Data import — Market set setup
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Importing experimental data

e Import file format:
— .trc
— .mot
— setup files (xml)

e Pre-processing experimental data is not trivial

e But:

— Some pre-processing tools are available
— Pre-processing gets easier after you've done it once

OpenSim Workshop



Importing experimental data

e Tip #1: Collect high-quality data suitable for simulation
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This chapter describes the formats for data files that can be imported into OpenSim. Generally, you must input the following types of data into OpenSim to

generate simulations:

1. Marker trajectories
2. Ground reaction forces and moments and centers of pressure

You may also import joint angles to provide additional kinematic data. Marker trajectories must be specified in .trc files, and ground reaction and center of
pressure data must be specified in .sto or .mot files. Joint angles must be specified in .sto or .mot files. The .sto file format, which is similar to the .mot file

format, is described below. EMG data may also be imported using .sto or .mot files, for example, to compare experimental EMG data to muscle excitations

a&gction covers:

* Motion (.mot) Files

+ Storage (.sto) Files
+ Tools for Preparing Motion Data

Next: Coordinate Systems
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Importing experimental data

e Tip #1: Collect high-quality data suitable for simulation

e Tip #2: Assess whether existing pre-processing tools meet
your needs
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Importing experimental data

e Tip #1: Collect high-quality data suitable for simulation

e Tip #2: Assess whether existing pre-processing tools meet
your needs

Also: Biomechanical ToolKit, an open-
source framework to visualize and
process biomechanical data

(http://biomechanical-toolkit.github.io/)
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Marker Files (.trc)
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The .trc file format specifies the position of markers from a motion capture trial
- First 3 Lines: Header specifying trial info
- 4th Line: Column labels containing the marker names

- Bth Line: Identifies component and marker number
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Coordinate Systems

Measure Markers in
Lab Coordinate System

coordinate frame g r..r r
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Motion (.mot) & Storage (.sto) Files

E3 Microsoft Excel - subject01_walk1_ik.mot BN ]
5—3 i Format  Tools  Data
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nRows=73
nColumns=164

‘window Help  Adobe PDF Type aquestionforhelp + _ & X

F first trial
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# SIMM Mation File Header:

name first trial

datacolumns 165

datarows 73

otherdata 1

range 0.400000 1.600000

endheader

time pelvis_tx  pelis_ty pelis_tz pelis_tilt pelvis_list pelis_rotation hip_flexion_r hip_adduction_r hip_ratation_r knee_angle_r ankle_angl subt:

0.4 0601753 1.045445 -0.02168 5187567 -1.909807 -0.896725865 19.70652325 -2.808545888 -6.54740153 5515546834 2751035 -0.C

0.417 0599035 1.044536 -0.02303 5.157588 -1.7592268| 07236571 20.20723%6 -3.00831405 -7.02617551 50029713658 2776907 -0.C

0.433 0596761 1.042959 -0.02317 5.064083 -1.461869| -0.78327228 20.5463033 -3.36283276 0 -7.5912862 -44.97494162 2672808 -0.C
0.45 0594618 1.041237  -0.0234 5.188658 -1.000601| -0.67185485 20.3760591 -3.851675959  -8.42235098 -39.19978619 2405782 -0.C

0.467 0592104 1.038641 -0.02344 5.043354 -0.30155| -0.63039364 20.3771431 -4.43779371  -9.13165683 -33.15344686 1.952285 -0.C

0.453 0590794 1.036217 -0.02314 4.972303 0001165 -0.19638489 19.7731856 -4 6226093 -10.16754949 26 48875526 1.43268 -0.0
0.5 058979 1.033177 -0.02175 4832282 0445042 -0.19963425 19.25209617 -4 43056557 -10.25135445 -19.88552357  0.949129 0.0

0.517 05834858 1.02953 -0.02097 4.684311 1.005778| -0.11020485 187666946 -4.48039476  -9.70840018 -13.65740445 0.661179 -0.C
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The .mot & .sto file formats contain many different types of data,
including joint angles and moments, excitations, activations, and forces.

- Motion files (.mot) require uniform time spacing
- Column labels can be ambiguous (i.e., be aware of what file you are viewing)

- All units are SI (i.e., meters, Newtons, etc...)
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Ground Reaction Force Data

EJ Microsoft Excel - subjectDl_walk1_grf. mot I ==l EY
150 [ Took: Data  ‘Window Help  Adobe FDF Typeaquestionforhelp - - & X
FAN=A~ BT A RN R bl 45 100% = (@) W A TRl
name suhjéctﬂ1_wa|k1_grf.mnt
-
narne subjlzct0_walk1_grf.mat o
datacolumns 19
datarows 9009
range 0.000000 15.013300
endheader,
ground_force_wx ground_farce_wy ground_faorce_vz ground_farce_px ground_farce_py ground_force_pz ground_force_wx
D 2oy fm -mrud.ﬁ! L I | Bl B ) S | | L | ff{;._l L= o b | By ey
0.0017 103.2043576 743.0973413 -46.56966545 0.37809513 -0.0075 012310137 158.913580164
0.0033 104.5844975 7407135492 -46.28801443 037719739 -0.0075 0125345514 2050537233
0.005 1065399203 7382996154 4570129774 0.37628513 -0.0075 0.1288045 21.99210933
0.0087 108. 1584244 73554015935 -45.107 43178 0.37535383 -0.0075 0.1291 4662 23.32367317
0.0053 1097278112 733.3196145 -44 504795585 0.37439896 -0.0075 012947533 2445219084
a.m 111.2361372 7307218514 -13.8924255 0.37 341601 -0.0075 012979708 2533324305
0.0117 12 B717293 728 0304568 -43. 27004355 0.37240055 -0.0075 0.1301005 2592666545
0.0133 1140235159 72022860585 -42 63518276 0.371345841 -0.0075 0.13038667 261974758
0.015 115 2810339 051 FL] -41 995141595 0.370 g 0,00 013055393 26 1167904 0=
subject0l_walk1_grf 1K ]

L [ T I T 1z

Force data must be represented in a very specific order:

BODY 1 FORCE BODY 1 COP BODY 2 FORCE BODY 2 COP BODY 1 TORQUE BODY 2 TORQUE
(XY 2) (XY 2) (XY 2) (XY 2) (x,y2) (XY 2)

NOTE: Column labels must be exactly as shown!
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Demo of Data Previewer
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