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Simulate 4° - ¥ Motion: No Motions

Navigator X | Coordinates —|[ viewo x

>

%9 Bodes
#-& ground
5@ pelvis
@& femur_r
#-& tbia_r
5@ talus_r
#-& calen_r
& toes.r
& femur |
#-& tbia_|
0@ talus |
#-& calenl
& toes |
#-& torso
23N Joints

=% ground_pelvis
rotation1

rotation2
rotation3
translation1

translation2

B

o8 oo

o

translation3
@ hip_r

W knee_r

4\ ankle_r

- subtalar_r

©-% mtp_r v

Properties X -

Scri Window X ot

Updating Model file from 20303 to latest format...
Loaded model 3DGaitModel2354 from file C:\OpenSim 3.3\Models\Gait2354_Simbody'\gait2354_simbody.osim
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Probes

Other Components
% Motions §
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Forces - Properties %
}: Properties

type et_Object
objects (Arre
|oroups (Arrs

Messages % | Scripti Window =

Updating Model file from 20303 to latest format... -
Loaded model 3DGaitModel2354 from file C:\OpenSim 4.3\models\OpenSim\4. 3\Models \Gait2354_Simbody\gait2354_smbody.osim Fi
} | |ControllerSet 'Controllers’ was renamed and is being reset to ‘controllerset’,
e @ || ComponentSet MiscComponents' was renamed and is being reset to ‘componentset’.

Storage: read data file = C:\OpenSim 4.3\models\OpenSim\4, 3\Models\Gait2354_Simbody\subjectd1_walk1_grf.mot (nr=1501nc=19)
Storage: read data file = C:\OpenSim 4.3\models\OpenSim\4. 3\Models\Gait2354_Simbody \subject01_walk1_ik.mot (nr=73 nc=24) : |

m

258 e ) S Al gy Oy semy S s Joop 4 K (08 Jlad b
: coordinate L oLi&l-Y

20l (S Glaliie Oy e g salie (Ul 53 e coordinate Caad o

@) Opensim 4.3 ol =l

i Tme 1331 > (=
B @ ; Speed | 120400 4l 4 ||> > Lew
| Navigator [ Coordinates = ) || visualzer Window x| [Pause] =B
Model: 30GaitModel2354 (s ] || B B .
—H|® @ @
i pelvis_tilt Vme-t‘m W 0 —— w0 m ,O ’Q {{}
pelvis ist| -3.454 > o0 —@— 0 (0.000 ) a & 4
pelvis_rotation |  -5.083 | = o0 —@— 0 0.000 1 &
peivis tx|  0.591| M2 5 —g— s |0.000 a7
pelvis_ty 1013 T —e 0,000 £
pelvis_tz 0.037 | lu £ — 0.000
hip_flexion r | -19.359 | = 120 —@— 120 0.000
hip_adduction_r 2.45% W 120 —@— 120 0.000
hip_rotationr | 3.360 | = 120 —@— 120 0.000
knee_ange r| -22.97 W= -120 —@ w0 0.000

« n

| Forces - Properties ®
= Properties i
|type et_Object_
|objects (Arre
‘QIDUDS (Arrs

Messages % Scripti Window =)

Updating Model file from 20303 to latest format... -
Loaded model 30GaitMadel2354 from file C:\Opensim 4,3\models\OpenSim\4 3\Models \Gait2354 _Simbody \Gait2354_smbody.osm

[ ControllerSet ‘Controllers' was renamed and is being reset to controllerset,

{Forces @ | |Componentset MiscComponents' was renamed and is being reset to ‘componentset. -

[ Storage: read data file = C:\OpenSm 4. 3\models\OpenSm\s. 3\Models|Gait2354_Smbody\subjectd1_waki_k.mot (=73 nc=24) E
[ Coordnate. setvalue: coordinate pelvis_tit is locked. Unable to change ts vaiue. _

[ ] e

PathPont:gut_med1_r-P2

[z
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L
@ OpenSim 43
File Edit Scripts Tools Window Help

a = Tme 0.458 s (]
simulate | & - ‘ ¥ Motion: Coordnates
_ Speed 1: 0.400 Il <« 1l > I »l 1.600

Navigator | Coordinates % Ll || Visuaizer Window %

@ © ©

Model: 3DGaitModel2354 Poses >
- S Jde=> J Vit
e pelvis_tilt Vwes.zsm e - ?;;0 ),92'6 - _9'> e L)“’:):?'
pelvis_ist|  0.000 | §= - 0.000 M 4)_95 d\)JJJtM
= T e
o

pelvis_rotaton | 0.000 |l = 0.000 o

pelvis_tx | 0.593 M 5 0.000

a|

pebvis ty  1.0490 W = —a 0.000
pelvis_tz -0.023 | - - 0.000
hip_adduction_r -4.041 | u — 0.000
hip_rotation_r -8.694 | £ —a 0.000
knee_angie r  -36.370| M = —o 0.000

Forces - Properties #
Properties

type

objects

groups

Messages 5% ScriptingShell Window (=

Updating Model file from 20303 to latest format... -
Loaded model 3DGaitModel2354 from file C:\OpenSim 4. 3\models \OpenSim\4. 3\Models\Gait2354_Simbody \gait2354_simbody.osim
ControllerSet ‘Controllers' was renamed and is being reset to 'controllerset’,

Foroes @ | | ComponentSet MiscComponents’ was renamed and is being reset to ‘componentset )
Storage: read data file = C:\OpenSim 4.3\modsls\OpenSim 4. 3\Models \Gait2354_Smbody \subject01_wak1_ik.mot (rw=73 nc=24) £
Coordnate.setValue: coordinate peivis_titis locked. Unable to change its value.

PathPoint:gut_med1_r-P2

Ll sl JaSuEs <) 4 a8 Sl |y Jae Dliale Al s topology view 4_'\5\)@} window S),Uu Bl

@ Opensim 33 - X
File Edit Scripts Tools Window Help
: - Time <]
Simalate [ Propetis Motion: [No Motions -~
ScriptingShell 1Fs 14l < 1l »I>pl
————————————— Coordinates - —— - - -
Navigator | Coordinaf 0 X 5 | Topology View X% -
Topology View
Model: 3DGaitModel2354 Messages s >
hip_flexion_r | @ Navigator @ 10 [0.000 A
hip_adducton_r | g Add View @ 120 [0.000 m
hip_rotation_r 0.000 Wit -120 @ 20 |0.000
ground_pelvis
knee_angler | 0.000 M @ 0 [0.000
ankle angler|  0.000 W= 0 @ o0 0.000
subtalar_angle_r 0.000 WMf> <0 @ oo [0.000
mtp_angler| 0000/ WME o0 @ 0.000 hip_r hip_| back
hip_flexion_| 0.000 | s & @ 0.000 * *
hip_adduction_| 0.000 | T @ 120 0.000
hip_rotation | | 0.000 | B = @ 0.000
knee_angle ||  0.000) B = ™ 0.000 knee_r knee_|
ankle_angle || 0.000 M @ &0 0000 ‘
subtalar_angle_| 0.000 | s £ 0 @ %0 |0.000 ¢
mip_angle_| 0.000 Wi 0 @ & 0.000
) ankle_r ankle_|
lumbar_extension 0000 W <0 @ 90 [0.000 ‘ ‘
Jumbar_bend 0.000 0.000
. o bt
lumbar_rotation |  0.000 M {~ 90 @ o 0.000
v
< > subtalar_r  subtalar_|

'

Properties X -

mtp_r mtp_|

'

'

ScriptingShell Window | Messages X -

Updating Model file from 20303 to latest format...
Loaded model 30GaitModel2354 from file C:\OpenSim 3.3WModels\Gait2354_Simbody\gait2354_simbody.osim

@ 6c ~Tg) 6 [BAM

9/27/2025 EZ
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«Slae 5 Jualia oY

dhaie & 514y i 4S o had ) se b ot ad b (function) S e iy ) ) dhaie (531 ) 4n 2 48 ) 53

and sl i

@) OpenSim4.3 = =
File Edit Scripts Tools Window Help
— - e
5@ 4 — T I e
11
| Havigator # | Coordinates. g 2 ; LHEE
50 socotmosemrs -}
& ground nn«‘
% Bodies il
5.9 Jonts 08
i W ground_pelvis ”“
5% hp_r e [y
% rotation1 Lokl
% rotation2 021
% rotation3 Lh!
% tanslation1 o8
% translation2 21
S transiation3 02 |
@ L pelvis_offset k|
@b femur_r_offset Ay
5% knee_r 08
% rotationl 028,
2 rotation2 7
% rotation3 St
.. [ % franslationl - °:
[ rotationt - Properties = _:‘ E=4 ! S I | o -
- Properties. <11 <10 09 08 .07 06 05 04 03 02 01 00 01 02 03 04 05 06 07 08 08 10 11
name rotation
type TransformAxi
|coordinates (hp_flexion_r) X ¥ Crosshairs [_ Settings... ]
|axis ©01)
s m— | Type: [Unesrruncon (et faxiona) @
= (o= ]
| Transform function of the sed to pp— —_————
| amount of displacement along a specied axs.
BC T 9] -0
@) OpenSim 4.3 o @] =
File Edit Scripts Tools Window Help
p - - e
& MA translationd - function S waeseoin = =)
0.0045 |
P 00040 |
00035 |
0.0030 |
00025 |
00020
00015 |
00010 |
0.0005 |
0.0000 |
-0.0005 |
-0.0010
00015 |
-0.0020
@ b femurr_offset |
+ }- nb‘a_r_offset 0100
W anke_r -00035 |
W+ subtalar_r el
5% mip_r o 0.0045 |
N hip | -0.0050 |
- —————————— -0.0055 |
[transiationt - Properties ® o N S S NN B i T v
‘:m 225 200 175 150 -125 .100 075 050 025 000 025 050 075 100 126 150 175 200 225
|name transiation’
Itype TransformAxis =
| coordinates (mee_angle_r) X i Grosiers [schin
|axis (100)
ffncion ———_Jncien | Type: [Sromsgine  Restore function
=
| Transform function of the used to — m—

| amount of dislacement along a specfied axs.

Klc ¢/

P2 gad s -8
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pS dnlie K8 L 1) S a0 ) gai by S il 50 (o g 58 O i 1) S e S gl il 55 (on sl ) (i 2
Jiaie y-quatity 408 Gk 3 eoaky )3 (e . anS Jlad | Hhi o) ge 0 ad tools/plot e 3l JIS ol ),
LS e AT | Hlai ) 5 42aale muscale 4b R O 5 aiS oo AT Hla1a ) a0l L (ES e

@ Opensim3.3 - X
File Edit Scripts Tools Window Help
, Plot... Ctri+T Time
Sim jon: |No Motions =
Scale Model... (= =
Navigator X | Co Inverse Kinematics... — || vieno x v o
Sisadl=
5-& ard Inverse Dynamics... A
5] Static Optimization...
1% pel Reduce Residuals...
“
-G e Compluted Museie Control.-
i@ tii
5& ta Forward Dynamics...
H-& cal Analyze...
5@ toe
08 fer Convert Files...
4@ tibi Plugins
& tall
5& cal User Plugins >
i@ toes|
& torso
=3 Joints
- ground_pelvis
=N hip_r
2 rotation1
% rotation2
% rotation3
% translation1
% translation2
% translation3
- knee_r
4 ankle_r
#1-%n subtalar_r
- mtp_r v

Properties X -

cripti Window X -

Updating Vﬂoriéi ﬁi‘e from 20303 to latest format...
Loaded mode! 3DGaitModel2354 from fle C:\OpenSim 3.3\Models\Gait2354_Simbody\gait2354_simbody.osim
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| Navigator

x
& oround

y pelvis

femur_r

&
&
& thiar
& tausr
& clnr
& toesr
- femur |
& tha
& talus |
& @l
& toes
&

y torso

ts

Properties X

smulate | &Y«

Navigator X | Coordinates

5@ ground
[ Display Geometry
& pelvis
-8 femur r
& thia_r
& talusr
@& calenr
#- & toes_r
& femur |
- & tibia_|
-8 talus.|
& caln |
#-& toes |
i@ torso
=3 Joints
%% ground_pelvis
=% hip_r
rotation1

a

rotation2

rotation3

translation1

translation2
translation3
#-We knee_r

G-V ankle_r

4% subtalar_r
- mtp_r

Properties X

Coordinates

Display Geometry

ground_pelvis

— || viewo  x -

pelvis_tilt
pelvis_list

pelvis_rotation

LR X X A o

pelvis_tx
Plotter
pelvis_ty
pelvis
10 hip_flexion_r
0o hip_adduction_r
08 hip_rotation_r
07 knee_angle_r
300 ankle_angle_r
Z o5 subtalar_angle_r
04 mtp_angle_r
03 hip_flexion_|
02 hip_adduction_|
01 hip_rotation_|
00 knee_angle_|
000 005 0.10 0.15 020 025 030 0.35 ) 065 070 0.75 080 085 090 095 1.00 104
ankle_angle_|
av subtaler_angle_|
Curve Add mtp_angle_| Curves L
Curve Name lumbar_extension
lumbar_bending
Y-Quantity
moment arm i lumbar_rotation
moment >
X-Quantity muscle-tendon length
Aivenced|  Tiberlength Propertes...
tendon-length
normalized fiber-length

tendon force

active fiber-force

Sl M

passive fiber-force

imbody \gait2354_smbody.osim

total fiber-force

Load file...

Motion: [No Motions

= x > (=)
~ AN
r
"]
a
2 W
i B
Figure 4 "
10 | %] Select Muscles X
08
08 Filter By @) patterri Show All
07 O model S ¥
500
8 0s group |5
s
04
s Musdle Name Selected
add_mag2_| O ~
02 ladd_mag2 r O
01 bifemih_{ 0
b bifemin_r [m]
‘000 005 0.10 0.15 04 bifemsh | [m] 0580 085 090 005 1.00 1.0
bifemsh_r O
- ercspn | [m]
ercspn_r ]
Curve Add extobl | [m]
Curve Name extobl_r O
| gem_| 0
Y~-Quantity. hip_fi [gem a
glut_max1_| [m] v
Musdes... -
[Jselectalishown  [] sum only Ofmmsasiecied
X-Quantity... e
Advanced... S

ScriptingShell Window | Messages X -

Updating Model file from 20303 to latest format...
Loaded model 3DGaitModel2354 from file C:\OpenSim 3.3\Models\Gait2354_Simbody\gait2354_simbody.osim

Anlie B0xSu L) Jlasaisn mly dad iny L i€ ) 1 hip s knee SIS (50 ml 3 e aiS (2 8 Js

A aladl | dulia ani) gy U ani€ Al )y jlai o) ge sW 4 K ada s peopady O b 131 4
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A) OpenSim4.3

File Edit Scripts

Tools Window Help

Open View Conirols

S (0 smulate | B~ ¥ Motion: Coordnates e 31030 — @ &
Y L Speed 1% 0.400 Iddll 4 1l > I »l 1600
. L ousa (=l E
| Navigator % | C M i s
|50 30GaitHodel2354 i Figure 1
& gound E
4 %7 Bodies £ 0% \w
- Joints 5
22 Constrants g 0035
“% Contact Geometry H
4 56 Forces g' 20K
%" Markers £ o004
52 Controllers £ bifemin_r
(D other Components £ 0055 |
S » Motions g ol
“ Coordinates =t
£ 0088
g| 04 085 o086 07 08 o0e 10 11 12 13 14 15 18
£ Coordinates
v
Curve Add Curves List
e Curve Name bifemih_r | Figure 1
| Properties % o bl
[ [ v-Quantity... | knee_angle_r moment arm o
[T
[ xQuanty... | Coordnates
Propesties.

Advanced...

sv

No external loads will be appied (extemal loads fie not specified).
Executing the analyses from 0.4 to 1.6...

« Lm

Elc T (o]

o iy Claylati 23 51 e properties 4u S QA lagai (55 Canl y SIS 515k 51 L properties 44 R ik )

o alailly plotter

@) OpenSim4.3

®
file Edit Scripts Tools Window Help

| Tme 0,400 <
[ - otion: o
smulate | & W Hotion: Coordriates Speed | 120400 |l 4 1l B> > 160
Plott i =) S
[ Havigator % | Coordinates @ Dotz Plot Properties RS
50 zocuosazss e  EEECTTT—
6 i o | Title | Other
5 %4* Bodes 80! XY Plot: 7 =
53 Joints %0 | | XAxis | Y Axis | Appearance| R |
S5 Constrants £ 100 | General:
P 5
36 Contact Geometry E -110 Label: |hip_flexion_r moment
i 56 Forces £ -120 T = [ Select... .
@ %" Markers R Fonks | S pher 14 i
= S : I | scict...
Controllers g 120 Pant: — t. | bifemih_r
4 f® Probes =, -1%0 Other b
(O Other Components 2 100 ==
S 4 Motons -170 (e
“ Coordinates -180 7] Show tick labels
-180
Tick label font: SansSenf.plan, 10| [ Select...
04 05
7] Show tick marks ‘
av z
Curve Add e -
1 Curve Name -w Cancel
Properties # i -
YQuanity... | e T
Musdes... | |bifemh_r
X-Quantity... ] Coordinates
Advanced... | Bropertiet:s
[ Heb |

No extemnal loads will be applied (extemal loads fie not specified).
Executing the analyses from 0.4 to L6...

G I pd M) \‘

s gab (wliae cladasio
G >

b Jshaie Gl ) e pladl Jae 550 1) B3 ) 50 (5l 4nad il 53 U add (oe JlALL Jae 4 Lo e (2 (uliiie 50
Qm\;ssfﬁ\.a.'gsduad\.})\jﬁ\(\)}@u&.l})}mw\)J_HSSJM\)JEJ)}AaHtools/Scale):\.um)'\

sl 5A e giiS s la g i le (a3

o dug s ol

(v Qs B Ly o K, L A a3 S e eliiad oS3l 2)Exprimental marker
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(o) adiia Ha 8 X)L )8 ai bl 3 xS e saliiul open sim I8 a8 3)Virtual marker

a@u‘)\)du’juduwmué\swulyu).lcﬁ\jjﬁcﬁﬁdﬂ)}}aé&aﬂé&\‘)ybdh‘pwulvuJJLA

Simulate

Navigator X | Coordinates
#-() 3DGaitModel2354

Properties X

_8".

@ Scale Tool

ey JBlm 4 158 a3 s ke Jae b )

Motion: No Motions

— || viewo x| v o

Settings  Scale Factors  Static Pose Weights

Subject Data Generic Model Data
Model name | 3DGaitModel2354-scaled Model name |3DGaitModel2354
Mass 75.1646 | kg Mass 75.1646 | kg
[] Add markers from file Marker set No markers

Resulting marker set |No markers!

cale Model

[] Preserve mass distribution during scale

[[] Marker data for measurements

Average measurements between times 1|and

Adjust Model Markers

Marker data for static pose

Average markers between times -1|and

[[] Coordinate data for static pose

[[] Preview static pose (no marker movement)

Load... Save... Close Help

Scripti Window X -—

Updating Model file from 20303 to latest format...
Loaded model 3DGaitModel2354 from file C:\OpenSim 3.3\Models\Gait2354_Simbody\gait2354_simbody.osim

: H.\S@\P\JQ\JQJAA:\L\)LAJJ}Aa)MJJM\J\JJ
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s J) subject model sl i a3 canin o |y (o 0e Jx) generate model sl Gl y Craw
alsa S 50 )3 e (Sl S slamd a1 Jae 50 L run 48 QA I Qe S e sl | (Lo ki o 50

.o

adila

@) OpensSim4.3 4 Scale Tool - ﬂ =L "l
File Edit Scripts Tools Window Help
| | settings | scale Factors | Static Pose Weights
Ly \(5:) Simulate ‘ ‘ e T
X : Subject Data — — — Generic Model Data - -
r Model name 3DGaitModel2354-scaled Model name | 3DGaitModel2354
| Navigator ¥ | Coordinates J
= O 3DGaitModel2354 Mass 75.16%6 | kg Mass 75.1646 kg
& grownd ] Add markers from fle dels\Gait2354_Simbody\gait2354_Scale_Markerset.xml [ & Marker set No markers
LT’
o) Joints Resulting marker set 39 markers
5% Constrants
36 Contact Geometry [7] Scale Model
#- 36 Forces
G- %" Markers [V] Preserve mass distribution during scale Marker Dats
22 Controllers 7| Marker data for measurements Jels\OpenSim\4. 3\Models\Gait2354_Simbody \subject01_static.trc (g | | Markes 49
+ f® Probes . Frames 300 @ 60 K
T Average measurements between times 0 and 4,983
(©) other Components Time o 4.983 ¢
[¥] Adjust Model Markers
Marker data for static pose | 4 3\modeis\OpenSim\4. 3\Models\Gait2354_Simbody \subject01_static.trc Morker Outs
Markers 49 |
Average markers between times 0 and 4,983 Frames 300 @ 60 He \
Coordnate data for static pose » Time e A
e [ | Preview static pose (no marker movement)
3DGaitModel2354 - Properties % |
ouuts
~I Properties
= [ Load... ] [ Save... ] [ Run Cose Help
type
components ! 15
assembly_accuracy 1.0E-9 Messages ¥ | ScriptingShell Window
ground jround [2) | |updated markers in model 0GaitModei2354
gravity (0 -9,80665 0) + | |Updated markers in model 30GaitModel2354
= Loaded marker file C:\OpenSim 4. 3\models\OpenSim\4. 3\Models \Gait2354_Simbody\subject01_static. trc (49 markers, 300 frames)
3DGaitModel2354 ° Loaded marker file C:\OpenSim 4, 3imodels\OpenSim\4. 3\Models \Gait2354_Simbody\subject01_static. trc (49 markers, 300 frames)
/
4 OpenSim4.3 — o = BB . — . B cu. - - o (&
File Edit Scripts Tools Window Helo
@) Scale Tool R | <o
= & . ~ -
CAY : J00 4l <4 1l > 1>l 0.000
| Settings | Scale Factors | Static Pose Weights
=l | | Subject Data Generic Model D4 )
i [ openvewcows [
Borces Model name 3DGaitModel2354-scaled Model name 30 ~
i - |- subject model
Controllers
(V] Add markers from file )dels\Gait2354_Simbody\gait2354_ Marker set Nd

{ Resulting marker set 39 markers

[7] Scale Model

V| Preserve mass dstribution during scale

Mar

e
Loaded marker file C:\OpenSim 4, 3\models\OpenSim\4. 3\Models \Gait2354_Simbody\subject01_static, trc (49 markers, 300 frames)
Averaged frames from time 0,0 to 4,983 in C:\OpenSim 4, 3\models \OpenSim\4. 3\Models \Gait2354_Simbody \subjectd 1_static.trc (frames 1 to 300)

Frame at (t =0.0): total squared error = 0.0559608, marker error: RMS = 0,03788, max = 0.0887665 (Top.Head) £
Moved markers in model 3DGaitModel2354-scaled to match locations in marker file 'C:\OpenSim 4.3\models\OpenSim\4. 3\Models\Gait2354_Smbody\subject01_static.trc’,

e Constraints V' Marker data for measurements Jels\OpenSim\4.3\Mod [ &5 |
26 Contact Geon| |
4 % Forces Average measurements between times 0 and 4.983
#- 5~ Markers
S5 Controllers
Probes [¥] Adust Model Markers
sl | Mrker data for static pose | 43models\OpenSimis.3\tod [ 5
s
% static pdi| Average markers between times 0|and 4,983
3| |
| 30GaitModel2354 - Proj| | | [ Coordnate data for static pose =
Outputs [ Preview static pose (no marker movement)
= Properties 1
name
|
|{type
| components —
| Save... R Close
assembly_accuracy :] L = J 7"& ‘
ground
| gravity (0 -9.80665 0) =
3DGaitModel2354 @ | |Deleted 0 unused markers from model 3DGaitModel2354-scaled.
/
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100 S ealdiul jnvers kinematic )2 2 s 8 ) open sim 8 a5 & 3l

min 2 wv‘x?""—x (q)” -
q i i i

iEmarkers jEunprescribed coords

q,=q; forall pregcribed coordinates j

Muyl—\d}-ﬁ‘)ﬂjﬂ (s.\.\SGAaJu.\u\de‘)ﬂug‘J‘ﬁ.\i@g&@&h\.ﬂ)\dda&\.ba)\)@\)‘ﬁ\uad\ﬁab\}mé\s‘;lu)
RS Gadda @U Ol Gz g sl ) 8 Lainvers kinematic U éb D) afles Cusd ) e aS x Jlaa

W Lad g Wl LS4
(RESIDUAL REDUCTIO ALGORITM): RRA )3 b Jls-4-)

'RRA ) 3l b S 6 a5

(0Simi gmn L)eariS o 3L 1) ledal 3 )50 025 scale Jxe Jié file/open model e )
Ssd b i) se 0 yaiy U ai€ LA ) ) RRA 42 R tools e )

S ) s cuad 51 set up RRA Jilé load 4 R ) G

)
il
Simulate 4" - W Motion: No Motions AL — 3 B
E ;
Navigator X | Coordinates | Main Settings  Actuators and External Loads Integrator Settings
g -
2-(©) subjector @) Settings file for RRA tool (xmi) Open View Controls
Look in: Gait2354_Simbody v| Fee@E-r
OutputReference | subject01_StaticOptimization_controls
¥ ] gait2354_CMC_Actuators ] subjecto1_waki_grf
T |[] gaita354_cMc_controlConstraints
gait2354_CMC_Tasks
gait2354_RRA_Actuators
‘ gait2354_RRA_ControlConstraints
Desktop gait2354_RRA_Tasks
gait2354_Scale_MarkerSet ;
| subject01_scaleSet_applied |
=B |[] subjecto1_Setup_Analyze
Documents  ||] subjecto1_Setup_cMC |

subject01_Setup_Forward I
Q ] subjectd1_Setup_IK
— |[ 7] subjecto1_Setup_inverseDynamics |

Models - Properties X | This PC B subjectd1 Setup RRA

||] subjecto1_Setup_Scale ‘

WV Fename  abiecorseon Rasm

Network
Files of type: | Settings file for RRA tool (.xmf) v Canicel L

ubject01_scaledOnly.
Sove.r , Gose | [rep | [Pt sedonvodm

|Models ) T
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) oo Letand (S5 S i 55 4n 4ald) )3 a5k ey Laald ol open 4w R il

Simulate

Navigator X | Coordinates
#-(0) subjecto1

Models - Properties X

Help

Time

W Motion: |No Motions 22
@ RRA Tool X

" Main Settings  Actuators and External Loads  Integrator Settings
Current Model Open View Controls

Name 'subject01

Input

1 $ Desired kinematics | 1ts\OpenSim\4. 4\Models\Gait2354_Simbody \subject01_walk1_ik.mot | &
[ Filter kinematics 6 Hz
2 $ Tracking tasks | nSim\4.4\Models\Gait2354_Simbody\gait2354_RRA Tasks.xml | & || 7

Reduce Residuals

3 $ [7] Adjust model  |1Sim\4.4\Models\Gait2354_Simbody\subjectd_simbody_adjusted.osim | |
I’

Body COM to adjust | torso - |

’

Time |
Time range to process 0.75  to 125 l

= Prefix subjectd1_walk1_RRA

4 $Dﬂmw s\f.studio2\Documents\OpenSim\4.4\Models\Gait2354_Simbody \ResultsRRA | 5 || B
0

Precision 2

Output ’

ubject01_scaledOnly.osim

Save... Run Close Help

i

A S5 )8l s kinematic 42 ) o&iile 3 ) daala kinematic 2ol G533l i Caad ol 53 Vo jlad

GALAJ\:\B\ JA\JJJBS)\LgJué:\ASﬁJQﬁJ\J ) _)(m|A.'\HL.|d£lj€:\J\)SGAtrackingtasksMJJ:V o jlads

|Models
g
File Edit Scripts T

Simulate

Navigator X | Coordinates
#-(0) subjecto1
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[& C:\Users\f.studio2\Documents\OpenSim\4.4\Models\Gait2354_Simbody\gait2354_RRA_Tasksxm! - Notepad-++ - X

File Edit Search View Encoding Language Settings Tools Macro Run Plugins Window ? X
cEHEERGE sMb|oe|ny| 2% BE 1 ERERe®| @ EDNBE
[ gat2354_RRA_Tasksxml E3 I

1 |<?xml version="1.0" encoding="UTF-8" 2> A

2 <OpenSimDocument Vers "30000">
3 E <CMC_TaskSet name="gait2354 RRA">
4 <defaults>
s [= <ControlLinear name="default">
6 <is_model control>true</is model control>
<extrapolate>true</extrapolate>
8 <default min>-1</default min>
9 <default max>1l</default max>
10 <filter on>false</filter on>
11 <use_steps>false</use_steps>
12 <x_nodes />
13 <min_nodes />
14 <max_nodes />
15 <kp>100</kp>
16 <kv>20</kv>
5 </ControlLinear>
18 © <CoordinateActuator name="default">
19 <!--Flag indicating whether the force is disabled or not. Disabled means that the
2 <isDisabled>false</isDisabled>
21 <!--Minimum allowed value for control signal. Used primarily when solving for cont
22 <min_control>-Inf</min_control>
<!--Maximum allowed value for control signal. Used primarily when solving for cont
v

s mmntnm TN T € Sty mmmdanm TN

2,

< >
eXtensible Markup Language file length : 57,149 lines: 808 Ln:1 Col:1 Pos:1 Windows (CRLF)  UTF-8 INS
Yo JL«J
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File Edit Scripts Tools Window Help
Time 0.000 (5]
simulate | & - W Motion: No Mations L e
2 H
Navigator X | Coordinates j - Main Settings Actuators and External Loads  Integrator Settings
& subject01 Open View Controls
O subs Actuators pe

Additional force set files |WModels\Gait2354_Simbody \gait2354_RRA_Actuators.xml
(®) Replace model's force set

P exteq @) EditFile List X L
Add C: \Users\f.studio2\Documents\OpenSim 4. 4\Models \Gait2354_S|liS
Extern; | &
Delete E
E
|
P
1< > b

Models\Gait2354_Simbody\gait2354_RRA_Actuators.xml |

Models - Properties X E| Cancel

i Run Close Help ubject01_scaledOnly.osim

Models @ ”

83 ) alime (sla 4315 W actuator 4S au R )8l oy 40 e replace models force set 4 8 ilatil b
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Al A5 ) ) A A W 5 (0 S ddlal by (i) s il 55 e external load 4u X 2

JJ‘&SJ}LJLAA&}A}ALH\ MJ%\J\LA‘U\Jk|nemat|Cu.I‘):\€_1J‘)\Jw1JRRAH—H—I@)A}AJJ‘\SJ}L—\L@A
e)j)d)ﬁj@wg)dmessagem‘p@})i&u oala Sai) CaDlEAS 5 53 g0 Ko 3 a Gl sl Ladidia y gual

il s2alie JiB ()80

% OpenSim4.4 =3 X
File Edit Scripts Tools Window Help
Time 0.750| @ (%]
Simulate v Motion: Results
* W Speed 145 0.750 Il <« 1l >l 1.249

Navigator X | Coordinates

7 subjectd1
=-(0) subjecto1

&

& ground

% Bodies

Joints

= Constraints
Contact Geometry
Forces

2" Markers
Controllers

f® Probes
Other Components
s Motions

“ Results

Open View Controls

L X -
[ Modets - Properties x — | [+ tbia_t: orig mass = 3.581, new mass = 3.56404 ~
* talus_|: orig mass = 0.096588, new mass = 0.0961306
= calen_: orig mass = 1.20735, new mass
* toes_: orig mass = 0.20921, new mass =
* torso: orig mass = 33,0685, new mass = 32.9119
* Note: Edit the mode! to make recommended adjustments to *
mass properties. N *
| * Average residuals before adjusting torso COM:
[ ~ * FX=-4.64084 FY=3.37154FZ=-5.08927
Madsis © ||= mx=5.0064MY=-0.877112 Mz=-19.5141
v
L < >
. . o . - . d e o ow e .
S eld simtk.org <ube 50 3 dea bl G\_u 2l C_Lu CGisia ) Gliekal (g) 0 RRA sl ) o
& Getting Started with RRA-Open X +

&

(& @ simtk-confluence.stanford.edu:8443/display/O

1+with+RRA

peak residual moments.
4. Compare the joint torques/forces to established literature (if available). Try to find data with multiple subjects. Your
results should be within one standard deviation of the literature,

The table below shows an example of threshold values used tq evaluate RRA results for full-body simulations of walking and

running. u-9_> Qo
Thresholds: GOOD OKAY BAD
MAX Residual Force (N) 0-10N 10-25N >25N
RMS Residual Force (N) 0-5N 5-10N >10N
MAX Residual Moment (Nm) 0-50 Nm 50-75 Nm >75 Nm
RMS Residual Moment (Nm) 0-30 Nm 30-50 Nm >50 Nm
MAX pErr (trans, cm) 0-2cm =5 cm
RMS pErr (trans, cm) 0-2cm >4 cm
MAX pErr (rot, deg) 0-2deg >5deg
RMS pErr (rot, deg) 0-2deg >5deg i

Next:

Home: Residual Reduction Algorithm

S Al SSUl)) ad 4 b5 L8 Ciand )3 4S kinematic L 1) RRA Jall) )l uals daii avl 68 (e Lo (inad
o8 (530 Jlasal 50l (adfia el 534S ) shailes)anle i By Ka ) Ge iy Ky (ol Jlaseiar ) pseal 5

(_e.:u‘)_,\ Gy Sl g0 a5 S s ) dand Le 4S Cadld () saiaailis 4S8 ol
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File Edit Scripts Tools Window Help
Time 0.750 L]
smulate | B - ¥ " — e
& Plotter - [m] X 1.24
Navigator X | Coordinates . Figure 3 v o
#-(0) subjectd1 Open View Controis
5-(0) subjecto1 10
& ground
- %’ Bodies 20
-3 Joints il
22 Constraints El 0
<% Contact Geometry S i
#-% Forces b
- %" Markers b
S5 Controllers
+- g Probes -80 i
(©) Other Components i
%% Motions Ch i} . e mil - $S i :
% Results 04 05 08 07 08 09 10 1.1 12 13 14 15 16 ‘
time i
av N
wy”
i - | rcurve add Curves List P - —
Models - Properties X B Curve Name knee_angle_| F;gu;::a ks, R
Y-Quantity... knee_angle_| L Jknee_angle |
X-Quantity... | time
f Help
|Models = [|= tibia_I: orig mass = 3.581, new mass = 3.56404
* talus_: orig mass = 0.096588, new mass = 0.0961306 v
| < >

L oaly i al&ia L )53 )l 1) WS ke ¢y 53¢ FORCE PLAY e ai 58 (o cansi ol ) 50 4S o8
a5 sala lalhad cppaa b SIS (a8l 55 Y sl cud by Gidla )l ) e ) 4S e ) La seadia)aila lalad
L RRA L2833 1) ki o) se daii e Ul s (lle 3l 258 (o0 Caely Uilgd 5 258 (e lallad a4y jaie 25l ) 8
b as S an ) lalhad 5 a3 ) (5 5 (380 Jme aS 0 0 Sl ladp d (e S 448 Yalas

2202 RRA s (23035 i 4 J CMC Lt ) La 1adss

: RRA 6 a5 A 5652505
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AL (e .0STIM Xgen L 4S Gl Lo (Bliae A Jae Lo aos (5259

1) (slxal) RESIDENT (s 5 2l (i3 W actuator ¢ouS (e )Sdla s <ilac ads L Open sim: aolea 5
Oy 4 S5 1) Ll aS a jla gactuator 2ae T Y seme e RRA 0 sl Gy |y (e Al (g yign Lo U 23S ol
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23



ué}j I A aaa Jae 5 digd e ealy Ginlad Le JLal Jae HUS 4S aiiia adjusted.osim:RRA > 5 & (e
S S e sl e dasie Glapa g ) GBI L Grised sl S50 Le (Hasa)) lla dn @Bl 0 500l g
S da g ) Jle 4 1S g st Le B e 4g S

E Subject01-walk1-ik.mot

Subject01-walk1-RRA-kinematics-q.sot

E Subject01-walk1-grf.xml }

Subject01-simbody-adjusted.osim

E Subject01-simbody.osim }

:&JM‘JHALJbdjid\b&g\d\ad)\duﬁ)ﬁﬁjuﬁ;);dgRRA

(F resident) (Al sl 5 (2 S adlal b L)

(a)is Jlaie jpad Ly L-Y

RRA > 3925 09 9388

s N

Toaul Cdls ) 9,0 dsleo F=ma

)2 90
X )
'a 22 1 n
» Vv

(§)wd i )> 90 dlsles F + Fresigat = ma

LS A
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oS Ao O L 1) RRA Gl (o2 503 4l a8 L el jl s ) 500 (ol

RRA Threshold Values

Thresholds GOOD OKAY BAD
MAX Residual Force (N) 0-10 N 10-25N >25N
RMS Residual Force (N) . 0-5N 510 N >10 N
MAX Residual Moment (NM) 0-50 Nm 50-75 Nm >75 Nm
RMS Residual Moment (NM) 0-30 Nm 30-50 Nm >50 Nm
MAX pErr (trans,cm) 0-2 cm 2-5cm >5 cm
RMS pErr (trans,cm) 0-2 cm 2-4 cm >4 cm
RMS pErr (rot,deg) 0-2 deg 2-5 deg >5 deg
RMS pErr (rot,deg) 0-2 deg 2-5 deg >5 deg

(computet muscle control) :cmc ) » L J\S-4-Y

258 5L file/open see ) Casa RRA 4aili 4S 1) (ledsa o2l adjust el

@

File Edit

“/ Simulate

Scripts  Tools Wi

&

Navigator X | Coordinates

Models - Properties X \

Models

indow

Help

(-]

W Motion: No Mations ] " =

— || Visuaizer window X

Il <« 1l » Iyl

@) OpenSim model (.osim)

Lookin: | Gait2354_Smbody
OutputReference
M ResultsRRA
S e B gait2354_simbody. osm

subject01_scaledOnly.osim
subject01_simbody.osim

[ R oo s o
Desktop

Documents
This PC
“ Fie name: subject01_simbody_adjusted.osim
Network  Fies of type: [Opensm model (.osm)
T
@
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Shead Jheal 50 | A€ e ladil | (emce) computed muscle control 4R 5 sad tools Cuand 3 )5 (s

o A8 Lle cad 51 emc did Gass anS e Jad | settings file for cmc tools s load 4u X Gk
A8 53 Slhe il asa s (J S Gl o Ciand ) a0l ) ) tasks s SilaiS sl ld il 5 e dala) o anS
S dlel 1) oald Ll ativa ) sne ey

)
le  Edit ot
Simulate 4" - Motion: No Motions - o
W e 1.2 ldall < 1l > b
d) CMC Tool %
X -
Ravigetor. X |CHOCSASES Main Settings ~ Actuators and External Loads  Integrator Settings
() subject01 a i Open View Controls
urrent
Name subject01
Input

RRA ‘3‘ sdwel Jekinematic $ Desired kinematics Smboar‘aewgnm'm;ec:os_-u&:ju_mem{;m,c sto | &
" er natics 3 2
ol 5 035 (2319 Il 4y SlaiS] ol e ;

[4] Actuator constraints |4t2354_Simbody \gait2354_CMC_ControlConstraints.xml | & | [

Tracking tasks 1. 4\Models\Gait2354_Simbody\gait2354_CMC_Tasks.xml | &5 || [&

Time
Time range to process 0.8 to 12 -
CMC look-ahead window 0.01 P
b
»
Output b

Models - Properties X - Prefix subject01_wak1

Directory | \f-studio2\Documents\OpenSim|4. 4\Models \Gait2354_Smbody\ \ResultsCMC | &5 || IR '

Predsion 20

Ubject01_simbody_adjusted.osim

Models @

S adlial g Cada L A€ (3 ns ) ) 3 9a e actuator adlsi o« actuator and external loads <y yw )
Jshiles 5 23S e oalitu) append to models force set 4 X 5 aS alagy) O a2l 55 5 18l Camaa Cae K
anS wldiul cme o O3l ) aal s Jg\ Lo Lol 23S saldil O3biae (slay Wactuator ) 21y iS5 RRA adily (oo 4S
xS s2iiu) replace models force set 4u X ) aly

<)
le
&5
simulate | & - W Motion: No Mations o : SEra e
4 CMC Tool X
Navigator X | Coordinates - _
#-() subjecto1 Main Settigs| Actustors and Extemal Loads' | integratr Setings Open View Controls
Actuators

Additional force set fles \Models\Gait2354_Simbody\gait2354_CMC_Actuators.xml Edit...
(O Append to model's force set [«\
¢

o
T (@) Replace modefs force sef

M

External loads speafication fie Models\Gait2354_Simbody \subject01_wak1_orfxml | &5 | | [&

Models - Properties X 4

— = e

Ubject01_smbody_adjusted. osim

Models Y] l

A5 gmse | integrator settings <S s Gkl Caul g
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Crand ol 4 Cuand (5 3t Jle ) 038 run &) emc 258 el Jae 50 3 ) s U aniS e lail | run 438 Leiil
2 messages el W aliy Al 15 run )l o 88 e uad Glae K5 emc gairun ) o L0l Sl la
23 DR (o) 2 3 sa | Andia (il

5028 S 1 y-quantity 41 X5 tools/plot e 51 skaie ol )1 .ais (o0 cMC W (o253 & 4ald) o
Ssd e 0033 results cme sl 4 ) 4disy 0 gl anS e AT ) oad file 4 K sad Sho sy

Time 0.;
Simulate #. W - — 1.190

Navigator X | Coordinates Figure 4
() subjectol o
& ground ¥} Files containing data to plot (.sto, .mot)
i 4 Bodies
i Joints
oo Constraints OutputReference
7 Contact Geometry 3 I

Lookin: Gait2354_Simbody vl M@

“% Forces e esultsRIA
Recent Items R 2
§-%" Markers nverse_dynamics.sto

o Controllers subject01_k_marker_errors.sto

i) Probes " subjectd1_static_output.mot
() Other Components Desktop subject01_StaticOptimization_activation.sto
) u Motions subject01_StaticOptimization_force.sto
“ Results i subject01_wak1_grf.mot
- subjectO1_wak1_k.mot
Lol Documents
@
Models - Properties X
This PC
é File name:
Network
Fiesof type:  Fies containing data to plot (.sto, .mot)
Help 7
|Models -] [UMCT I OMpUTECONTOS, T LU
CMC::computeControls, t = 1.05 v
s dale e ,

5l S 5 ) aamle Cio a5 ) Al ) si5 ) apaale sla s 3 (e B L L) o emic 4S ) 2] 5
4 R ) Gl s o paky 53 et 3 ) se G QLA D) G Ll e diile (e (S5 5 SSoa sl sl S
A SRS 3 e e Sl ilal ciga L

q
File Edit Scr
Time 0.870 o L]
! . o ———
simulate & ¥ ® -
Navigator X | Coordinates Figure 4 v o
) subject01 10 ) Select data column(s) to plot X Open View Controls
& oround o5
# %’ Bodies e
08 Source: subject01_wak1_Actuation_force.sto
#- Joints
oo 07 =
»o Constraints Filter By (@) pattern Show Al
%G Contact Geometry ® 00 3
#36 Forces g 08 model clect Model
=
55" Markers 5t oroup [SEEEH
o= Controllers ~
0
+ g Probes - salicied
() Other Components 02 Qivity Ny = )
w” Motions 01 M_ﬂexwm_r‘regve L}
 Results 20 hio_sdduction_f veserve [m]
00 01 hip_rotation_r_reserve |
knee_angle r_reserve ]
e ankle_angle r_reserve [m]
N subtalar_angle _r_reserve ]
Curve Add mtp_angle r_reserve [m]
Curve Name hip_flexion_|_reserve O
| Models - Properties x ot Uresecie &
Y-Quantity... hip_rotation_|_reserve O
knee_angle | _reserve ]
[Jselectalshown [ sum only 0items selected
X-Quantity... i
Advanced... FARpee
oK Cancel =
‘ M | Jimbody\ Resuitscmc A
R = [Storage: read data e = C-\sers . sh.do2 Documents OperiSm . #\Models Gait2354_Smbody ResultsOMC\subject0 1_wak1_Actuation_force.sto (nr=40 nc=24)
v
< >

1 Qe 3 ) 5a 8wl 55 (e 2l o LS DB 4S ) shailad Grimad 350 2058 S ) B8 Lo 6l Jlasal )2 (e 4l
el 1y lelai o e il s 5 S DL notepad++
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[&f c\Users\f.studio2\D penSim\4 it2354_Simbody\ResultsCMC\subject01_walk1_Actuation_power.sto - Notepad++ - a P&
File Edit Search View Encoding Language Settings Tools Macro Run Plugins Window ? X

cHEHERLe8 smDpe vy axBE |1 EEEhe® MR
= subject01_walk1_Actuation_power.sto £ |

16 that the actuator is delivering energy to the model; negative power means that the actuator )
17 1is absorbing energy from the model.
18
19 Units are S.I. units (second, meters, Newtons, ...)
20 If the header above cohtains a line with 'inDegrees', this indicates whether rotational values are :
21
22 endheader
23 time FX FY FZ MX MY MZ hip_flexion_r_reserve hip_adduction_r_ res¢
24 0.80000000000000004441 -0.08043413097235870002 1.04812040645014925566
25 0.80946028415702808712 -0.32882738426270458065 1.68481826020836389368
26 0.81487072666185633718 -0.44429156530183161466 1.91106451341794181253
27 0.82094024671674303839 -0.55497884607575975746 2.10061187090202361460
28 0.83119472694134011181 -0.58261543331960585768 1.97979781563481926909
29 0.84101833062837183519 -0.52403533664535573156 1.76632694447347926570
30 0.85120896264664147601 -0.39648601460317905998 1.51612337079139858353
31 0.86101551058708503117 -0.23501182572512405167 1.27294545807265535586
32 0.87102926742031749896 -0.07520984596271763911 1.06784973197077537321
33 0.88103955613961637550 0.04830906632786249877 0.87622906549831847123
34 0.89230819492891799705 0.13124140545745649478 0.58142430778941456282
35 0.90337376064527818986 0.15522824616453714808 0.23785315733576259389
36 0.91476218897095107341 0.14068300471140510188 -0.08316719489470124349
37 0.92583192046290141430 0.11629743447365631370 -0.34465092386942708380
38 0.93725600207680881404 0.09256514754880471041 -0.58388195043903057257
(')n N OACCOACAOETITINACAC2ATT N NETNTOAO000INANALON0OC N TQ7CACEEITNDTTAEEDET A )v
Normal text file length: 29,185 fines: 64 Ln:1 Col:1 Pos:1 Windows (CRLF)  UTF-8 INS

il 4580 ) Ll (g e Jlad 5 (6) asaale sl yud Jsh aiil gie state.sto J )l results cme 48 s gl Gl )
sleles 2 48 Cunl (5 s 4l Ll (251 oy ol s 2s) oty o)) ) (s o 1 ) 3a 53 ) @ils
L RSSO Ol s e (oSl oW saliind 5 oal s
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A4S
EE
Documents

Models - Properties This PC

, File name: subject01_simbody_adjusted.osm
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I

Models

S e SRR
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wd ) g i high <l open view control 4 R 3 JSie ol ad ) ) e s (200 sl el
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@) OpenSim 4.4
File Edit Scripts Tools Window Help

i v d jon: N -
Slansate "' % Motion: {No Motions 2 4l « [ |

| Navigator X | Coordinates — || Visualizer Window X

| @) subjecto1

Open View Controls

[ Models - Properties X

Messages X

Loaded model subject01 from file C:\Users\f.studio2¥

|Models

) OpenSim 4.4 - X
File Edit Scripts Tools Window Help
Simulate v y Motion: No Motions =
# & = 1< 4 > > >
- || Visualizer Wi w X v

Navigator X | Coordinates
' () subject01
* Backdrop

~ Floor
: Texture
Height
~ Lighting
Select Scene Light

Model Light

Snapshot Quality

Close View Controls

Models - Properties X

Messages X

|Loaded model subject01 from file C:\Users\f.studio2\Documents \OpenSim\4. 4\Models \Gait2354_Simbody \subject0 1_simbody_adjusted.osim

|Models &

2a5d 3l ada s e o ey U ani€ e A ) statistic optimization 4R tools <y ) 4slal
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U anl 8 e
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lail ) la ki 3y 5e Gla ) time s 4o A€ e odldin) Cie ju -Jsh - 5y 4lalas ) length-velocity rotation
A3 (oa ) B A 5551 (<83) precision 4u R e a€ e QAT ) ) Jli o A0 juee 4ald) 50 5 aiS e

File Edit Scripts Tool j Help @) Static Optimization Tool X

Simulate # - w Motion: § M3in Settings  Actuators and External Loads
Current Mode!

i Navigator X :Coordmnes L

|#-() subjecto1 1 Open View Conlrols
Input

O states (=

(@ Motion (@) From file 4\Models\Gait2354_Simbody \subject01_wak1_k.mot | &5

Filter coordinates 6 Hz

Static Optimization
Objective Function Step Interval -

Sum of (musdle actvaton) * 2.0 Analyze every 115 step(s)

Uise musdie force ength-veloaty relatori

| Models - Properties X 4 [Time
Time range to process 0.4 to 16 I
Output
Prefix |subjecto1
D'ﬁm C: \WUsers\f.studio2\Documents \OpenSim\4. 4\Models \Gait2354_Smbody =3
s 8 Ubjecto1_simbody_adjusted,osim
1_walk1_ik.mot (nr=73 nc=24)
|Models 4
Load Save Run Close Help
am O B 9 A ENG

statistic Oled a5 oo dia aniS oo 53058 1) grf 25 b Jé actuators and exteral loads < w )
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) ces 5020 b)) cullad Gl b gloa) cas 50 Ko e 8 S liae Jadh g 23S e et S lae Ko S (le
b g0l sla ad gl ol Ansl g DDlac q)}ﬂ)q@ﬂc)&\ message m).»)@mmoﬁgmﬁ
_&L\M‘N\LAJBMLZAJ,\&JJA&L\&M}@L},\JA J)\}q

31



Time 0.5%8 - LA ] X
®o Simulate .#' v w e -~
File 1,592
Navigator X | Coordinates | Figure 5
(1) subjecto1 10 ) Select data column(s) to plot X Open View Controls
& ground 09
Naviy B4
-9 Podes 08 Source: subjectD1_StaticOptimization_force.sto
] ( #-5§y Joints
oo 07 - 5
Constraints Fiter By (@) patterr] Show Al
i Contact Geometry ™ 08 3
| @ Forces s 05 oo
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normaliz Fiber-length (abae) yud oo oy Jobo
Active fiber-force (aae) yud Jlad 59,
Passive fiber-force (ahae) jud Jlad ué (69,5
Total fiber-force (abae) b IS 59y
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Pelvis-tilt oS (el Gyl

Pelvis-list (sl Glyzil) S Cndd
Pelvis-rotation R Cges
Pelvis-tx X slsly o oS ool
Pelvis-ty Y stsl,y o o5 olbnl>
Pelvis-tz Z sy o0 X ool
Hip-flextion-r Canly oyl i (p2SUS
Hip-adduction-r cly oy Jhaie STl
Hip-rotation-r Caly oly Jeate is >
Knee-angle-r Cly o9l gl
Ankle-angle-r Caly 5L o a4l;
Subtalar-angle-r Canly (GB35 Juato) agl;
Mtp-angle-r sl Ju5ili-g lilie ke assl
Lumbar-extation oS (o 5b) pdanS]
Lumbar-bending oS Sl ad o5
Lumbar-rotation P greages
Tib-ant- = (Tibialis Anterior) _olad scu o
Tib-post-| (Tibialis Posterior) als g <y
Vas-int- = (Vastus Medialis) sl s alac

Tfl-l | > (Tensor Fasciae Latae) pli s oaris alac

Soleus-| = (Soleus) s

Sar-I = (Sartorius) abls alac
Add-mag2-| = (Adductor Magnus) Y saus o3 alac
Bif-emsh (Biceps Femoris ) Jl, jwgs
Ercspn-| (Erector Spinae) ! a8 ygiw causScol,

Extobl-| (External Oblique) S Sy bile alac

Gem-| (Gemellus) glé40
Glut-max-1 (Gluteus Maximus) (Js! (zsw) 5 (s
Grac-l (Gracilis) ss3b

lliacus-I (liacus) lo yols

Intobl-I (Internal Oblique) xS 59,0 Jole alac
Med-gas-I | (Medial Head of Gastrocnemius) sls sslsge

Pect-| (Pectineus) lals

Peron-I (Peroneal) _il> & S;b odlas

Psoas-I (Psoas Major) 55k gms
Quad-fem-I (Quadratus Femoris) ., o,
Rect-fem-| ( Rectus Femoris) i, col,

Sar-| (Sartorius) ablLs

Soleus-I S
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open sim 2 Lelld il ) (slas g
m\dh&s‘)ﬁé\_\b}f “mot
sql s Sy sla Jié tre
ot sl 4V 4 b e .osim
ok (5 )l dnd sl sald s oo ye Sto
B sl Grf

)2 AS odal aw (y )8 aA o) g cguel..,\éo\gje&g\ S g Az IS
bl saabdia 1) W) Al igs s 8ok 5 (380 agd
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