scale factors

scales model segments
as well as mass
properties, muscles, etc.

@' Scale Tool

Settinde Scale Factors  Jtatic Pose Weights

Use measurements

IIse manual scales

Uniform [ Edit Measurement Set

LInifarm

Reset to Measurement

Body Mame Measurement(s) Used Applied Scale Factor(s)
ground IUnassigned 1.0
pelvis pelvis 1.001514
femur_r thigh 0.9561565
tibia_r shank 0.955018
talus_r foot 0.952130
calon_r foot 0.952130
toes_r foot 0.952130
femur_| thigh 0.9561565
tibia_| MANUAL SCALES 0.950000
talus_| foot 0.952130
calon_| foot 0.952130
toes_| foot 0.952130
torso torso 0.9838918
Load... Save,.. Run Close Help
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Definition of scale factors

Measurement-based scaling
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Generic model Scaled model

@ Experimental markers
@ Model markers

Manual scaling

specified by the user based on
some predetermined measure
e.g. anthropometric measurements
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Definition of scale factors

) scale Tool >

itz Scale Factors

|lse measurements = = Uniform{  Edit Measurement Set |

Ltatic Pose Weights

IIse manual scales = = LInifarm Reset to Measurement

Body Mame ) Measurement Set >
ground
pelvis Measurements Marker Pairs |
femur_r 5 torso STRN CLAY Ti0 c7 x|
tbl'a—r X pelvis LASI RASI
falus_r X thigh LASI LKNE
calon_r

X shank LKME LAME

toes 1
Fernur | X foot RTOE RHEE

tibia_| +
talus_|
calon_|
toes_|
torso

RASI RKME
REKME FLANE
LTOE LHEE

[+ [ [F [+
HPK|H|H]X
HKIX|X

Ok

Load... Save,.. Run Close Help
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Definition of scale factors

'@ Scale Tool

Setting

: Scale Factors

tatic Pose Weights

U nts | shank A | = |shar1k A | = |shar1k e | LIniform | Edit Measurement Set |
(®) Use manual scales ) U.Elﬁl = | IIJ.EIE| = | I:I.EIE| Uniifarm | Reset to Measurement |
Body Mame Measurement(s) Used Applied Scale Factor(s)
ground |Inassigned 1.0
pelvis pelvis 1.001614
femur_r thigh 0.956165
tibia_r shank 0.955018
talus_r foot 0.952130
calcn_r foot 0.952130
toes_r foot 0.952130
femur_| thigh 0.956165
tibia_| MANUAL SCALES 0.950000
talus_| foot 0.952130
calon_| foot 0.952130
toes_| foot 0.952130
torso torso 0.988918
Load... | | Save... | | Run | | Close | | Help
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Adjust model markers

adjusts the model markers to match
the experimental markers at the
static pose
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Define weights

places model in static

pose (by IK)

adjusts model markers

{0} scale Tool >

Settings Scale Faffors  Static Pose Weights
Enable all selected Value () From file Trial_rotated_wC.trc Weight 100

[ ] Disable all selected Default value

Manual value

Enahley Marker Mame Value Weight
From File 100.0| m
[1 [|rRTHI1 From File 1.0
[1 |rRTHIZ From File 1.0
[1 |rRTHI3 From File 1.0
RKME From File 100.0
RKMEmed From File 100.0
[l |rTIBL From File 1.0
[l |rTIBZ From File 1.0
] |rTIB3 From File 1.0
RAME From File 100.0
RAMKmed From File 1000 +,

Enabled Coordinate Mame Value Weight
[0 g 0.0 0.0] A
ankle_angle_r 0.0 0.0
subtalar_angle_r 0.0 0.0
mtp_angle_r 0.0 0.0
[] hip_flexion_| 0.0 0.0
[] hip_adduction_| 0.0 0.0
[] hip_rotation_| 0.0 0.0 v

Save... Close Help
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Scaled model
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Hints

Scaling can have a big impact on your simulation results

Use joint centers for scaling in participants with movement disorders
Kainz et al. (2017), J App Biomech 33(5), 354-360.
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Demo of scaling tool

. OpenSim 3.2

File Edit Scripts Tools Visualization Window Help

5 v @
- Simulate Motion:
Il <« 11 » Il 0000
iga 4 % |: Coordi viewd 5| L=
(0 3DGaitModel2352 Jq
E-() subjector a
[ % Bodies )
58 Joints B
-5% Constraints )
% Contact Geometry B
-5 Forces
%" Markers L=
.58 Controllers 5}
Probes a
Other Components -
Motions =
% static pose A
: Properties a =
=Mo Properties =
: Messages
pair 0 (R.ASIS, R.Knee.Lat): model = 0.508288, experimental = 0.538738
pair 1(L.ASIS, L.Knee.Lat): model = 0.508288, experimental = 0549642
overall scale factor = 1.07063
@ | |Measurement 'shank’
pair 0 (R.Knee.Lat, R.Ankle Lat): model = 0.401944, experimental = 0.458672
pair 1 (L.Knee.Lat, L.Ankle.Lat): model = 0.401944, experimental = 0.4356842
overall scale factor = 1.11398
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