2026/09/16 05:26 1/32 Plug-In Gait Full-Bod)

Plug-In Gait Full-Body

Introduction

This tutorial describes how to implement the Golem/Plug-in Gait Upper E
implemented in Vicon (via Bodybuilder/PIG) in Visual3D. The Golem or PI
consists 9 segments:

e Pelvis

e Thorax

e Head

e Left/Right Upper Arms
e Left/Right Forearms

e Left/Right Hands

The Pelvis deBB nition is not described in this tutoriladwbutBoally Gaitforiad in

Deld nition of the Clavicle segments are also described in the Vicon docun
used for kinetics/kinematics, and can only Hevieack ed nvemebbicsing reason,
these segments are not included in this model, but there is more informa
section of this tutorial.

To create the pelvis and all other lower extremity sleqweanBo,dpldaservdew

Background

The information for this tutorial was obtained from:

e Plug-In Gait Manual (Yersion 1)
e Plug-in Gait Ma¥Fker Set

Documentation DI erences

The tutorial tries to follow Vicon’'s instructions as close as possible, but
required to implement the model in Visual3D. This means that results fro
show some small diB erences. Some of the bigger diB erences are describe

At this time, no comparisons have been made between this model and the
tutorial was not meant to be comprehensive and variations may exist bet\
Golem model and the Vicon Golem model.

Segment Origin

Vicon deR nes the origin of the segments at the distal end of the segment
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the origin of the segments at the proximal end of the segment. This tutor
at the proximal end of the segment, as this is more convenient in Visualz
the results.

Segment Orientation

This tutorial uses the Visual3D default segment orientation. The default
Visual3D is:

e X - ML (red)
e Y - AP (green)

e Z - Axial (bue)

If you review the Vicon ddcuimesagiment orientation and colors are diR ere
in Visual3D. Vicon’s coordinate systems are:

e Y - ML (blue)
e X - AP (green)
e Z - Axial (red)

This means if you use the Visual3D segment orientation, when calculatin
an XYZ rotation sequence. This will result in joint angles provide a rotat
and then axial axes. This is consistent with Vicon’s joint angle calculatic
biomechanics convention.

Data Collection

Marker Set

To complete this tutorial, you should'ilskt whidl bi& emaikst if you use the s
naming convention. Please note, this is a minimal marker set, so if there
was not placed, most likely, you will not be able to use the data set. Ple
very sensitive to the subject’'s posture during the static trial. When using
sure that the subject is in a T-Pose during the static trial.

This image was adapted from the PiG MHZftker Set document
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Subject measurements
In addition to sebghtt& madbkere are 4 required bilateral anthroprometric
that need to be measured on the subject.

Shoulder OB skhis is the vertical distance from the center of the glenohun
marker on the acromion calivicular joint (RSHO & LSHO). Some researche
(anterior/posterior girth)/2 to establish a guideline for the parameter.

Elbow Widthhis is the distance between the medial and lateral epicondyle
Wrist Widthhis is the distance between the ulnar and radial styloids.

Hand ThickneBlis is the distance between the dorsal and palmar surfaces

Create Segments

Sample Files

Sample Bles can be dthwndoaded
The download will contain two static trials and two CMO R les:

1.Sub01 Static01.c3d can be used to follow this tutorial

2.S5ub01_Walk01.c3d is a dynamic trial which can be associated with th
3.AltnerateDell nition.cmo is an example of the alternate delB nitions shc
4.viconDeRR nition.cmo is an example of the Vicon del3B nitions shown in t
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Model Metrics

There are nine model metrics in this model which MUST be taken at the t
some cases, Vicon requests the diameter, and in other cases, the radius
this tutorial will primarily the radius value.

Many of the landmarks/segment deld nitions are based on these metrics so
create these metrics.

Model Metrics Explained

1.Heigh{m): The subject’'s height in meters

2.Mass(kg): The subject’'s weight in kilograms

3.MarkerRadim): The marker radius is half the diameter of the motion
for data collection

4 L/RShoulderRa@nmy)s The vertical o set from the base of the acromion
joint ce'tgpg. 18).

5.L/RElbowRadim3$: Half the width of the elbow along B exion axis (rougl
epicondyles of the 'Hymeruis)).

6.L/RWristRad{mg: Half the mediolateral thickness of the wrist at the p
wrist marker bar is''atpachiesd. NOTE: The Vicon documentation states
thickness, but the WRA/WRB targets should be placed on thé’thumb/g
(pg. 2), which actually def nes the mediolateral border of the wrist.

7.L/RHandOR qet): The distance between the dorsum and palmar surface

Create Model Metrics
1. Create Subject Metrics:

1.Clickubject Data/Mebritton

1.Select dhassand clickMtheify Selected btetion
NameMass
Value or Expressboh:
NOTEThis value MUST be changed for each subject

- Select the //#dredgdiltic kMicdhceify Selected btetion
NameHeight

Value or Expressién:

NOTEThis value MUST be changed for each subject

2.Clickdd New Itdmtton
NameMarkerRadius
Value or Expres@ifoa5s
NOTEThis value MUST reR ect the size of the markers used in YOI

3.NamekLShoulderRadius
Value or Expresgi®@n:7*Distance(LSHO,RSHO) ) - MarkerRadius
Create Rh®houlderRadius
NOTEThe equation above is used instead of manually entering the
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measurements. This equatioRAB Modéiben’'s model requires the u:
manually collect these measurements. If using an explicit value,
each subject.

4 NameLElbowRadius
Value or Expres@if0f:
Create RiEelbowRadius
NOTEThis value MUST be changed for each subject

5.NameLWristRadius
Value or Expresi®@m*DISTANCE(LWRA,LWRB) ) - MarkerRadius
Create R\WristRadius
NOTEThe above equation only works if the mediolateral wrist tarc
on the wrist. If the wrist targets are placed on a wand, you will n
the wrist radius. If using an explicit value, you MUST change thi:

6.NameLHandOR set
Value or Expres@i0f:
Create fFhtandOR set
NOTEThis value MUST be changed for each subject

Head Segment

Prior to creating the head segment, 3 landmarks must be created:

l1.Head_Front - the midpoint between the LBHD and RBHD
2.Head_Back - the midpoint between the LBHD and RBHD
3.Head_Right - the midpoint between the RFHD and RBHD

The origin is then deB ned at the Head_Front landmark. The AP axis is ali
Head Front to Head _Back landmarks. The ML axis is deR ned U8y the He

NOTEThe Head_Mid landmark is used as the distal end of the segment so
geometry is created in the appropriate location.

Head Landmarks
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1. Create Head_Front:

l1.Cliclkandmarksutton
2.Add New Landm@aukton

Segments || Landmarks Muscles | Subject Data / Metrics |

Landmarks | Functional | Digitizing Head_Front |

Landmark Mame: |Head_l- rant

Define Onientation Using:
Starting Point |RFHD v | (Reference)

® Targets andior Landmarks ) snchaneak I
Ending Point  |LFHD | (Onaline)
*Lateral object | = | (On a plane)
*“Project From | ﬂ (Projection onto
* = Optional a line or plane)

(" Existing Segment [LAB |

Landmark Offset from Start Point (Reference) or Segment Onigin

sl ]

@ Offset Using the Following MLAP/AXIAL Offsels

ML |

e |

AXIAL |ﬂ 5

[» Offset by Percant (1.0 = 100%) (Maters whan not checked)

[# Calibration Only Landmark (Not generated for assigned motion file(s))
Undo Changes Apphy Build Mode Close Tab

3.Create Landmark: Head amdomatk /Namead_Front
Del ne Orientation Using:

Starting PoREHD
Ending PoinEHD

OR set Using the FMLUOMANGXIBR sets:

AXITALD.5

CheckOR set by Percent (1.CketD&)bration Only Landmark
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Segments [ Landmarks Muscles | Subject Data / Metrics | ~

Landmarks | Functional | Digitizing Head_Back |
Landmark Name: |Haad_Ba-:h

Define Onientation Using:
Starting Point [REHD v | (Reference)

® Targets and/or Landmarks Landmark Is:
Ending Point  [LBHD v | (Onaline)
“Lateral object | | (onaplane)
“Project From | ﬂ (Projection onto
* = Oplional a line or plana)

(" Existing Segment |LAB =]

Landmark Offset from Start Point (Refarence) or Segment Origin

C Smaom | -]

@ Offset Using the Following MLIAP/AXIAL Offsels

ML |

o

AXIAL |ﬂ 5

|+ Offset by Percant (1.0 = 100%) (Maters when not checked)

[# Calibration Only Landmark (Mot generated for assigned motion file(s))
Undo Changes Apphy Build Model Close Tab

2. Create Head_Back:

l1.Cliclkandmarksutton
2.Clickdd New Landmkaukton
3.Create Landmark: Head_Back

Landmark Namead BWDkB ne Orientation Using:
Starting PomRBHD

Ending PoinB:HD

OR set Using the FMUOMANAGXIBR sets:

AXIALO.5

CheckoR set by Percent (1.0 = 100%)
CheckCalibration Only Landmark
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Segments || Landmarks Musclas| Sub|actData,fMaft|'ics| ~

Landmarks | Funcu’unal| Digitizing Head_Mid |

Landmark Mame: |Head_l'.l'lid

Define Onentation Lising:

Starting Point IHead_ant LI (Reference)

(@ Targets and/or Landmarks Landmark ls:
Ending Point IH-e ad_Back L] (On a ling)
"Lateral object I ﬂ (On a plane)
*Project From I lJ (Projection onto
* = Optional a line or plane)

(" Existing Segment  |LAB -]

Landmark Offset from Start Point (Reference) or Segment Origin

Offset to Existing Cahbration -
‘ Target or Landmark | _J

" Offset Using the Following ML/AP/AXIAL Offsets
Mo

AX1AL Iﬂ.E

[+ Offset by Percent (1.0 = 100%) (Meters when not checked)

[+ Calibration Only Landmark (Mot generated for assigned motion file(s))

Undo Changes | Apply Build Model Close Tab

3. Create Head_ Mid:

l1.Clickandmarksutton
2.Clickdd New Landmkaukton
3.Create Landmark: Head_Mid

Landmark Namead Mid

Del ne Orientation Using:

Starting Pothéad_Front

Ending Poié:ad_ _Back

OR set Using the FMLUOMWANGXIBR sets:

AXIALD.B5CheckOR set by Percent (1.0ChelddQ®libration Only Landmark
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Segments [ Landmarks Muscles | Subject Data / Metrics | ~

Landmarks | Functional | Digitizing Head_Right |

Landmark Name: |Head_li|gh1

Define Onientation Using:
Starting Point |RFHD v | (Reference)

® Targets and/or Landmarks Landmark Is:
Ending Point  [RBHD v | (Onaline)
“Lateral object | | (onaplane)
“Project From | ﬂ (Projection onto
* = Oplional a line or plana)

(" Existing Segment [LAB ~|

Landmark Offset from Start Point (Refarence) or Segment Origin

C Smaom | -]

@ Offset Using the Following MLIAP/AXIAL Offsels

ML |

o

AXIAL |ﬂ 5

l» Offset by Percent (1.0 = 100%) (Meters when not checked)

[# Calibration Only Landmark (Mot generated for assigned motion file(s))
Undo Changes Apphy Build Model Close Tab

4. Create Head_Right: - **Click *bluahamarks

1.Clickdd New Landmlaukton
2.Create Landmark: Head_Right

Landmark Namead_Right
DeR ne Orientation Using:

Starting PoREHD

Ending PoiRBHD

OR set Using the FMUOMANAGXIBR sets:
AXIALO.5

CheckoR set by Percent (1.0 = 100%)
CheckCalibration Only Landmark

Head Del nition
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ISegmenls Landmarks| Musclas| SublactData,fMEm::s| -~

S&gmaml Segment Properties | IK Constraints  Head I
Define Proxamal Joint and Radius
Lateral Joint Center Medal

|None v | |Head_Front | |None -

Radius (Meters) |u 5*DISTANCE(RFHD.LFHD)

Define Distal Joint and Radius
Lateral Joint Canter Medial

|N.|::|ne ﬂ IHaad_hIr.l LI |Na ne LJ

Radius (Meters) |I} " DISTANCE(REHD LEHD)

Extra Target to Define Ornentation (if neaded)
Location [Medlal LI IHﬂd_H'dlt ﬂ

Selact Tracking Targets (Cirl-Left Mouse Chick 1o Multiselect)
[ Use Calibration Targets far Tracking

CJc7 [JLELB [ JLKNE LT i
[JcLav [#] LFHD CImTS [JLTOE ]
[ ] LANK [CJLFIN (LS [JLura |l
[]LAsl [JLFRA []LsHO [JLWRA =
LBHD [CJLHEE CLTHI [CJwwre Ch
< >
Depth (Meters):
CloseTab | GuessPropeties | |  Apply Build Model

1. Create Head Segment:

1.In th%egmenttsab, sekedadn the Segment Name box.
.Click onGheate Segméntton.
3.In thideadtab, enter these values:

N

Del ne Proximal Joint and Radius

LateraNone JointHead_ _FromediaNone
Radiu®9:.5*DISTANCE(RFHD,LFHD)
Dell ne Distal Joint and Radius

LateraNone JointHead Mi#lediaNone
Radiu9:.5*DISTANCE(RBHD,LBHD)
Extra Target to DeB ne Orientation
LocatioMedialHead_ Rig%dlect Tracking Targets:

LBHDLRLFHIRBHIRFHD

4.Click Boild Model.
5.Click 6hose Talkefore proceeding.
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Segrment Orientation (Relative to Lab) >

2. Modify thegment Coordinate System

1.DeB ne the Segment OrienAdPi AXisZ:\\

Distal to Proxiival:

A Ass

OFK.

Lhstal 1o Frosamal

R 4

O

Cancal I

3.Change the graphic

Model Fiheead_c7 _top.v3g

4 Rotate/Scale the Graphic Model

1.Rotate:

Vertical Rotat9on:
Horizontal Rota®ion:
Clockwise Rotali®h:

2.Move:

Move Left/Ri@ht:
Move Back/Forwssd:

Move Up/Dowé:

3.Scale:
Scale HeighGoO
Scale Wid2in:0
Scale Dep2i60

Trunk

Prior to creating the trunk segment, 3 landmarks must be created:
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1. Thorax_Prox - the midpoint between the CLAV and C7
2. Thorax_Dist - the midpoint between the STRN and T10
3. Thorax_AP - the midpoint between the CLAV and STRN

The origin is deB ned at the Thorax_Prox landmark (see NOTE below). The
along the line from the Thorax_Prox to Thorax_Dist. The AP axis is delB n
landmark.

NOTELf you read the Vicon documentation, you will notice that the origin
marker. In Visual3D, the segment geometry is defR ned along the long axis
the long axis is deB ned along the line from the proximal to distal end. If
delf ned at the CLAV marker, the center of mass for the trunk would be cr
center of mass. For this reason, in the Visual3D representation, the orig
between the CLAV and C7 targets. The orientation of the coordinate syst
so the joint angles will not be all ected by this change.

Trunk Landmarks

Segments || Landmarks Musc:iﬂs| Subject Data / MEtI'iL':‘S-| h

Landmarks | Functional | Digitizing Thoras_Prox |

Landmark Mame: |Tl1or ax_Prom

Define Oniantation Using
Starting Point  [CLAV ~ | (Reference)
® Targets andior Landmarks Landmark ls:
Ending Point  |C7 = | (Onaling)
*Lateral object | = | (On a plane)
*Project From | _* | (Projection onto
* = Optional aline or plane)

" Existing Segment | |

Landmark Offset from Start Point (Refarence) or Segment Origin

Offset lo Existing Calibration |
Target or Landmark

 Offset Using the Following MUARAXIAL Offsets
R

AP |

AXIAL |ﬂ' 5

|» Offset by Percant (1.0 = 100%) (Metars when not checked)

[+ Calibration Only Landmark (Not generated for assigned motion file{s))

Undo Changes | Apply Build Modal Close Tab

1. Create Thorax_Prox:

l1.Cliclkkandmarksutton
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2.Clickdd New Landmlaukton
3.Create Landmark: Thorax_Prox

Landmark Namborax_Prox

DeR ne Orientation Using:

Starting PoiQitAV

Ending Poi@T:

OB set Using the FMUOMANAGXIBML sets:
AXIALO.5

CheckOR set by Percent (1.0 = 100%)
CheckCalibration Only Landmark

Segments || Landmarks Musdﬂﬁ| SubjectDatan&h‘i-:s| ~

Landmarks | Functional | Digitizing Thorax_Dist |

Landmark Mame: |Tl1ﬂrm{_D|st

Define Orientation Lsing:
Starting Point |STRN v | (Reference)

® Targets andior Landmarks L andmark s
Ending Point  [T10 | (Onaline)
“Lateral object | _» | (On a plane)
“Project From | ﬂ (Frojection onto
* = Optional a line or plane)

" Existing Segment [ 'J

Landmark Offset from Start Point (Refarence) or Segment Ornigin

Offset to Existing C-alibration | j
Target or Landmark

" Offset Using the Following MLUAPIAXIAL Offsets

ML |

AP |

AXIAL |ﬂ‘ 5

¥ Offset by Percent (1.0 = 100%) (Meters when not checked)

[¢ Calibration Only Landmark (Mot generated for assigned motion file(s))

Undo Changes Apphy Build Moded Close Tab

2. Create Thorax_Dist:

l1.Cliclkandmarksutton
2.Clickdd New Landmkaukton
3.Create Landmark: Thorax_Dist

Landmark Nafmborax_Dist
DeR ne Orientation Using:
Starting PoShiIRN
Ending Poihi0
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OB set Using the FMUOMANGXIBAR sets:
AXIALD.5

CheckoR set by Percent (1.0 = 100%)
CheckCalibration Only Landmark

Seqgments || Landmarks Musdﬂ5| Subject Datan&h‘ics| ~

Landmarks | Functional | Digitizing Thorax_AP |

Landmark Name: |T|1WEK_-HF‘

Define Orientation Using;
Starting Point [CLAV

@ Targets and/or Landmarks

v | (Reference)

Landmark Is:

Ending Point  |STRN

_» | (On aline)

“Lateral object |

= | (On a plang)

“Project From |
* = Optlional
" Bxistng Segment [

= | {Projection onto
a line or plana)

4

Landmark Offset from Start Point (Refarence) or Segment Ornigin
Offset to Existing Calibration

Target or Landmark

® Offsat Using the Following MLAPAXIAL Offsets

|~

ML |

AP |

AXIAL |05

¥ Offset by Percent (1.0 = 100%) (Meters when not checked)

[¢ Calibration Only Landmark (Not generated for assigned motion file{s))

Undo Changes

Apply

Build Model Close Tab

3. Create Thorax_AP:

1.
2.
3.

Clickandmarksutton
Clickdd New Landmlaukton
Create Landmark: Thorax_ AP

Landmark Namborax_ AP

Del ne Orientation Using:

Starting PoiQitAV

Ending Poi®T:RN

OR set Using the FMLUOMANGXIBRA sets:
AXIALO.5

CheckOR set by Percent (1.0 = 100%)
CheckCalibration Only Landmark
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Trunk DelR nition

I Segments Landmarks | Muscles | Subject Data [ Mefrics |

S&gmaml Segment Properties | IK Constraints  Thoraxw/Ab |

Define Praxamal Joint and Radius
Lateral Joint Canter Medial
[None v | |Thorax_Prox | |None -
Radius (Meters) |I} 5*'DISTANCE(RSHOLSHO)
Define Distal Joint and Radius
Lateral Joint Center Medial

|N|::|ne ﬂ IThﬂm_I]iai LI INa ne LJ
Radius (Meters) |I} 5*DISTANCE(RSHO LSHO)
Extra Target to Define Orientation (if needed)

Location [Anterior v | [Thorax_AP -
Selact Tracking Targets (Cirl-Left Mouse Click 1o Multiselect)

[ Use Calibration Targets far Tracking
[CJRFHD [JRMTS [ JRTOE #]T10
[ JRFIN [JRPsi [JRuPA
[ |RFRA [CJRsHO [JRWRA
[ ]RHEE [CIrRTH [ ]RWRE
[ |RKNE [IrTE [*]STRN
< b
Depth (Meters): [E(C7.CLAV)
CloseTab | GuessPropeties | |  Apply Build Model

1. Create Thorax/Ab Segment:

l.In thegmenttsab, sellgcarax/bthe Segment Name box.
2.Click onQheate Segméntton.

3.1n thkehorax/Alab,

enter these values:

Del ne Proximal Joint and Radius
LateraNone Joinffhorax_ PrdediaNone
Radiu9:.5*DISTANCE(RSHO,LSHO)

Del ne Distal Joint and Radius
LateraNone Joinffhorax_DiBtediaNone
Radiu®9:.5*DISTANCE(RSHO,LSHO)

Extra Target to DefR ne Orientation
LocatioAnteriommMhorax_ AP

Select Tracking Targets:

C7TCLABTRN10
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Depth (Meters):
0.5*DISTANCE(C7,CLAV)

4.Click Boild Model.
5.Click Ghose Ta&efore proceeding.

2.Change the graphic

Model Fitdoraciccerviclewrtlumbar_z up.v3g

3.Rotate/Scale the Graphic Model

l1.Scale:
Scale Heigh20
Scale Widil:0
Scale Depil0

Clavicle

The clavicle is used as an intermediate segment in Vicon, and is not use
so there is no reason to create the clavicle in Visual3D when reproducing

However, if you still wish to create the Clavicle, hasg¢idfigtoanar e atr abcek ifrogu r
using DOFfthe default), do NOT create the Clavicle, hbwevee iKiyneuniettiec 31 s
is ok to create the Clavicle.

Upper Arm

Prior to creating the upper arm segment, 3 landmarks must be created:

1.L/RSJC - The shoulder joint center; there are two ways to defR ne this

2.L/RWJC - The wrist joint center; the midpoint between the L/RWRA al
mediolateral wrist targets)

3.L/REJC - The elbow joint center; the L/RELB (lateral elbow target) ta
to the plane defR ned by the SJC, WJC, and ELB. It is o3 set by the eltk

Upper Arm Landmarks

These landmarks are required to create the Upper Arm segment, regardle
Shoulder DeB nition (describeadvedoov&houwlttheer D.eR nition

In the instructions below, the deR nition of the shoulder joint center (SJC
shoulder deRR nition. In the del3 nition below, the SJC is created below the
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of the trunk coordinate system. | recommend using this SJC deR nition sir
(more intuitive) and leaves less room for error. IfVvyoanwDb el d iltfloean theuse t
shoulder joint center, you should follow th®ldansdlre dtaonsReegdahkless of
whether you use the SJC method below, or the Vicon del3B nition, you can |
Alternative deR nition for the Upper Arm Segment.

Upper Arm Landmarks

Seqments || Landmarks Musdas| Subject Data [ Metrics ~

Landmarks | Functional | Digitizing LSJC |

Landmark Name: |LSJ'3

Define Onentation Using
Starting Point [LSHO ~ | (Reference)

" Targets and/or Landmarks I andmark [5:
Ending Point | = | (Onaline)
“Lateral object | _* | {On a plane)
“Project From | = | (Projection onto
* = Optional 3 fine or plane)

i® Existing Segment |Thnrax.'hl:| - |

Landmark Offset from Start Point (Reference) or Segment Onigin

Offset to Existing Calibration |
Target or Landmark

@ Offset Using the Following MLAPAXIAL Offsets
ML |'I} 0

ap 00

AXIAL | ( LShoulderRadius + MarkerRadius )

| Offset by Percent (1.0 = 100%) (Meters whan not checked)

[+ Calibration Only Landmark (Not generated for assigned motion file{s))

Undo Changes Apply Build Model Close Tab

1. Create LSJC:

l1.Cliclkkandmarksutton
2.Clickdd New Landmlaukton
3.Create Landmark: LSJ

Landmark Nam&JC

Del ne Orientation Using:

Starting PoinSHO

Existing Segmé&horaxXA®? set Using the MAUIARIAXIBR sets:

ML:0.0

APO0.0

AXIAL:( LShoulderRadius + Md&x&aeNRddOUusekset by Percent (1.0 =
100%)heckCalibration Only Landmark

Wiki Documentation Site - https://has-motion.com/wiki/


https://has-motion.com/wiki/doku.php?id=visual3d:documentation:modeling:marker_sets:plug-in_gait_clavicle#clavicle_landmarks
https://has-motion.com/wiki/lib/exe/detail.php?id=visual3d%3Atutorials%3Amodeling%3Aplug-in_gait_full-body&media=pig_ue_lshjc2_v2.png

Last

gggz;i:lyliguamd:tutorials:modeling:plug-hnugsxilrl_hfajdlnbmtdyn.comlwikildoku.php’?id=visua|3d:tutorials:modeling:plug-in_gait_

15:30

2. Create RSJC:

1. When deB ning the right landmark, use same delR nitions as for the lef1

Segments || Landmarks Musdﬂ5| Subject Data [ Metrics ~

Landmarks | Functional| Digitizing LWJC |

Landmark Name: |LWJ-C
Dwefine Onientation Lsing:
Starting Point [LWRA

® Targets andior Landmarks

v | (Reference)

Landmark Is:

Ending Point  [LWRB

= | (Onaling)

*Lateral object |

= | (On a plane)

“Project From |
* = Oplional

" Existing Segment lLAB

“w | (Projection onto
a line or plane)

=]

Landmark Offsat from Start Point (Refaranca) or Segment Onigin
Offset lo Existing Calibration

Target or Landmark

® Offset Using the Following MUAPIAXIAL Offsets

| E4

ML |

AP |

AXIAL |ﬂ‘ 5

v Ofiset by Percent (1.0 = 100%) (Meters when not checked)

[ Calibration Only Landmark (Not generated for assigned motion file{s))

Unda Changes

Apphy Build Madel Close Tab

3. Create LWJC:

1.
2.
3.

Clickkandmarksutton

Clickdd New Landmlaukton

Create Landmark: LWJC

\Landmark Namw:JC

DeR ne Orientation Using:

Starting Polnw.:RA

Ending PoinW.RB

OB set Using the FMUOMANGXIBMR sets:
AXIALO.5

CheckoR set by Percent (1.0 = 100%)
Do NOT Chex&libration Only Landmark

4, Create RWJC
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When deR ning the right landmark, use same del3 nitions as for the left lan

Segments || Landmarks Mu5d55| Subject Data [ Metrics ~

Landmarks | Functional | Digitizing LEJC |

Landmark Name: |LEJG

Define Orientation Lsing:
Starting Point [LELB v | (Reference)

® Targets andior Landmarks L andmark s
Ending Point  |LS.JC = | (Onaline)
"L ateral object |LWJC | (Onaplane)
“Project From | ﬂ (Frojection onto
* = Optional a line or plane)

" Existing Segment [ '|

Landmark Offset from Start Point (Refarence) or Segment Ornigin

.~ Offset to Bxisting Calibration | j
Target or Landmark

@ Offset Using the Following MLIARPIAXIAL Offsets

ML | ( LEIbowRadius + MarkerRadius )
ap |00
AXIAL (00

[~ Offset by Percent (1.0 = 100%) (Meters when not checked)

[¢ Calibration Only Landmark (Mot generated for assigned motion file(s))

Undo Changes Apphy Build Moded Close Tab

5. Create LEJC:

l1.Cliclkkandmarksutton
2.Clickdd New Landmkaukton
3.Create Landmark: LEJC

Landmark NamEJC

Dell ne Orientation Using:

Starting PoilnELB

Ending Poin$JC

Lateral ObjedNJC

OR set Using the FMUOMANAGXIBMR sets:

ML:- ( LElIbowRadius + MarkerRadius )

APO0.0

AXIALS.0\Do NOT Chdxkset by Percent (1.0 = 100%)
CheckCalibration Only Landmark

6. Create REJC:
When delB ning the right landmark, use same def3 nitions as for the left lan
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Upper Arm Alternate DelR nition

The origin is deB ned at the SJC. The Axial axis is def ned along the line
axis is along the line from the EJC to the ELB.

Upper Arm - Alternate DelR nition

ISegmenls Landmarks| Musclas| Sub|actData,fM3fu1'cs| ~

S&gmaml Segment Properties | IK Constraints  Left Upper Arm |
Define Proxamal Joint and Radius
Lateral Joint Center Medal

|N|::ne :l |L5JC LI |None ;l

Radius (Meters) |LShauIderHaduus

Define Distal Joint and Radius
Lateral Joint Canter Medial

|N|::|ne ﬂ ILE.I} LI INa re LJ

Radius (Meters) |LEIbuwFEadius

Extra Target to Define Ornentation (if neaded)
Location [L ateral LI ILELB ﬂ

Selact Tracking Targets (Cirl-Left Mouse Chick 1o Multiselect)
[ Use Calibration Targets far Tracking

Owic CJLasi CILFRA [¥]LsHo O
] RWJC [JieHD [CJLHEE CJLTH [
[c7 [#]LELE [JLKNE [LTie M
[cLav [JLFHD [JmTs [JLToe h
[ ] LANK [CJFN [JLPsI LUPA Ch
< >
Depth (Meters):
CloseTab | GuessPropeties | |  Apply Build Model

1. Create Left Upper Arm Segment:

1.In thfegmenttab, seleedt Upper iArthe Segment Name box.
2.Click onGheate Segméntton.
3.1n thleeft Upper Atrab, enter these values:
\DeB ne Proximal Joint and Radius
LateraNone JointtSJCMediaNone
Radiud:ShoulderRadius
Delf ne Distal Joint and Radius
LateraNone JointtEJCMediaNone
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Radiud:ElIbowRadius
Extra Target to DeB ne Orientation
LocatiobhateralLELB

\\Select Tracking Targets:
LELBRSHQUPA
4.Click Boild Model.
5.Click Ghose Tadefore proceeding

Segments Landmarks | Muscles | Subject Data / Metrics | ~

Segments | Segment Properties | IK Constraints |

Segment Name

| -] [ Kinematic Only
Segment Typa

| ﬂ Craate

Double-Click Segment to ViewEdit

Sagment Name | Segmen |C:Eib|' | Kinetic |
LAB Visual 30 NA YES
Head Visual 3D YES NO
Thorax/Ab Visual 3D YES YES
Left Upper Arm  Visual 30 YES  YES M -~
Left Forearm Visual 30 YES YES
Left Hand Wisual 3D YES YES
-
View Segment | Build Model
Delete Selected Segment | Choose Algonthm for Computing Pose
Visual3D 6 DOF |

Duphicate Selected Sagment | 2 Copy & Reflect Selected Segmant |

2. Create Right Upper Arm Segment:

l.In thegmenttab, clickh ehteUpper ifrtthe created segment list.

2.Click tbepy & Rell ect Selected Sheuwtmoemt

3.1n thrRight Upper Aamh, make sure the right side values are displayed (
are often not updated correctly - so make sure to update these for th

Upper Arm Vicon DeB nition

The origin is deB ned at the SJC. The Axial axis is deR ned along the line
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axis is perpendicular to the plane de@ ned by the SJC, EJC, and WJC.

NOTESince the SJC, EJC, and WJC landmarks are nearly colinear, creatir
to this plane can cause inconsistencies. For example, if you download th

will notice the ML axis for the upper arm is pointing up.

If you change th

0.06), and hit Recalc, the ML axis will rotate 180 degrees. This seems to
will also notice that the ML axis is not aligned with the ELB target. Typic
is aligned with line between the elbow joint center and lateral epicondyle
recommend using the Alternative DelB nition for the Upper Arm.

Upper Arm - Vicon DelR nition

I Segments Landmarks | Muscles | Subject Data [ Metrics | [

Segments | Segment Properies | IK Constraints  Left Upper Arm |

Defina Proxamal Joint and Radius

Lateral Joint Center Medial
|N|::ne ﬂ [LsJc ﬂ |Nl::| ne ﬂ
Radius (Meters) |LShauIderHad|us
Defina Distal Joint and Radius
Lateral Joint Center Medial
|N|::|n9 j ILEJE LJ |Nnna l]
Radius (Meters) [LElbuwFtadius
Extra Targetto Define Onentation (f needed)
Location [F‘q stenor ﬂ |L"|"H'JC ﬂ

Select Tracking Targets (Cirl-Left Mouse Click to Multizalect)

[ Use Calibration Targets for Tracking

COwic []LBHD CJLHEE CJLTHI O
[c7? [“]LELE []LKNE [CILTie n
[Jewav [JLFHD [JLMTS [CLToE o
[JLank [CJLFiN [Jrpsi LUPA Ch
[JLasi [CILFRA [*]LSHO [CJiwra Ch
L4 »
Depth (Meters):
Close Tab | Guess Properties | Apply Build Model

1. Create Left Upper Arm Segment:

l.In thegmenttsab, seledt Upper iirhe Segment Name box.

2.Click onGheate Segméntton.

3.In thleeft Upper Atralb, enter these values:

Delf ne Proximal Joint and Radius
LateraNone JointtSJCMediaNone
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Radiud:ShoulderRadius

Def ne Distal Joint and Radius
LateraNone JointtEJCMediaNone
Radiud:ElIbowRadius

Extra Target to DefR ne Orientation
LocatioRosteriokWJC

\\ Select Tracking Targets:
LELBSHQUPA
4.Click Boild Model.* - Click on **®leofoeeTpboceeding.

Segments Landmarks | Muscles | Subject Data / Metrics | ~

Segments | Segment Properties | IK Constraints |

Segment Name

| Ra [ Kinematic Only
Segment Type

| ﬂ Craate

Double-Click Segment to ViewEdit

Segment Name | Segmen |C‘,Eib|' | Kinatic |
LAB Visual 3D NA  YES
Head Visual 3D YES  NO
Thoraw/Ab Visual 3D YES  YES
Left Upper Amm Visual 30 YES  YES M| -
Left Forearm Visual 3D YES YES
Left Hand Wisual 3D YES TES
-
View Segment | Buid Model
Delete Selected Segment | Choose Algorithm for Computing Pose
|Visual3D 6 DOF -]

Duplcate Selected Segment | 2 Copy & Reflect Selected Segmeant |

2. Create Right Upper Arm Segment:

l.In thegmenttab, clickh eahteUpperifirtthe created segment list.

2.Click thepy & Rell ect Selected Skeutmoem.t

3.In thrRight Upper Aam, make sure the right side values are displayed (
are often not updated correctly - so make sure to update these for th
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Forearm

Two options to deBR ne the forearm are provided. One follows the Vicon De
Alternate DeBB nition, which is more consistent with biomechanics standar

Alternate Forearm DeR nition

The origin is deB ned at the elbow joint center. The Axial axis (Z) is del3r
elbow joint center to the wrist joint center, and the mediolateral axis is
mediolateral wrist targets.

Since supination/pronation actually occurs by rotating the forearm, this r
elbow joint angle. The alternate dell nition deR nes the forearm so that su
the elbow joint.

Another diB erence between the Vicon del nition and the alternate delR niti
placed on the humerus, so it shouldn’'t really be used to track the forearr
alternate del3 nition, a landmark at the distal end of the upper arm is use

Forearm Landmarks - Alternate Dell nition

Segments || Landmarks Musclas| SublactDaLa.fMetncs| ~

Landmarks | Functional | Digitzing LEJC_Track |

Landmark Mame |LEJC_Tra ck

Define Onentation Lising:

Starting Point | ﬂ (Reference)

(— Targets and/or Landmarks Landmark ls:
Ending Point | ~| (Onaline)
"Lateral object | J (On a plane)
*Project From | J (Projection onlo
* = Optional a line or plane)

® Ewasting Segment |L9ﬂl_.lp-parmm LJ

Landmark Offset from Start Point (Reference) or Segment Origin

Offset to Existing Calibration
. Target or Landmark | J

(@ Offset Using the Following ML/AP/AXIAL Offsets

ML {00
AP |{I.{I
AXIAL | 1

[+ Offset by Percent (1.0 = 100%) (Meters when not checked)

| Calibration Only Landmark (Mot generated for assigned motion file(s))

Undo Changes | Apply I Build Model Close Tab
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1. Create LEJC _Track:

l.Cliclkandmarksutton
2.Clickdd New Landmlaukton
3.Create Landmark: LEJC _Track
/1l
\W\Landmark Nam/EJC _ Track

DeR ne Orientation Using:
Existing Segmkeatt Upper Arm

OR set Using the FMLUOAMWANGXIBRL sets:
ML:O.O

APO0.0
AXIALICheckOR set by Percent (1.Do=NOU¥®)hex&libration Only Landm:

2. Create REJC_OR set:

1.When deR ning the right landmark, use same del3d nitions as for the lefl

Forearm - Alternate DelR nition
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I Segmenis Landmarks | Muscles | Subject Data | Metrics | ~
Segments | Segment Properties | IK Constraints  Left Foream |
Define Prasamal Joint and Radius
Lateral Joint Center Medial

|Nnna ﬂ |LEJG LI |Nnna ll

Radius (Meters) |LElhmuﬁadius

Defina Distal Joint and Radius

Lateral Joint Center Medial

[Nene | twic w | |None -

Radius (Meters) |LWri3ﬂadlus

Exira Target to Define Orientation (if needed)

Location [Medlal LJ |L'|'H'FIB ﬂ
Select Tracking Targeis (Cirl-Left Mouse Click o Multiselect)
[ Use Calibration Targets for Tracking

L] LwJc L]cLav [_ILFHD LLmTS L]

CIRwWJC [ LanK CILFN Cesi e

[V]LEJC Track []LASI []LFRA [CJisHo [«]n

[]REJC_Track [ JLBHD [ ILHEE [CJLTH [#]1

[Jc7 [CJLELB [JLKNE LT O

< >

Depth (Meters):
CloseTab |  GuessProperies | Apply Build Model

1. Create Left Forearm Segment:

1.In th®egmenttsab, seleedt Foreamnthe Segment Name box.
2.Click onQGheate Segméntton.

3.1n thleeft Foreatmb,

DeR ne Proximal

enter these values:

Joint and Radius

LateraNone JointtEJCMediaNone

Radiud:ElIbowRadibel ne Distal

LateraNone JointtWJCMediaNone
Radiud:WristRadius

Extra Target to Del ne Orientation
LocatioMedialLWRB

Select Tracking Targets:

LEJC TraERAWRAWRB

4 .Click Boild Model.

5.Click 6hose Talkfore proceeding.
6.The image to the right (and all other images in this tutorial) show a |

Joint and Radius

htt
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segment coordinate system after it has been modi3 ed.

Segments Landmarks| Muscles| Subject Data / Metrics | A

Segments | Segment Properties | IK Constraints |

Segment Name

|
Segment Type

| =

Double-Click Segment to View/Edit

-] [ Kinematic Only

Craate

Sagment Name | Segmen |C:Eit:r |Kinatit: |

LAB Visual 30 WA
Head Visual 3D YES
ThoraodAb Visual 3D YES

Left Upper Arm  Visual 3D YES

Left Hand Visual 3D YES
Right Upper Arm Visual 3D YES

View Segment |

Delete Selected Segment

Dupécate Selected Segment |

Left Forearm Visual3D YES YE 1.

YES

NO

YES

YES -

YES
YES

Build Model

Choose Algaonthm for Computing Pose
Visual3D 6 DOF -]

2. Copy & Reflect Selected Segment |

2. Create Right Forearm Segment:

1.In th®egmenttsab, clickh ehteForeannhe created segment list.
2.Click thepy & ReR ect Selected Shewgttoem.t
3.In thRight Foreatab, make sure the right side values are displayed (tF

often not updated correctly - so make sure to update these for the ri

Vicon Forearm DelR nition

In the Vicon DeB nition, the Radius segment or Forearm segment is model

NOTE below).

The origin is deR ned at the elbow joint center. The Axial axis (Z) is del3r
elbow joint center to the wrist joint center, and the mediolateral axis is

ar rﬁl.]pg. 46

NOTESince supination/pronation occurs by rotating the forearm, this del3 |
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speciR c to the Plug-in Gait Model. The Plug-in Gait model is created so t
be seen in the wrist joint angle instead of the elbow joint angle.

Forearm Landmarks - Vicon DeRR nition

Segments || Landmarks Muscles | Subject Data | Metrics | ~

Landmarks | Functional | Digitzing LFA_Offzet |

Landmark Name |LFA_CIIT59I:

Define Onientation Lising:

Starting Point |L_EJ-{,‘: LI (Reference)

(— Targets and/or Landmarks Landmark Is:
Ending Point | | (Onaline)
*Lateral object | j (On a plane)
*Project From | j (Projection onto
* = Optional a line or plane)

(® Emsting Segment |LEﬁUppBrﬂu‘m Zl

Landmark Offset from Start Point (Reference) or Segment Origin

Offsetto Existing Calibration -
. Target or Landmark | _]

(@ Offset Using the Following MLIAPAXIAL Offsets

ML |u.u5
AP |{I o
AxAL |00

[~ Offset by Percent (1.0 = 100%) (Meters when not checked)

[~ Calibration Only Landmark (Mot generated for assigned motion file(s))

Undo Changes | Apply I Build Model Close Tab

1. Create LFA_OR set:

l1.Cliclkandmarksutton

2.Clickdd New Landmkaukton

3.Create Landmark: LFA_OR set
/1

Landmark Nam/ke:FA OB set

De ne Orientation Using:

Starting PolEJC

Existing Segmkeatt Upper Arm
OR set Using the FMLUOAMWANGXIBRL sets:
ML:0.05

APO0.0

AXIALO. Do NOT Chellkset by Percent (1.ChediC&%pbration Only Landm
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2. Create REJC_OR set:

- When def ning the right landmark, use same deB nitioEX@EHR®r:the left |

* SpecifyMbeR set -®&s05

Forearm - Vicon Del nition

I Segments Landmarks | Muscles | Subject Data / Metrics |

Segmants| Segmeanmpemesl IK Constrainis  Left Forearm ]

Defina Proximal Joint and Radius

Lateral Joint Center

Medial

[None El |LEJC

ll |N1:| ne El

Radius (Meters) |LEIha\uﬁadius

Define Distal Joint and Radius

Lateral Jomt Center Medial
|N|:ma LI ILWJG LI |Nana ﬂ
Radius (Meters) |LW|‘islﬁadlu3
Extra Target to Define Onentation (f needed)
Location IMedial LJ |LF.ﬂ_D‘lse‘t ﬂ

Select Tracking Targeis (Cirl-Left Mouse Click to Multiselect)

[ Use Calibration Targets for Tracking

[Lwic [JLASI [V]LFRA []LsHO i
[CJLFA_Offset [ |LEHD [CJLHEE [ILTH [
e LELE [ ]LKNE [ILTB ]
[Jorav CJLFHD CJLmTS [CJLToE Ch
[ LamMk CJLFiN C]Lrsi [CJLuea Ch
< >
Depth (Meters):

Close Tab | Guess Properies | Apply I Build Model

1. Create Left Forearm Segment:

1.In th#egmenttsab, seleedt Foreanmnthe Segment Name box.
2.Click onQGheate Segmeéntton.

3.1n thleeft Foreatmb,

DeR ne Proximal Joint and Radius
LateraNone JointEJCMediaNone
Radiud:ElbowRadius

DeR ne Distal

Joint and Radius

enter these values:
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LateraNone JointWJCMediaNone
Radiud:WristRadiHEstra Target to DefR ne Orientation
LocatioMedialLFA_OR set
Select Tracking Targets:
LWIJCELBFRA
4.Click Boild Model.
5.Click @hose Tarfore proceeding.
6. The image to the right (and all other images in this tutorial) show a |
segment coordinate system after it has been modi3 ed.

Segments Landmarks| Muscles| Subject Data / Metrics | ~

Segments | Segment Properties | IK Constraints |

Segment Name
| v [ Kinematic Only
Segment Type

| ﬂ Craate

Doubde-Chck Segment to View/Edit
Sagment Name | Segmen.. | Calibr . | Kinetic |

LAB Visual 3D NiA YES

Head Visual 3D YES  NO

ThoradAb Visual 3D YES  YES

Left Upper Arm  Visual 3D YES  YES -
1.

Left Hand Visual 3D YES  YES

Right Upper Arm Visual 3D YES  YES

View Segment | Buid Model
Delete Selected Seqment |  Choose Algorithm for Computing Pose
Visual3D 6 DOF -

Duplcate Selected Segment | 2. Copy & Reflact Selected Segment |

2. Create Right Forearm Segment:

l.In thegmenttsab, clickh ehteForeammhe created segment list.

2.Click thepy & Rell ect Selected Skewgtmoem.t

3.In thrRight Foreatab, make sure the right side values are displayed (tF
often not updated correctly - so make sure to update these for the ri
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Hand

The origin of the hand is at the midpoint between the wrist targets. The |
from the wrist joint center to the hand joint center. The B exion/extension

between the mediolateral Wist'targets.

The deR nition of the hand joint center is not described as clearly as othe
interpretation, the hand joint center is o3 set medially from the FIN targe
the hand at the head of the secdidymeEhasapimales the hand joint center cl
middle of the hand (ex. by the third metacarpal).

Hand Landmarks

Segments || Landmarks MLrSdH‘S| Subject Data [ Metrics ~

Landmarks | Functional | Digitizing LHJC |

Landmark Name: |LHJE

Define Onientation Lsing:
Starting Point [LFIN v | (Reference)

® Targets and/or Landmarks I andmark [5:
Ending Point  [LWRA * | (On aline)
“Lateral object |LWJC = | (Onaplane)
“Project From | ﬂ (Projection onto
* = Optional a line or plana)

" Bxsting Segment | '|

Landmark Offset from Start Point (Referance) or Segment Origin

¢~ Offset to Bxisting Calibration | J
Targaet or Landmark

™ Offset Using the Following MLAAPAXIAL Offsets

ML | { LHandOffset + MarkerRadius )
ap 00
AXIAL |00

[ Offset by Percent (1.0 = 100%) (Meters when not checked)

[+ Calibration Only Landmark (Not generated for assigned motion file{s))

Undo Changes Apply Eunild Moded Close Tab

1. Create LHJC:

l1.Cliclkkandmarksutton
.Clickdd New Landmlaukton
3.Create Landmark: LHJC

/1

\WLandmark Name:HJC

DeB ne Orientation Using:

N
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Starting
Ending P

PoLRLN
oilnWR A

Lateral ObjedNJC
OB set Using the FMUOMANAGXIBMR sets:
ML:- ( LHandOR set + MarkerRadius )

APO0.0

AXIALD. o NOT Cheallkset by Percent (1.ChediC@%bration Only Landm

2. Create RHJ

- When deB ning the right landmark,

C:

===Hand Del nition=== |

use same deR nitions as

for the

left |

2. Create
Right
DeR ne Segments Landmarks| Muscles| Subject Data / Metrics | N g and .
. . ment:
Proximal Joint egment:
and Radius Segments | Segment Properties | IK Constraints Left Hand ‘ Segments Landmarks Muscles| Subject Data / Metrics A
Lateral: Define Proximal Joint and Radius - In the
1. Creatft . Segmen Segments|Ssgment Propertiss IK Constraints
Left Ha one Joint Lateral Joint Center Medial tab. cli
. ’ Si t N
S(-:-gmenl)r:I JCMedigl: [None | [wic | [Nane =1 theleft | oo -
one i Kinematic Only
. Handn
Radius: Radius (Meters) [LWristRadius the Segment Type
" LWristRadijus isual 3D - Create
created
In the Define Distal Joint and Radius segmen| pouble-Click Segment to View/Edit
Segment SpeR ne Distal Lateral Joint Center Medial _ list - Segment Name |Segme._. |G |Ki..
tab, selscInt and [None ~] [thie | [None ~] The imageClick :Aﬂd vsuaggggﬁs;\;?
H LT Isual
Left Har\'«‘%dius ) to the righdpy & 7o Visual 3D YES YES
in the Lateral: Click orn | Radius (Meters) |-HandOffset (and all |ReR ect| |LeftUppsrarm Visual 30 YES YES -
Segmenfgne jointfBuild other Selecte rm 1
Name bgX; jcyeqiaiMode!: Extra Target to Define Onentation (if needed) images iiSegmen |Rign Upper Am Visual 3D YES YES
None : this tutoiatjon.| |RightForearm Visual 3D YES YES
. Radius: Locatin Moda ~| = show a |- In the
Click o LHandOB.seC“Ck on mediolat&riglht
the tC lose T | Select Tracking Targets (Cir-Laft Mouse Click to Multiselsct) view of thendtah
Create before [ Use Calibration Targets for Tracking Segm?n[ make_ S M
Segment Extra Targperloceed Jiwic TJiee o Y coordma}ﬁge righ
button. to DeR ne s [JLFHD [wesi []LWRA ;ystem astee va
" Orientation [JoLav FILFIN [ClisHo #ILwRe it has beane .
Location: [LANK [JLFRa CuTH [|RANK modiR ed|display View Segment Build Model
In thieefit M edialLWRPB [Last [JiHEE [Cwne [Jrast (the ra Dalete Selectad Sagment Choose Algorithm for Computing Pose:
Handtahb, [JLBHD [CJLKNE [CJLTOE [CRBAK values Visual3D 6 DOF -
enter < > often n
these Select updated )
values: Tracking Depth (Meters) | correct Duplicate Selectad Sagment 2. Copy & Raflect Selected Segment
so mak
Targets: Close Tab ‘ Guess Properties Apply Build Model sure to
LFINWRA
LWRB update
these for
the right
side).
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