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Plug-In Gait Lower Limb Modil3 ed

While every eB ort has been made to ensure the correct implementation o
model in Visual3D, some diB erences may still persist, most likely caused
pose estimations used within Nexus and Visual3D.

Introduction

The conventional gait model (CGM) has many variations and can go by m
Vicon Clinical Manager, Newington, and Cleveland Clinic to name a few.
reading Thueorial: Building a ConventiomrbiGedtgdordgelthrough this tutorial.

WorkstatoatMexuasers will be familiar with the Plug-In Gait variation as Vi
of the CGM.

In this tutorial, we describe this ivhiglemPgdngatno® @it using Visual3D, with
necessary modil cations made for marker placement error speciB c to this

In some trials, clear errors in marker placement can be identii ed when v
make the necessary adaptations to the model to compensate.

Marker Placement Error

The placement of markers during static and dynamic trials can signiB cant
the data that is captured. In this static trial markers were only placed on
with some being nearly co-linear and some incorrectly aligned with anato

The closer markers are to being placed co-linearly the more diB cult it is
freedom, this can cause error to be ampliR ed leading to an incorrect mod

In this trial, and many others, markers are only placed on the lateral sid
avoid markers being knocked o during movement trials, however having
medial side (at least for static trials) helps to improve model accuracy.

The placement of the foot markers, especially the heel, in this trial made
del ne foot positioning. The Toe_Z landmark was added as a solution to t

Modi3 cations Explained

Shank DeRR nitilonthis tutorial the RKNE marker was added as the lateral b
shank del3 nition. This was added to improve alignment of the shank and ¢
internal rotation of the tibia that was previously present. In the original
dil erence in alignment between the shank and thigh segments which is n
anatomically possible, this change in de3 nition was done to correct this

Toe Landmark and DeB mhéoR: Toe_Z landmark was introduced to align the
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the foot with that of the shank and thigh segments (assuming the subject
serves as the distal joint center and the posterior foot alignment. In the
deR ned by the heel and toe markers, both of which were incorrectly place
positioning.

Load Static Trial

You can download the samipéeddTiBese sample B les were generously provid
(OMG plc, UK).

Load the static trial:

[=rrae — 1 === — 1 == 1
Radiue (Motor=> [0 05 5
C=fime Chustal Jdort ama FRachhus
Lot B et

= =ra —1 M — 1 == —1
ey [ = v o= P = FA S == i
Errra Siamnal to Defirae et atiorm OF e aechaeol®

oo otice I i == 1

Select Traclkina Sianals

1.From tMe@demenu, sellgdtrid Model from C3DFile
2.In th®elect the calibration B le for the cimlomodelect
WalkingStaticLowerBody.c3d
1.1f using a knee alignment dewbbéd, Sedeict KAD_01.c3d
3.ClicRpen.

Dell ne Necessary Model Metrics

Create Model Metrics
1. Create Subject Metrics:

1.Clickubject Data/Mebritton

2.Select Mha@sand clickMthaeify Selected btethon
NameMass
Value or Expressbon:
NOTEThis value MUST be changed for each subject

3.Select theeighand clickMtdhify Selected btettmonNameHeight
Value or Expressic:
NOTEThis value MUST be changed for each subject

4 .Clickdd New Itdmtton

1. NameMarkerRadius
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Value or Expres@ifoa5s
NOTEThis value MUST ref ect the size of the markers used in YO

2.NamebLeft Knee_Width //
Value or Expresgfont05
Create Rhight _Knee_Width
NOTEThis value MUST be changed for each subject

3.NameKnee_ Width
Value or Expresglieftt_ Knee_ Width + Right _Knee_ Width)/2

4 NamebLeft _Ankle_Width
Value or Expres@ifi0
Create thight Ankle_Width
NOTEThis value MUST be changed for each subject

5.NameAnkle_Width
Value or Expresglient_Ankle_Width + Right_Ankle_Width)/2

Pelvis Segment

Pelvis with 4 Targets

For an alternative pelvis deR nition with 3 targets see the original tutoria

Pelvis with 4 Targets - Landmarks
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Segments | Landmarks Muscles | Subject Data # Metrics |
L.andmarks] Functional | Digitizing R_Toe_Z ]
X
Mame: |H_T|:|E_Z
Define Orentation Using:
Starting Peint |HTOE ﬂ {Reference)
{— Targets and/or Landmark: Terr (ks
EI'IdiI'IQ Paint | J (On a line)y
“Lateral object | J {On a plane)
*Project From | J (Projection onto
* = Qptional a line ar plane)
{* Existing Coordinate System j
Landmark Cffset from Start Point (Reference) ar Segment Origin
(Ciffget to Existing Calibration
~
Target or Landmark J
{* Offzet Using the Following MLAAP/AXIAL Offsets
X 0.0
Y |I}.I}
Z |-[:-.1
-
[v Calibration Only Landmark (Mot generated for assigned maotion fileds))
Apply | [ coseTan |
Unde Changes | Copy to Clipboard | Paste from Clipboard |
1. Create SCRM:

l1.Cliclkkandmarksutton
2.Clickdd New Landmlmaukton
3.Create Landmark: SCRM

Landmark Nanse&RM

DeR ne Orientation Using:

Starting PoRRSI

Ending PoilnR:SI

OB set Using the FMUOMANGXIBMR sets:
AXIALO.5

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

Pelvis with 4 Targets - DelR nition
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Segments || Landmarks Muscles | Subject Data / Metrics A

Landmarks | Functional | Digtizng RAIC |
Landmark Name: IF{AJC

Define Orientation Using:
Statting Point | v | (Reference)
Ending Point | j {On aline)
“Lateral object | _~| (On 2 plane)
*Project From | _~| (Projection onto
* = Optional a line or plane)
& Bxisting Segment [Right Shank =
Landmark Offset from Start Point (Reference) or Segment Origin
Offset to Existing Calibration -
L Target or Landmark I J
{* Offset Using the Following ML/AP/AXIAL Offsets
M. [oo
AP |-:1n
AXIAL 1

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

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

Undo Changes | Apply Build Mode! Close Tab

Copy to Clipboard | Paste from Clipboard

2. Create Pelvis Segment:

.In thegmentisab, sePeeliviim the Segment Name box.
.Sele€ODANn the Segment Type box.

.Click onGheate Segméntton.

.In threelvisab, enter these values:

A OWN P

DeR ne Calibration Targets
R.ASIRASIL.ASI&ASI
R.PSISCRML.PSISCRM
DeR ne ASIS Target Radius for Hip Joint Center OR set
ASIS Target RaMliarkerRadius
Select Tracking Targets:
LASLPSRASRPSI

5.Click Boild Model.
6.Click Ghose Talmfore proceeding.
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Hip Joint Center

The CODA pelvis automatically creates hip joint centers using the Bell al
equations. The PiG moddwisersghession equations

The directions below walk you through the necessary steps to create the
Davis regression equations. Please note, some metrics can be manually e
be used to estimate these values.

Create Model Metrics for Hip Joint Center

1. Create Subject Metrics:

1.Clickubject Data/Mebritton
2.Clickdd New Itémtton
1. NamebLeft_Leg_Length
(ANValue or Expres@ipa0
OR:
(BValue or ExpresBiI&GMANCE(LASI,LANK)
Create Rhight _Leg_Length
NOTELf you specify an explicit value (ex. 0.940), this value MUST
subject

2.NamekLeg_ Length
Value or Expresglieftt_ Leg _Length + Right Leg _Length)/2

3.NameC
Value or Expres@idh5*Leg_Length - 0.0153

4 Nametheta
Value or Expres2804*P1/180.0

5.Namebeta
Value or Express8060*P1/180.0

6.NameXdis
(AValue or Expres@idghbo
OR:
(BVMalue or Expres@itBa88*Leg_Length - 0.04856
NOTELf you specify an explicit value (ex. 0.750), this value MUST
subject

7.NameHJC_ML
Value or ExprescCoh:sin(theta) -0.5 * ASIS_distance)

8. NameHJC_ AP
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Value or ExpresgiX¥dis-MarkerRadius) * cos(beta)+ C * cos(theta)

9. NameHJC_ AX
Value or ExpresgiX¥dis-MarkerRadius) * sin(beta)- C * cos(theta) °

Helen Hayes Hip Landmarks

1. Create RHIP:

l1.Cliclkkandmarksutton
2.Clickdd New Landmkaukton
3.Create Landm&aile;

Landmark NameéllP
Def ne Orientation Using:

CliEkisting SegmEknatvis
OR set Using the FMLUOAMWANGXIBR sets:
X:-HJC_MMLHJC_ _AP:HJC_AX
Do NOT Chexkset by Percent (1.0 = 100%)
Do NOT Chex&libration Only Landmark

2. Create LHIP:

l1.Cliclkandmarksutton
2.Clickdd New Landmlaukton
3.Create LandmiditR:

Landmark NamdiP
Del ne Orientation Using:

CliEkisting SegmPBatvis
Ok set Using the FMUOAMWRNAXIBR sets:
X:HIJC_MY:HJC_AP:HJC_AX
Do NOT Chdxkset by Percent (1.0 = 100%)
Do NOT Che&Xxxlibration Only Landmark

Thigh Segment

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


https://has-motion.com/wiki/lib/exe/detail.php?id=plug_gait_lower_limb_modified&media=pig_kad_rhip_landmark.png
https://has-motion.com/wiki/lib/exe/detail.php?id=plug_gait_lower_limb_modified&media=pig_kad_lhip_landmark.png

Last update:
2025/09/29 plug_gait_lower_limbhttposd ¥ leals-motion.com/wiki/doku.php?id=plug_gait_lower_limb_modil
19:21

1. Create Right Thigh Segment:

l.In thegmenttsab, seRigtht Thighthe Segment Name box.
2.Click onGheate Segméntton.
3.In thrRight Thigab, enter these values:

Del ne Proximal Joint and Radius
LateraNone JoinRHJCMediaNone
Radiu®9:.5*DISTANCE(RHJC,LHJC)

DelR ne Distal Joint and Radius
LateraRKNEJointNone MediaNone
Radiu®9:.5*Knee_Width + MarkerRadius
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Extra Target to DeB ne Orientation
LocatiobhateralRTHI

Select Tracking Targets:

Checkdse Calibration Targets for Tracking

4.Click Boild Model.
5.Click Ghose Taefore proceeding.

Shank Segment

Shank Landmarks
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1. Create RKJC:

l1.Cliclkandmarksutton
2.Clickdd New Landmlaukton
3.Create LandR&JKC

Landmark NaR&JC
Del ne Orientation Using:

ClEckisting SegmBnght Thigh
OB set Using the FMLUOAMW NAXIBR sets:
ML:0.0 AP0.0 AXIAL21.0
CheckOR set by Percent (1.0 = 100%)
Do NOT Che&Xx&libration Only Landmark
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Shank DelRR nition

1. Create Right Shank Segment:

1.In th#egmenttsab, seRigtht Shamkhe Segment Name box.
2.Click onQGheate Segméntton.
3.1n thrRight Shabh&b, enter these values:

Del ne Proximal Joint and Radius
LateraRKNEJoinRKJCMediaNone

DelR ne Distal Joint and Radius
LateraRANKJointNone MediaNone
Radiu®9:.5*Ankle_Width + MarkerRadius
Select Tracking Targets:

Checkidse Calibration Targets for Tracking

4.Click Boild Model.
5.Click 6hose Talkefore proceeding.

Foot Segment

Foot Landmarks
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1. Create RAJC:

l1.Cliclkandmarksutton
2.Clickdd New Landmlmaukton
3.Create LandRAUIKC

Landmark NamRa&aJC
DeR ne Orientation Using:

Clexkisting SegmBnght Shank
OR set Using the FMUOMANAGXIBR sets:
ML:0.0 APO.0 AXIAL1.0
CheckoR set by Percent (1.0 = 100%)
Do NOT Chex&libration Only Landmark

2. Create R_TOE _Z:

l1.Cliclkandmarksutton
2.Clickdd New Landmlaukton
3.Create LandmRafkOQE_Z
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Landmark NamReTOE_Z
Del ne Orientation Using:
Clgtlarting Point and Existing ®ddnteand LAB
OR set Using the FMLUOMANGXIBR sets:
MLO.0 APO0.0 AXIALO.1
CheckoR set by Percent (1.0 = 100%)
Do NOT Che&Xxxlibration Only Landmark

Foot DeR nition

1. Create Right Foot Segment:

1.In th#fegmentsab, seRigtht Fomtthe Segment Name box.
2.Click onQGheate Segméntton.
3.ln thrRight Fobdb, enter these values:
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DeR ne Proximal Joint and Radius
LateraNone JoinRAJCMediaNone
RadiuRSK_DISTAL_RADIUS

Def ne Distal Joint and Radius
LateraNone JoinRTOEMediaNone
RadiuRSK_DISTAL_RADIUS

Extra Target to DeB ne Orientation
LocatioRosterioR_Toe_ Z

Select Tracking Targets:

SelecRHEE, RMT5, and RTOE

4.Click Boild Model.
5.Click 6hose Tdrfore proceeding.

Virtual Foot Segment
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Segnm" Landmarks rmsdes| ﬁijadDataIMdﬂcsl A

Landmarks | Functional | Digtizing RAIC |
Landmark Name: |HMC

Define Onentation Using:
Starting Point v | (Reference)
Ending Point _~| (Onaline)
“Lateral object _+| (©On aplane)
“Project From + | (Projection onto
* = Optional " aline or plane)

@ Exsting Segment |Right Shank =

Landmark Offset from Start Point (Reference) or Segment Origin

¢~ Offset to Existing Calibration | ;l
Target or Landmark

(+ QOffset Using the Following ML/AP/AXIAL Offsets
ML 0.0
AP 0.0
AXIAL |1

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

[~ Calibration Only Landmark (Not generated for assigned motion file(s))
Undo Changes Aooly | BuidModel | Close Tab
Copy to Clipboard | Paste from Clipboard

1. Create RVirtualFoot Segment:

.In thegmenttsab, typirtual Foothe Segment Name box.
.Checkinematic Qnly

.Click onQGheate Segméntton.

.In thRVirtualFotatb, enter these values:

A WNPE

Del ne Proximal Joint and Radius
LateraNone JoinRHEEMediaNone
Radiu®9:.1

Def ne Distal Joint and Radius
LateraNone JoinRTOEMediaNone
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Radiu®:.1
Extra Target to DeB ne Orientation
LocatioAnterioRAJC
Select Tracking Targets:
Checkidse Calibration Targets for Tracking

5.Click Boild Model.
6.Click Ghose Tamfore proceeding.

[ Segmerts Landmarks | Muscles | Subject Data / Metrics | ~

Segments I Segment Properties I IK Constraints Right Foot I
Define Prosamal Joint and Radius

Lateral Joint Center Medial
[None ~| |rasc | |None -]

Radius (Meters) [RSK_DISTAL_RADIUS

Define Distal Joint and Radius
Latersl Joirt Certer Medial
[None ~| |RTOE | |None =1

Radius (Meters) |RSK_DISTAL_RADIUS

Extra Target to Define Orentation {f needed)
Location |Poﬁerior LI [RHEE LI

Select Tracking Targets (Cirl-Left Mouse Click to Multiselect)
V¥ Use Calibration Targets for Tracking

Depth (Meters): I

Close Tab |  Guess Properties | Apply | Buid Model

2. Modify thegment Coordinate System

1.DeB ne the Segment Orientation as:
Al/P AXxisZ
Distal to Proxi+iral:

Left Side Model

To build the left side of the model start by copying and rel3 ecting the apj
created for the right side. Do the same for the thigh, shank and foot seg!

Impact of ModiR cations

The images below show the original model, before modi3 cations, compare
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SigniB cant errors in tibial rotation and foot orientation can be seen in th
for in the updated model.

Original:

[Segments Landmarks | Muscles | Subject Data / Metrics | n

Segments | Segment Propeties | IK Constraints  RVirtualFoot |
Define Proximal Joint and Radius

Lateral Joint Certer Medial
[None _v| |RHEE | |None |

Radius (Meters) [u.1

— Define Distal Joint and Radius
Lateral Joint Center Medial

INnne ;] |RTDE ﬂ INnne LI

Radius (Meters) |01

Bdra Target to Define Orientation (f needed)

Location IM‘Lenar | |Rm -

—Select Tracking Targets (Cid-Left Mouse Click to Multiselect)
¥ Use Calibration Targets for Tracking

Depth (Meters): |
Close Tab | Guess Properties | Aoply | Buid Mode!

ModiR ed:
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