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Building a Conventional Gait Model

Introduction

The conventional gait model has many variations and can go by many nar
Clinical Manager, Newington, and Cleveland Clinic to name a few. For th
will refer to this mlheedomsrentional Gait Wedwill not discuss each variatio
point out some of the variations that can exist and how you might handle

What is the Conventional Gait Model?

The conventional gait model refers to the marker set (both unilateral and
used to estimate the pose (position and orientation) of the segments, an
representing model based items (joint angles and joint moments). This m
years ago and was largely a result of inadequate technology rather than
markers. At HAS-Motion we prefer to thinkTdfethiesg acay Keait dbeaaluse
presented with a better alternative, most knowledgeable users naturally ¢
representation.

Legacy Data

The persistence of the conventional gait model is often attributed to the
the argument being that adopting a new marker set would render this leg:
would argue that the assessment of sensory motor functioning is constan
be unfair to patients to ignore this evolution and to persist in perpetuatil
model.

Simplicity of Marker Placement

A sensible reason for the persistence of the conventional gait model may
simplicity of the marker placement. A consequence of this simplicity is tt
be used conveniently for all subjects (young and old).

Rationale for the Conventional Gait Model

The principal advantage may actually be that using the term Convention:
implicitly the delR nitions and conventions of the kinematic and kinetic res
this isn’'t necessarily true, but it is treated this way in the literature. If &
Conventional Gait Model was used, the reader, and more importantly the
comfortable that they understand the conventions used, whether or not tr

Visual3D users that have the B exibility to deB ne custom conventions ada
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subject populations are expected to describe explicitly these conventions
of course, should probably be true of all articles, so it is actually good ¢
this need only be done in one article, while all subsequent articles can r

Limitations of the Conventional Gait Model

The principal limitations of the marker placement are that the tracking m
track the segments) are often placed such that the markers on each segn
(e.g. lie in a straight line). If the markers were actually collinear, there
the position and orientation of a segment. If the markers are almost colli
but it is very sensitive to any noise or artifacts in the data.

In particular, one consequence of the marker placement is that the axial
unreliable.

In many cases only two tracking markers are actually provided for each s
is not possible to compute the pose of a segment independently of other
freedom analyses are not possible).

A variant of the conventional gait model, which distributes the tracking n
segments has been published by Alberto Leardini and colleagues, and is
Motion as IORGait. The IORGait model has suB cient markers to permit 6
the segments.

Another important limitation is that the model cannot be used directly for
deformities or even prostheses.

Equivalence with other Implementations

Segment Coordinate Systems

The deR nition of the segment coordinate systems is based on anatomical
consistent with many other gait models. The main diB erences lie in the p
algorithms used to estimate the position and orientation of the segments

Pose Estimation

The following description of the Visual3D segments will generate consist
commercial and non-commercial representations, but note that the result:
precisely equivalent because Visu3dgb arste © mwtiithezation or Global Optimiz
estimation algorwiirhes the conventional models typically use Direct (Non-(
Estimations.

It is our opinion that the Direct Pose Estimation is the least e ective alg
position and orientation of a segment/model, and that given the superiori
any diR erences in the pose estimation between the conventional gait moda
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reveal limitations in Direct Pose Estimation and therefore in the other im

We attempt to elucidate the pit-falls of using this marker set during the

Conventional Gait Model Decisions

Since there are variations of the conventional gait model, decisions musH
placement and data collection. The diagram below lays out some of the d
segment. This is not comprehensive since many variations exist. The foll
conventional gait model marker placement locations and challenges base

Hip Joint Center

The conventional gait model has three variations for hip joint center calc
theHelen Hayes (Daviapd® ¢heiontherCicdeheP elwiitdh the Bell and Brand (1989)
calculation. All three are based on regression equations. The Hip Joint C
theHelen Hayes (Davibsy P&deidls on Leg Length, inter-ASIS Distance, and Ar
to Greater Trochanter diGbalraceP eThidased on the Bell and Brand (1989) re
equation which uses the inter-ASIS Distance. The following sections des«
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Marker Placement

Appropriate marker placement for any model is critical. The motion syste
of the marker so when placing markers on the subject, use the center of
not the attached bases or wands. It is also good practice to use an eyeli
the subject the locations of the markers. If a marker is knocked o3 or fal
the same location. But, one has to be very careful about replacing marke
Optimization or Global Optimization pose estimation algorithms are used,

be replaced, then the standing trial should be collected again; simply rey
usually suB cient.

Pelvis Markers

The conventional gait model pelvis has two marker set variations: a three
marker set. The three market set Pléves isakyeswpDasviahd ¢eheidour marker

set Pelvis is knowodsa PedVilsieelvis Overveetion discussed the dif erences
the two models.

Four Marker Set Pelvis - CODA Pelvis

RIAS , LIAS= Right Ilium Anterior Superior (Anterior Superior Iliac Spine
RIPS , LIPS= Left Ilium Posterior Superior (Posterior Superior Iliac Spint

As with Heden Hayes (DavjstthPelhdne €fotdeePelgivisualized as a triangle o
plane. In this case the plane is formed by the Right and Left Anterior Su|
LIAS) and the mid point of the Right and Left Posterior Superior Iliac Spi
centers of the markers over both Anterior Superior Iliac Spines (ASIS’'s)
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Iliac Spines (PSIS’s).

The origin of the pelvis is deR ned as being halfway between the ASIS ma
the line joining them regardless of the position of the PSIS markers. Sin¢
medial/lateral position of the PSIS markers is not critical but care shoulc
vertical position.

Three Marker Set Pelvis - Helen Hayes (Davis) Pelvis

RIAS , LIAS= Right Ilium Anterior Superior (Anterior Superior Iliac Spine
RIPS , LIPS= Left Ilium Posterior Superior (Posterior Superior Iliac Spin
between RIPS and LIPS)

The plane of the Pelvis is visualized as a triangle or plane that is forme«
and Left Anterior Superior lliac Spines (RIAS and LIAS) and the mid-poin
Spines (SACR). Place the centers of the markers over both Anterior Supe
sacral marker (SACR) is placed over the mid-point of the Posterior Supert
LIPS).

For the Visual3D implementation of the Helen Hayes pelvis the mediolate
marker is very important, so care should be taken in the placement of thi
well as the vertical position. The origin of the Helen Hayes pelvis is at t
markers.

Placement challenges for obese subjects

Placement on obese subjects can be challenging due to excessive tissue.
palpate the ASIS’s since the skin and tissue may be in diB erent locations
position. There are three options for marker placement: move the ASIS m
the ASIS markers anterior or use the pointer to identify a virtual point.
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Move ASIS markers Laterally

Move both ASIS markers lateral to the anatomical ASIS in the pelvic plan

displacement is symmetrical between sides. Measure th3sbdesttaMoetrand m
Inter-ASIS distance

Move ASIS markers Anteriorly

Move both ASIS markers anterior (coming forward directly anterior to the
directly over them in the coronal plane of the pelvis) by an equal distanc
would have been. Measure this distance and add a landmark that specil3 e
ASIS. These ASIS landmarks should be used for deR ning the segment coc
but the original markers should be used as the tracking markers for the ¢

Use a Pointer to make ASIS Landmarks

ADigitizing Paianntelre used to identify the ASIS markers.

Upper Leg Markers

Conventional Gait Model Decisions

O @ © ® 06

Pelvis Models  HJC algorithms™ Thigh segment Shank segment

* All three hip joint center algorithms have options for direct clinical measurements or
measurement by the motion system

RFCH, LFCH=Femur Center of Head
RTH, LTH=Thigh marker

RFLE, LFLE=Femur Lateral Epicondyle
RFME, LFME=Femur Medial Epicondyle

There are few variations for the thigh segkmrad. ADign me wth v BJeis used,
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one without a KAD, one that uses both, and one that uses medial knee m:

Without Knee Alignment Device (KAD)

The upper leg segment can be visualized as a triangle or plane formed b
LFCH) and the Knee Flexion/Extension axis. Palpate the medial and later
knee B exion/extension axis. Place a marker on the right and left Lateral
approximate this axis. This should be done in the standing position with
and extending the joint to conBrm placement. You are looking for a point
about which the lower leg appears to rotate. Mark that location with eyel

When not uskmge Alignment DkeAbDdethe placement of the thigh markers (R
wands (stick on a base with an attached marker) is critical. This marker
plane of the femur (knee B exion/extension axis location and orientation).
the best location to decrease movement due to muscle bulk and swing of
height is not critical but try not place the thigh marker too low on the thi
position of this marker is critical and it is extremely diB cult to visualize.
aligned in the plane that contains the hip and knee joint centers and the
Position this marker standing and observe knee B exion/extension to conf

Using a Knee Alignment Device (KAD)

As above, the upper leg segment can be visualized as a triangle or plane
Center (RFCH, LFCH) and the Knee Flexion/Extension axis. The di erenc
Knee Alignhment keAbDdeis used in the static trial to del ne the coronal pla
Palpate the medial and lateral epicondyles to estimate the knee B exion/e
over the epicondyles such that the device is in line with the visualized k
This should be done in standing position.

After the subject static calibration trial, remove the KAD and mark the K/
epicondyle with a eyeliner pencil or pen. Place a marker on that location
the thigh (RTH, LTH) markers or wands (stick on a base with an attached
case so it can be placed anywhere on the thigh.

Improper Placement of KAD

The KAD can be aligned improperly or can slip after placement. If this dc
coronal plane will be improperly deB ned. Care should be taken when usin
measure, it may be best practice when using the KAD to align the thigh n
medial knee markers (which is detailed in the next section) and collect a
without the KAD. A choice can be made post data collection on whether t
the thigh or medial knee alignment.

Medial Knee Markers

Another variation of the model is to use medial knee markers. Palpate th
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epicondyles to estimate the knee B exion/extension axis. After lateral kne
marker on the right and left Medial Epicondyles (RFME, LFME) to approxi
B exion/extension axis. Remember to mark that location with eyeliner pen
marker only in the static trial (without KAD) and remove it for the dynam|i
knocked of3 .

Knee Diameter

If a medial knee marker is not placed, it is critically important to measur
(e.g. the distance between the medial and lateral epicondyles) because t
identify the distal end of the thigh segment.

Axial Rotation of the Thigh

If the thigh segment uses only lateral markers (e.g. lateral knee and gre:
and lateral thigh) and the hip joint center, the axial rotation of the thigh
reliably, and the user should not try to interpret the axial rotation.

The inclusion of the medial knee marker as a tracking marker improves tt
rotation dramatically.

Lower Leg Markers

Conventional Gait Model Decisions

O © 6 @ 06

Pelvis Models  HJC algorithms*™* Thigh segment Shank segment

e CODA d Belland BrandJ_
(4 markers) Inter-ASIS distance:

ankle markers

Knee alignment
device (KAD)

Medial
knee markers

X . HH (Davis)
Conve&tlona\ Gait @’?

lodel Inter-ASIS distance,
1 ASIS to GT distance

Helen Hayes Davis
(3 markers)

Ne knee alignment
device (KAD)

No medial No medial
knee markers ankle markers

HH (Davis)
Leg length,
" inter-ASIS distance, T

®

c & regression
for ASIS to GT distance’

** All three hip joint center algorithms have options for direct clinical measurements or
measurement by the motion system

RFLE, LFLE=Femur Lateral Epicondyle
RFME, LFME=Femur Medial Epicondyle
RFAL, LFAL=Fibula Apex of Lateral Malleolus
RTAM, LTAM=Tibia Apex of Medial Malleolus
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The lower leg segment can be visualized as a triangle or plane formed by
the Ankle Flexion/Extension axis (Transmalleolar axis). Palpate the medi
visualize an imaginary line that runs through the transmalleolar axis. Pla
left Lateral Malleolus (RFAL, LFAL) along that line. Remember to mark th
pencil or a pen.

As in the thigh, the placement of the shank markers (RSK, LSK) or wands
attached marker) is critical. This marker is used to deB ne the coronal pl:
B exion/extension axis location and orientation). The distal 1/3 of the tibi
decrease movement due to muscle bulk. The vertical height is not critica
marker too low on the shank. The anterior/posterior position of this mark
extremely diB cult to visualize. An alignment reference device such as a r
can be used to visualize the placement. Adjust the marker so that it is al
contains the knee and ankle joint centers and the ankle B exion/extension
placed in a seated position but should be checked when standing to conf

Medial Ankle Markers

Another variation of the model is to use medial ankle markers. Palpate tt
and visualize an imaginary line that runs through the transmalleolar axis
placement, place a marker on the right and left Medial Malleolus (RTAM,
Remember to mark that location with eyeliner pencil or a pen. Some use
trial and remove it for the dynamic trials since it can be knocked oR .

Ankle Diameter

If a medial ankle marker is nortitptadkeydjmpostanheasure the diameter of th
ankle (e.g. the distance between the medial and lateral malleolus) becau
identify the distal end of the shank segment.

Axial Rotation of the Shank

If only lateral tracking markers are used (e.g. lateral knee, lateral shank
rotation of the shank is not tracked reliably.

If the medial ankle, or an anterior tibial tuberosity marker are added as f
reliability of the axial rotation of the shank improves substantially.

Foot Markers

The foot is visualized as a line along the long axis of the foot from a poi

metatarsal heads and the ankle joint center projected onto the plantar su

The forefoot (toe) marker (RSMH, LSMH) is placed on the dorsal aspect t
metatarsal heads proximal to the MP joint (on the mid-foot side of the eq
and midfoot). Care should be taken in feet with midfoot breakdown or col
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marker should be proximal to the deformity to avoid exaggerating dorsil3 €

The heel marker (RCA, LCA) is placed on the calcaneous where the medi:
with the ankle joint center. In a plantargrade foot, the heel marker is at
plantar surface of the foot as the toe marker. For a non-plantargrade foo
conditions, the height of the heel marker must be placed so that the line
viewed from the sagittal plane) is parallel to the plantar surface of the f¢

Note that the foot in the Conventional Gait model is not really segment b
insul cient information to track the orientation of the segment. For examg
inversion/eversion of the foot cannot be measured reliably with the Conv
Model

Enhancing the Foot Segment

The addition of even one tracking marker that is not colinear (e.g. in a s
the calcaneous and toe marker is suB cient to track the foot as a segment
an additional marker could be placed on the 5th metatarsal.

If there are 3 tracking markers on the foot segment, it is possible to trac
inversion-eversion, and inward-outward rotation.

The placement of the calcaneous marker is then very important. The heig
relative to the height of the toe marker deR nes dorsi-plantar B exion in th
lateral placement of the calcaneous marker is important because the sag
de ned by the calcaneous marker, the toe marker, and the virtual ankle
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CR(FCCE)® '*= posterior Surface of Calcaneus
SMH(FMZY **> Head of 2nd Metatarsus
VMH(FMBY **~ Head of 5th Metatarsus
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Anthropometric measures necessary for the Conv
Gait Model

The following table describes the anthropometric measurements that are
the Clinical Gait Model. The X represents the needed measurement. Sor
clinically measured while others are calculated from the 3D markers or a
no clinical measurements are entered, then calculated value is used.

HelepHelen
Haye#Haye< ODANisual 3D Default

Variable Pelvi®elviPelviGalculations
1 2
HeightRemember to account for crou:)r<1ed 5>gandl)pg None

posture.

WeightWeight is measured without shXes oX braXes. None

Inter-ASIS distahlte:three dimensional
reconstruction of ASIS markers may |be used, but it|is
often di cult to place markers on the ASIS on subje

. gbsdistance between
that are overweight.

ASIS markers, but th

- : user can enter a
* Clinically Measured ASIS Distance measurement
! .

* Calculated ASIS Distance: from 3D|distance between
ASIS markers
* Adjustments for Obese Subjects

X X X

Bilateral anteroposterior distance (ASIS to GT):
The anteroposterior distance from thje AS|S to|the
greater trochanter.

*
'e1288 Leg

. . _ :
Clinically ASIS to GT: If there is a@¢ymmtry,|use t%ength-0.04856

side that appears to be most normal|rather thajh an
average. Measure with patient supin
* Calculated from a regression equation: 0.1288*Le|g
Length-0.04856

(%]

*Right Leg length

=distance from |Right
ASIS to Right Proxim
Foot Marker

*
* Clinically Measured: should be measured as the :Iaielfsfttal;l?:ge lffggqtle“

distance between the ASIS and the mxdial|Xmalleolus SI i

_ ASIS to Left Proxima
the legs are of diB erent lengths, the|luser/ should er't:eorot Marker
the leg length of the more normal leg. * L Lenath
* Calculated from: distance from ASIS to Proximal F:O(?%Sg*(Rigght Leg

Marker Length + Left Leg
Length)

Bilateral leg leny¢lasured as the distlance
between the ASIS and the malleolus.

Width of the bilateral Bhee$d be mealsurec
at the same level as the markers useHd to |ident|iXy thEknee Width.086
R exion/extension axes.

Width of the bilateral &tkdebd be measured
at the same level as the markers usel to |ident|iXy thAnkle Widtth$856
plantar3 exion/dorsi3 exion axes.
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Width of the f®@dtould be measured frlom the R rgt
to the B fth metatarsal. If the foot magker |is plaged :

above the third metatarsal, measure ?he vgrticaﬁ Foot Width=056
distance from the marker to the centler of|the floot.

Conventional Gait Model Construction - 3 exampl

This tutorial will not construct every variation of the conventional gait m
variations of the model.

e Example 1: CODA pelvis, Bell and Brand HJC, no KAD, no medial kne
la,2a,3b,4b,5Db

e Example 2: HH pelvis, Davis HJC with ASIS to GT regression, no KAL
markers - Steps: 1b,2c¢,3b,4b,5b

e Example 3: HH pelvis, Davis HJC with ASIS to GT regression, with K/
markers - Steps: 1b,2c,3a,4b,5a

Example 1: with CODA Pelvis - Steps:1la,2a,3b,4b,5b
This section will detail the construction of the following version of the C

Conventional Gait Examdplenlload the example B les.

e CODA pelvis, Bell and Brand HJC, no KAD, no medial knee or ankle n
la,2a,3b,4b,5b

We begin by using the static standing trial.

1.From tMeodelmenu, seCeetate (Add Static Calibration File)

1.Seletltybrid Model from C3DFile

2.A dialog tbtééalct the calibration Ble for the welw appealr. Satéectc3d
and cli@gen.

3.Visual3D will switch to Model Building mode automatically. The 3D vi
average value of the marker locations from the standing Ble. The dia
screen will contain a list of segments, which by default will contain c
the Laboratory.
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Creating the CODA Pelvis Segment - Step la

To construct the CODA Pelvis segment:

1.From tBegment Namex, sePedivis.
2.From tBegment Tybex, sellrxda.
3.ClicRreate.

1.A dialogue box ExltereBody Mass and kWelighpen because Visual3D nee
subject to be assigned a mass and a height. Békghasidexkamped [E hitesr
OK.

1.A dialogue box CihBlredbegment Mamkieropen. Select the markers so th
correspond to the B gure Gédsw. Click
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1.ClicBkuild Modte build the segment. You should now see a pelvis segm
model. If you do not see the pelvis sed®muelnt Mbtcealclixliecircdheck the
values you entered in the last step.

Bell and Brand Hip Joint Center - Step 2a

The hip joint center calculation is based on a regression equation (Bell &
provide estimates of the distance from the pelvic origin to the hip joint c
coordinate system. Inter-ASIS distance is the only measurement that is n
section describes inter-ASIS distance measurement. It can be clinically r
be calculated from the 3D positions of the ASIS markers. No measuremen
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is needed.

The hip joint center regression equation is deB ned as:

RIGHT _HIP=(0.36*ASIS_Distance,-0.19*ASIS_Distance,-0.3*ASIS_Distant
LEFT_HIP=(-0.36*ASIS_Distance,-0.19*ASIS_Distance,-0.3*ASIS_Distanc

Estimates for the Right and Left Hip Joint Center are represented as Lan
automatically whHemndahd& ebeigment is created. To view right and left hip jo
on theandmarkBAB. In the image below, the Landmarks are shown in blue.

H Untitled - Visual3D Professional (HAS-Mation)

Fle Edt View Model Force Settings CMOLibrary Pipeline Help
W lg Hybrid Model from C3DFile

£ Close Model FRONTAL SRGITF

e \ Compute Mol Based Dats | Callester

‘ Ceqnerts Land Assign Modelto Motion Files

Append Model Template

I

Note: that if the ASIS markers have been placed medial or lateral to the
landmark because the subject is obese or because the markers cannot be
locations, it is important to measure the inter-ASIS distance and enter th
Subject Data/M&tBickf this is not done, then the hip joint center calculati
incorrect.

Enter Subject Measurements

The CODA pelvis does not require direct measurement. However, the con
require measurement of knee and ankle width. To enter those measureme
must creabfail@ject Data Mdomidhat measurement.

1.Click Sobject Data/Metailrs
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2.Clickdd New Item

3.Type RKNEEWIDRNKAmMe

4. Type On099nvalue of Expression
5.Click 0K

E Untitled - Visual3D Professional (C-Maotion, Inc. Production) = El =
File Edit View Model Force Settings CMO Library Pipeline Help

Dl E

Recalc | Pipeline

| static.c3d j:l

Wolkspace] w4 Signals and Events y M0d9|S| il Heports] b CalTester] 1 HeaI-Time] i+ IAA]

’»

E2 | o Sy OF [O® © e Trorl

1, |
o |

: ! ] MOH/ | MO [
FRONTAL SAGITTAL waoren | peser W 1 |y | mow @i

y qmonn | mooe

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

Visual3D v6 Professional

Segments l Segment Properties ] |K Constraints ]

Segment Name

|Pelvis LI ™ Kinematic Onty
Segment Type

o
Double-Click Segment to View./Edit

Segment Name | Segment Type | Calibrated | Kinetic |
LAB Visual 3D N/A YES

View Segment | Build Model

Delete Selected Segmert Choose Algorithm for Computing Pose
|Visual3D & DOF |
skt ol e et | Come & Reflect Selected Seament | %
Ready No Target selected

RKNEEWID3Mould now appear in the list. Using the above steps, continue
subject data metrics:

e LKNEEWIDMNHMmMmean®.linvalue of Expression

e RANKLEWIDN&mean®.066nvalue of Expression
e LANKLEWIDNWEmMean®.069Value of Expression
e MARKER_RaiNamean®.012rValue of Expression

The Subject Data/Metrics should look like the image below.

https://has-motion.com/wiki/ Printed on 2026/09/15 04:2


https://has-motion.com/wiki/lib/exe/detail.php?id=visual3d%3Atutorials%3Amodeling%3Abuilding_a_conventional_gait_model&media=coda_subject_data_metrics.jpg

2026/09/15 04:22 17/62 Building a Conventional Gait M

Create Thigh Segments - Steps 3b and 4b

To create the right thigh segment:

.Click 8agmenttab

.From tBegment Natmex, seReigtht Thigh.
.From tBegment Typex, seMdsual 3D.
.ClicRreate.

A WN P
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Bl Untitled - Visual2D Professional (HAS-Moetion)
File Edit Wiew Model Force Settings CMO Library Pipeline Help

] | Bcpaz] | 1
L im | Recalc Fipzling
Wnrkspace] Lt Signals and Events 5 Models ] ofl REDDr‘tS] | CalTester] + Real—Time]

| Segments Landmarks | Muscles | Subject Data  Metrics |

Segments ] Segment Properties ] IK Constraints  Pelvis ]
Define Segment Type

B
Segment Type: [coDa -
Subject Mame Prefix |
Diefine Calibration Signals
R.ASIS |RIAS -
L.ASIS [LiAs -
R.PSIS [RIPsS -
L.PSIS [LiPs -
Define ASILS Target Radius for Hip Joint Center Offset
ASIS Target Radius 0.000
Select Tracking Signals
Iv Lise Calibration Signals for Tracking
6DOF Cutoff Freguency 0.0
Cose Tab | | P | Build Madel |

A dialog will open that will allow us to def ne the segment. To create a tt
the thigh as a geometrical primitive (conical frustrum). The proximal and
must be deld ned.

l.In th2zeB ne Proximal Joint ands ®Ratdons sRISHT HIP tleint.
2.1ln thReroximal Radbog, ent®e89 The proximal radius is the geometrical re
proximal end of the thigh. You can use calipers to measure this or yc
measure as one gquarter of the distance between the greater trochant
.In thzelR ne Distal Joint andskRatiiurs, sk Fddior thateral.
.In th2istal Radiusx, ende5* RKNEEWIDTH+MARKER_RADIUS
5.In theextra Target to DeB ne Oriseraibon slkdeetddr thecatiomn®TH

for the marker.
6.In th®elect Tracking Targe¢ckRIGHT ,IRIFLEan@TH
7.Click Boild Model

W

You should now see a thigh segment on your standing model. If you do n
after clicking Build Model, double check the values you entered in the la
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E Untitled - Visual3D Professional (C-Mation, Inc. Production) = O *
File Edit View Model Force Settings CMO Library Pipeline Help

Nl ERl|E EY |49 & B e ) et E

= - . MOH/ | MDH
Fecalc Pipeline ManL | FAONTAL  SAGITTAL ANBETON | RESET ' i = N
|static.03d - :I

Workspace] w4y Signals and Events i MDdB|S] il Heports] EalTester] 3 HeaI-Time] i+ m]

Segments | Landmarks Muscles | Subject Data / Metrics |

| Visual3D v6 Professional

Landmarks ] Functional ] Digttizing ]

Landmark Name | Segment | ML | A | AxiaL
RIGHT_HIP Pelvis 0.36°AS1.. 019°AS.. -D30°AS
LEFT_HIP Pelvis 036°AS.. DI5AS. D30CAC
£ >
Add New Landmark N
Modify Selected Landmark
Delete Selected Landmark
Build Mode!

Ready Mo Target selected

To create the left thigh segment:

.Click @hose tab

.From tBegment Namex, seledt Thigh.

.From tBegment Tybex, seMdsual 3D.

.ClicRreate.

.In th2zeB ne Proximal Joint ands ®Ratdoms sleEdcit HoP theint.
.In thRroximal Radbhosx, enteg&9

.In th2zelR ne Distal Joint andsRatiiurs, slefFddbr thateral.

.In th2zistal Radlusx, ende&5* LKNEEWIDTH+MARKER_RADIUS
.In thiextra Target to DefB ne Orisetaibon sld¢etddr thecatiomnd TH
for the marker.

10.In th®elect Tracking TargedkLd&FT_HIPLEandTH

11.Click Boild Model

© o0 ~NOOOTh~ WNPE

You should now see both thigh segments on your standing model.
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File Edit View Model Force Settings CMO Library Pipeline Help
e I’mz: = %‘ e & = | a4 Gy O o = & [’mnu:
' 3 | 5 oo | Jwar e e N L1
J B Rscals | | Fibeline manet 1 i PHONTAL  SAGITAL A@Ttﬂ — 4 1 ﬂ)’f ﬂf N
|static.03d j:l

Workspace] 4" Signals and Events § MDdB|Sl il Heports] | EalTester] W HeaI-Time] i+ IM]

Segments | Landmarks | Muscles || Subject Data / Metrics (3
Subject Data l
Enter Name and Value for Subject Data
MName | Editable | Walue | Expression
Mass YES 56 56 Mame
Height YES N 177
Gravity YES 381 9,81 [RKNEEWIDTH ~etffmm
Segment_to_COFP_Distance  YES 02 02 ;
Joint_Radius_Ratio YES 11 11 pcllloiErplession
ASIS_Distance_Calculated NO 0.275648 0.279648 0.099 -
ASIS_Distance YES 0.275648 ASIS_Distar
Target_Radius_ASIS YES i] 0.0000
RPV_Depth NO 0.223313 0.223313
RPWV_ML_Direction NO 1 1.000000
RPV_AP_Direction NO 1 1.000000
RPV_fwial_Direction NO 1 1.000000
RPW_Seg_Length NO 0.139824 0.133824
Cancel

< >

I Add New ltem I |
g Build Model

For Help, press F1 Mo Target selected

Create Knee Joint Centers

The knee joint center of the Conventional Gait Model is assumed to be B
tibia. It’s location is half the knee width and half a marker diameter med
epicondyle marker in the plane of the femoral segment.

When we constructed the thigh segments, we used these calculations to ¢
radius. Now we can explicitly deRB ne the knee joint center by creating a |
the thigh segment.

To create the right knee joint center landmark:

.Click onlLt&nredmarKBsAB

.Click Add New L and mtark

.In thleandmark Namex, enRéGHT_KNEE

.From tReisting Segmleot, seReigtht Thigh.

.From tbB set Using the Following AP/ML/Akpal, OR A eAlented
.Check tDiset by Percent (1.0=100%) (Meters when not checked)
.Clickpply.

~NOoO Ol WN B
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E Untitled - Visual3D Professional (C-Motion, Inc. Production) - O x

File Edit View Model Force Settings CMO Library  Pipeline  Help

j . [‘W. = Ff—ﬁ. @ &~ ﬁ o %y (O% Y8 ¢ ‘!: [M,“:
e s = | recer @ | 1 - -

| static.c3d ﬂ:l

Workspace] w4y Signals and Events § MDdB|S] il Heports] EalTester] 1) HeaI-Time] i+ m]

Segments | Landmarks | Muscles || Subject Data / Metrics

Subject Data l
MName | Editable | Walue | Expression
Mass YES 56 56
Height YES 177 It
Gravity YES 5.81 9.81
Segment_to_COFP_Distance  YES 02 02
Joint_Radius_Ratio YES 1.1 11
ASIS_Distance_Calculated NO 0.279648 0.279648
ASIS_Distance YES 0.279648 ASIS_Distar
Target_Radius_ASIS YES 0 0.0000
RFV_Depth NO 0.223313 0.223313
RPFV_ML_Direction NO 1 1.000000
RFV_AP_Direction NO 1 1.000000
RPW_fuial_Direction NO 1 1.000000 —

RENEEWIDTH YES 0.059 0.059
LKNEEWIDTH YES 0.1 0.1
RANKLEWIDTH YES 0.066 0.066
LANKLEWIDTH YES 0.069 0.069
MARKER_Radius YES 0.012 0.2 &
< >

Add New ltem |

Build Mode!

For Help, press F1 Mo Target selected

To create the left knee joint center landmark:

.Click onlLtohred markBAB

.Click Add New Landmtark

.In thleandmark Namex, entEFT_KNEE

.From tBeisting Segmleax, seledt Thigh.

.From tOB set Using the Following AP/ML/AkRbxl, OR AttAlented
.Check theset by Percent (1.0=100%) (Meters when not checked)
.Clickpply.

~NOoO Ok WN PR

In the image below, the Landmarks are shown in blue.
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E Untitled - Visual3D Professional (C-Motion, Inc. Preduction) . [} =
File Edit View Model Force Settings CMO Library Pipeline Help

DG e E EY &9 3 B ey 2 aE

Recalc IPi_D-:Im‘.- STk FAONTAL SAGITTAL ARMATION nESE'l; v —
|static:.c:3d j:l
Workspace] 14" Signals and Events £ Models l ul Hepolts] k| CalTester | (3 HeaI-Time] i IAA]
| Segments  Landmarks | Muscles | Subject Data / Metrics | ~

Segments l Segment Properties ] IK Constraints ]

Segment Name

|“ ght Thigh] j * [~ Kinematic Only

Segment Type
Visual 3D ~ | ~eiifj— Create
Double-Click Segment to View./Edit

Segment Name | Segment Type | Calibrated | Kinetic |
LAB Visual 3D N/A YES
Pelvis Coda YES YES

View Segment | Build Model

Delete Selected Segment | Choose Algorithm for Computing Pose
|Visual3D 6 DOF -]
Nunlicate Selerted Seament | Core & Reflart Selertad Seament | e
For Help, press F1 Mo Target selected

Create Shank Segments - Steps 5b

To create the right shank segment:

1.Click 8agmenttab

2.From tBegment Namex, seRigtht Shank.
3.From tBegment Tybex, seMdsual 3D.
4.ClicRreate.

A dialog will open that will allow us to def ne the segment. To create a s

.In th2zelB ne Proximal Joint ands ®atdowms sRFdcdior thateral.

.In th2zeBR ne Proximal Joint ands ®Ratdowms sRISHT KRNEEtleint.
.In thzelR ne Distal Joint andskRadtiiurs, sk Fecfior thateral.

.In th2istal Radlusx, ente&5S* RANKLEWIDTH+MARKER_RADIUS
.In th®elect Tracking TargetckRIGHT KREBRFLEan@SK
6.Click Boild Model

ga b~ wN PR

You should now see a shank segment on your standing model. If you do n
after clicking Build Model, double check the values you entered in the la
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=

| shatic.c3d

Workspace ] w4 Signals and Events

i MDdE|S] il Feports | & CalTester| (30 FealTime | €& 184 |

| Segments  Landmarks | Muscles | Subject Data / Metrics |

Segments ] Seament Properties ] IK Constraints  Right Thigh ]
Define Prodmal Joint and Radius

Lateral Joint Center Medial
[None | |RIGHT_HIP | |More |
Radius (Meters) [0.089
Define Distal Joint and Radius
Lateral Joint Center Medial .
RFLE j |N0ne j |N0ne j -
.
Radius (Meters) |D.5‘R KNEEWIDTH+MARKER_RADIUS |
Extra Target to Define Orientation {f needed)
Location |Lateral | |RTH |

Select Tracking Targets (Ctd-Left Mouse Click to Multiselect)

Visual3D v6 Professional”

™ Use Calibration Targets for Tracking

Ouas I LvmH [Rirs

Ovurs I RcA I RsSK

OLsk I RFAL I RSMH

[JLSMH [¥] RFLE [¥] RTH

OLTH CIRIAS [ RVMH

< >

Diepth {Meters):
Close Tab | Guess Properties Apply

Mo Target selected

To create the left shank segment:

1.Click 6hose tab

2.From tBegment Namex, seledt Shank.

3.From tBegment Tybex, seMdsual 3D.

4. ClicBreate.

5.1n thzel ne Proximal Joint ands®atdoms slefFdedor thateral.
6.1n thi2zel ne Proximal Joint ands®atdons slelkdcit KN&Etleint.
7.1n thzeR ne Distal Joint andskRadiurs, slefFédior thateral.

8.In thzistal Radibusx, ente5* LANKLEWIDTH+MARKER_RADIUS
9.In th®elect Tracking TargedcklLdaFT_KNEFRBRLFLEandSK

10.Click Boild Model

You should now see both shank segments on your standing model.
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File Edit View Model Force Settings CMO Library Pipeline Help
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IR Roos'™” | Pineiine S § e PHONTAL  SAGITTAL mwiren | meser WP 1 e
|static.c3d j:l

Workspace | & Signals and Events MUdE|S] ol Repoits | @] CalTester| (3) FealTime | £F 14 |

| Segments Landmarks | Muscles | Subject Data / Metrics |

Visual3D v6 Professional”

Segments ] Segment Properties ] IK Constraints ]

Segment Name

| j ™ Kinematic Only
Segment Type

= Create

DoubleClick Segment to View/Edit

Segment Name | Segment Type | Calibrated | Kinetic |
LAB Visual 2D MAA YES
Pelvis Coda YES YES
Right Thigh Visual 20 YES YES o
Left Thigh Visual 3D YES YES
View Segment |
Dielete Selected Segment | Choose Algorithm for Computing Pose
[Visual3D 6 DOF =
Duplicate Selected Segment | Copy & Reflect Selected Segment |
For Help, press F1 Mo Target selected

Create Ankle Joint Centers

As with the knee, the ankle joint center is assumed to be B xed in both th
is half the ankle width and half a marker diameter medial to the center o
in the plane of the tibial segment.

When we constructed the shank segments, we used these calculations to
radius. Now we can explicitly deRB ne the knee joint center by creating a |
the thigh segment.

To create the right ankle joint center landmark:

.Click onltdhred marKBSAB

.Click Add New Landmtark

.In thleandmark Nammex, enReéGHT ANKLE

.From tReisting Segmleaxt, seReigtht Shank.

.From tOB set Using the Following AP/ML/Akbxl, OR AttAlented
.Check tOeset by Percent (1.0=100%) (Meters when not checked)
.Clickpply.

~NOoO ok WN PR
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| static.c3d
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Workspace ] 14 Signals and Events

Force Settings CMO Library Pipeline Help

"

-

Segments | Landmarks Muscles | Subject Data / Metrics |

Landmarks ] Functional ] Digitizing ]

Landmark Mame: JRIGHT_KNEE

Define Orentation Using:

* = Optional

% Existing Segment | Right Thigh - |

Starting Point | j (Reference)

{" Targets and/or Landmark: Ledmaric I=:
Ending Poirt | J {On a line)
“Lateral object | J {On a plane)
*Project From | J {Projection anta

a line or plane)

Landmark Offset from Start Point (Reference) or Segment Origin

¢~ Offset to Edsting Calibration |
Target or Landmark

* Offset Using the Following ML/AP/AXIAL Offsets

(=

ML |D.D

0.0

AP

axaL 1]

| ¥ Offeat by Parcart (1.0 < 100%) (istars whan not checkad) |

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

Undo Changes | HApphy

Buld Model |  Close Tab |

For Help, press F1

y jmooe b

{mcor

PAONTAL SAGITTAL

i MDdE|S] il Feports | & CalTester| (30 FealTime | €& 184 |

==

ANBATON

L ®
—

Visual3D v6 Professional”

— O =
by O & -] { [mnu
Lseow/ | miow/ [

Mo Target selected

To create the left ankle joint center landmark:

~NOo o WDN PR

.Clickpply.

.Click onlthhred marKBsAB
.Click Add New Landmtark
.In thleandmark Namex,
.From tBeisting Segmleox, seledt Shank.

.From tB set Using the Following AP/ML/Akoxl, OR AXttAlented
.Check thleset by Percent (1.0=100%) (Meters when not checked)

entEFT_ANKLE

In the image below, the Landmarks are shown in blue.
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| static.c3d ﬂ:l

Workspace] v Signals and Everts s Modelsl al Heports] CalTester] 5 HeaI-Time] [ IM]

Segments | Landmarks Muscles | Subject Data / Metrics |

d Visuval3D v6 Professional”

Landmarks l Functional ] Digitizing ]

Landmark Name | seqment | ML | AP | AxIAL
RIGHT_HIP Pelvis D3ETASL.. DI5AS.. D30AL
LEFT_HIP Pelvis D36°AS.. DAFAS.. D.30CAS
RIGHT_KNEE Right Thi... 0.0 0.0 -1
LEFT_KMNEE Left Thigh 0.0 0.0 -1
< >
Add New Landmark Copy Selected Landmarc |~

Modify Selected Landmark
Delete Selected Landmark

Dusild RlmA=l

Mo Target selected

Ready

Create Foot Segments

To create the right shank segment:

1.Click 8agmenttab

2.From tBegment Namex, seRigtht Foot.
3.From tBegment Tybex, seMasual 3D.
4 .ClicBreate.

A dialog will open that will allow us to def ne the segment. To create a s
1.In th2eR ne Proximal Joint ands ®atdowms sk Fecfior thateral.
2.In thizeBR ne Proximal Joint ands®atdowms sRISHT ANKELEdeint.
3.In thzell ne Distal Joint andsRatiius, skRBEMKor tleint.
4. In th2zistal Radiumsx, endted6
5.In th®elect Tracking TargedERIGHT _ ANKEALanBSMH

6.Click Boild Model

You should now see a foot segment on your standing model. If you do no
clicking Build Model, double check the values you entered in the last ste
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egmerts ndmarks | Muscles | Subje a fics

Visual3D v6 Professional”

Segments ] Segment Properties ] IK Congtraints  Right Shank l
Define Prosimal Joint and Radius
Lateral Joirt Center Medial

|RFLE | [RIGHT_KNEE  ~| [None -]

Radius (Meters) |:.:z15

Define Distal Joint and Radius
Lateral Joirt Center Medial

RFAL j |N|:|r|e j |Nune j

0.5"RANKLEWIDTH+MARKER_RADIUS

Radius (Meters)

Exira Target to Define Orientation {f needed)
Location | J |Hone J

Select Tracking Targets (Ctd-Left Mouse Click to Muttiselect)
™ Use Calibration Targets for Tracking

CJRIGHT_HIP  [JLFAL CILSMH [VIRFLE

CILEFT_HIP OLFLE CILTH CIRIas

RIGHT_KNEE [JLIAS I LvMH CIRIPS

[JLEFT_KNEE  [JLIPS [CIRCA RSK

OLca OLsk [#] RFAL CRsSMH

< >

Depth (Meters):
Close Tab | Guess Propetties | Apply
For Help, press F1 Mo Target selected

*

To create the left foot segment:

1.Click 6hose tab

2.From tBegment Namex, seledt Foot.

3.From tBegment Tybex, seMdsual 3D.

4.ClicBreate.

5.In th2eR ne Proximal Joint ands ®Ratdoms slefFédior thateral.
6.In th2zeBR ne Proximal Joint ands ®atdouwms sleEdCcit  ANKorEteint.
7.1ln th2zel ne Distal Joint andsRatiiurs, slefektilor tleint.

8.In theistal Radiumsx, endted6

9.In th®elect Tracking TarggedklLd&FT_ANKEEKLandSMH
10.Click Boild Model

You should now see both foot segments on your standing model.
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? Untitled - Visua rofessional (C-Motion, Inc. Production -
Untitled - Visual3D Profi I {C-Motion, Inc. Production) [m| x
File Edit View Model Force Settings CMO Library Pipeline Help
B [.—.n_z - - i & e @ by © © = ’ [mm_
— Imooe | Imace : A | f f
0 o roc?” | s || Sl || 1} Suion | reser @ || Laeony/ {wow/ (T
| static.c3d j:l
Workspace} 4" Signals and Events i MOdBlS] ol Hepnrts] 30 CalTestel] x HeaI-Time] £ IAA]

egments indmarks uscles ubjes a ncs

Visuval3D v6 Professional”

Segments l Segment Properties ] |K Constraints ]

Segment Name
| j [™ Kinematic Onfy
Segment Type

- Create

Double-Click Segment to View./Edit

Segment Name | Segment Type | Calibrated | Kinetic |
LAB Visual 30 NAA YES
Pelvis Coda YES YES
Right Thigh Visual 30 YES YES -
Left Thigh Visual 30 YES YES
Right Shank Visual 30 YES YES
Left Shank Visual 3D YES YES
-
View Segment | i
Delete Selected Segment | Choose Algorthm for Computing Pose
|Visu=l3D 6 DOF ~|
Duplicate Selected Segment | Copy & Reflect Selected Segment |
For Help, press F1 Mo Target selected

Example 2: with HH pelvis & no KAD - Steps:1b,2c,3b,4b,5b
This section will detail the construction of the following version of the C
Conventional Gait Exendgowendbad example Bles.

e HH pelvis, Davis HJC with ASIS to GT regression, no KAD, no medial
Steps: 1b,2c¢c,3b,4b,5b

We begin constructing the Conventional Gait Model by using the static st

1.From tMeedelmenu, seCeetaite (Add Static Calibration File)

1.Seletdltybrid Model from C3DFile
2.A dialog t&téeéalct the calibration B le for the wielw appeal. beldaatl
Static no KAD Tairad. c Bdtgke n .
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1.Visual3D will switch to Model Building mode automatically. The 3D vi
average value of the marker locations from the standing Ble. The dia

screen will contain a list of segments, which by default will contain
the Laboratory.

Creating the HH Pelvis Segment - Step 1b

To construct the HH Pelvis (Davis) segment:

1.From tBegment Namex, sebPeelivis.

2.From tBegment Typex, sekelten Hayes.
3.ClicRreate.

E Untitled - Visual3D Professional (C-Motion, Inc. Production)
File Edit View Model Force Settings CMO Library Pipeline Help

J = ["'"--" ’__| E 'ﬁ;i }. }. i =5 " < i ('}1 o © "’ - [mnul
18 | Fncalc © | Pipeline | | Mookt e e PHONTAL  SAGITTAL wniren | RESET WP 1 o/ | Mon/ §i
| static. c3d j:l
Workspace | 4" Signals and Events | Models] oll Reports | & CalTester| () RealTime | £ 144
EGMENLS ndmarks uscles ubjes a ncs
R 1 Visuval3D v6 Professional”
Landmarks ] Functlonal] Digttizing l
Landmark Name:
Define Orientation Using
Starting Point | j (Reference)
™ Targets and/or Landmarks ek
Ending Poirt | J (On a line)
~Lateral object | J (On a plane)
*Project From | J (Projection onto
* = Optional a line or plane)

(+ Bxisting Segment |FRight Shank -

Landmark Offset from Start Point (Reference) or Segment Crigin
(ffset to Existing Calibration

-
Target or Landmark | J

% Offset Using the Following ML/AP/AXIAL Offsets
ML |D.D

AP |D.D

IAXIAL -1 I

I|7 {Offset by Percent (1.0 = 100%) (Meters when not checked) : I

[ Calibration Only Landmark {Mot generated for assigned motion file{s))
Unde Changes | HApply Build Model | Close Tab |

For Help, press F1

Mo Target selected

1.A dialogue box ExltereBody Mass and Welighpen because Visual3D nee

subject to be assigned a mass and a height. Békghasiexamped [E hiter
OK.

2.A dialogue box HebleledHayes/Derived Segmentwildr&kpes. Select the
markers so that they correspond to the@®@lgaee below. Click
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E Untitled - Visual3D Professicnal (C-Metien, Inc. Production)
File Edit View Model Force Settings CMO Library Pipeline Help

Do EHB E E B3

Fecalc | Pipeline FAONTAL  SAGITTAL

| static. c3d j:l
wiorkspace | (& Signals and Events 7 Models 1 ol Repotts | ] CalTester | () Real-Time | €3 144
cgments Ndmarxs uscles D a ncs
Landmarks ] Functional | Digtizing |
Landmark Name | Segment | ML [ ap | AxIAL
RIGHT_HIP Pelvis 0.367ASL.. DI9°AS.. -D30AL
LEFT_HIP Pelvis D36°AS.. DAFAS.. DAL
RIGHT_KNEE Right Thi... 0.0 0.0 -1
_LEFF_KN EE Left Thigh 0.0 0.0 -1
.LEFF_ANKLE Left Shank 0.0 0.0 -1
£ >
Add New Landmark Copy Selected Landmark | ~
Modify Selected Landmark
Delete Selected Landmark
Build Model

For Help, press F1

=

)

oweron | meser WP

-}
MOH/ | MDH/

No Target selected

1.ClicBuild Modtol build the segment. You should now see a pelvis segm

model.

values you entered in the last step.

Enter Subject Measurements

If you do not see the pelvis se®melnt Mbtcealclixlleircdheck the

When Visual 3D creates thsubljle cR eDaita,/ Metarriescreated for the model. Sinc
hip joint center calculation for HH Pelvis model is based on inter-ASIS d

GT distance, these values need to b8udneeitedaitrat/dMelffeabs In addition,

kne

and ankle vidbhect Data/Menhrdesl to be created and entered.

Enter the values by MetetytiSglected 1bemeach of the items below:

1.Ente®950n fdAdtH_Right_Leg_Length
2.Ente®50n fdtH_ Left Leg Length
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E Untitled - Visual3D Professional (C-Motion, Inc. Production) — O X
File Edit View Model Force Settings CMO Library Pipeline Help
oz - *x e & Bl ra X O o o = e [Imon
J [[! ) § Fecalt” | Pipeiine m:& R Flase FAONTAL SAGITTAL owron | peEser WP l ow/ | o/ [rl |
| static.c3d j:l
Workspace} 4" Signals and Events # Models l ol Hepnrts] 30 CalTestel] 5 HeaI-Time] £ IAA]
egments ndmarks | Muscles | Subje a fics

Segments ] Segment Properties ] IK Constraints Right Foot l
Define Prosdmal Joint and Radius

Lateral Joirt Center Medial
|RFAL + | |RIGHT_ANKLE  « | [Hone -]
Radius (Meters) |i D45
Define Distal Joint and Radius

Lateral Joirt Center Medial
None ﬂ IRSMH vI |N0ne j
Radius (Meters) ID-DE I

Bxtra Target to Define Orientation {f needed)

J |Hone J

Select Tracking Targets (Ctr-Left Mouse Click to Multiselect)
™ Use Calibration Targets for Tracking

Location |

LIPS ORcA CIRsK

[JLsK [¥] RFAL [¥] RSMH

CILSMH CIRFLE CIRTH

CLTH CIRIAS CIRVMH

CILvMH CriPs

| E4 13
Depth (Meters):

Close Tab ‘ Guess Properties ‘ Apply I Build Model I

b

For Help, press F1

Mo Target selected

1.In this example, the values for inter-ASIS distance will be calculated
positions of the ASIS’s and the ASIS to GT distance will be calculate
equation. There is no need to enter or change values for these varial

distance is not entered, Visual

3D defaults to the calculated variable
.ClicBuild Modteol build the segment. The hip joint centers should now L

properly. For further disussion on the hip joint center calculations se

Calculations section.
To add Knee and Ankle width:

.Clickdd New Item

.Type Right_ Knee_ WiNdti e
.Type On110rvalue of Expression
.Click oK

A WN P

Using the above steps, continue to enter the following subject data metri

e Left Knee_ WriMlaimean®.110nvalue of Expression
e Right_Ankle_WNathean®.080nvalue of Expression
e Left _Ankle_ WhNdadimean®.080nvalue of Expression

The Subject Data/Metrics should look like the image below.
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E Untitled - Visual3D Professicnal (C-Metion, Inc. Production)
File Edit View Model Force Settings CMO Library Pipeline Help

— > - - 1 1
] ~ e = Fa || 3@ & > £ @ %% ¢
K=

E Modelsl ll Hepurls] | CaITeslel] 3 HeaI-Time] o] IAA]

| static.c3d

‘Workspace 1 w4 Signals and Events

egments NAMarks uscles LIDje a ncs

Segments l Segment Properties ] |K Constrairts ]

Segment Name

| =]

Segment Type

™ Kinematic Only

- Create

Double-Click Segment to View./Edit

Segment Name | Segment Type | Calibrated | Kinetic |

LAB Visual 3D N/A YES

Pelvis Coda YES YES

Right Thigh Visual 3D YES YES -
Left Thigh Visual 3D YES YES

Right Shank Visual 3D YES YES

Left Shank Visual 3D YES YES

Right Foot Visual 3D YES YES

Left Foot Visual 3D YES YES =

Delete Selected Segment | Choose Algorithm for Computing Pose

[Visual3D & DOF |

Duplicate Selected Segment | Copy & Reflect Selected Segment |

Ready

Mo Target selected

HJC Regression Without Clinical Measurement of ASIS to GT (Davis 1991)

The hip joint center calculation is based on a regression equation (Davis
estimates of the distance from the pelvic origin to the hip joint center re
system. Measurements of leg length, anteroposterior ASIS to Greater Tro
ASIS distance are needed. The anthropometric section describes the mea

inter-ASIS distance.

If no clinical measurement of anteroposterior distance between the ASIS

taken, then the equation below will be used:

Bilateral anteroposterior distance= 0.1288*Leg Length-0.04856

The regression equation is follows:

Hip X = -S (C sin(theta)-0.5*distASIS)

Hip Y = (-Xdis-Rmarker) cos(beta)+ C cos(theta) sin(beta)
Hip Z = (-Xdis-Rmarker) sin(beta)- C cos(theta) cos(beta)
Where:

C = 0.115*LegLength - 0.0153 (in meters)

theta = 28.4*P1/180.0
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beta = 18.0*P1/180.0
distASIS = ASIS to ASIS distance, measured during clinical exam

Xdis = anterior/posterior component of the ASIS/hip center distance in ti
sagittal plane of the

pelvis and measured during the clinical exam

If Xdis not measured:
Xdis = 0.1288*LegLength - 0.04856

Rmarker = marker Radius (in meters)

S = +1 for the right side and -1 for the left side

Estimates for the Right and Left Hip Joint Center are represented as Lan
automatically whealeaheHayes (Davisgdmeéwnitsis created. To view right and |
centers, clickloandimearkiSAB. In the image below, the Landmarks are showr

E Untitled - Visual3D Professional (C-Metion, Inc. Production)

- O *
File Edit View Model Force Settings CMO Library Pipeline Help
— - 1 1 e | - I by I ~» 5
j = [:‘-W. = Ry 29 & [ @ °h °% © B2 [_’“’"
L g Recalz” | Pibaiine wood? I Al PAONTAL SAGITTAL waren | peser W I Y [ e
|N0rmal Static: no KAD trial c3d j:l
Workspaca] " Signals and Events ; MDdElS] l Heports] i Ca\Tester] . HeaI-Time] o) IAA]
egments ndmarks | Muscles | Subje ]
Visual3D v6 Professional
Segments l Segment Properties ] |K Constraints ]
Segment Name
IPeris d ™ Kinematic Only
Segment Type

Double-Click Segment to View/Edit

Segment Name ‘ Segmert Type | Calbrated ‘ Kinetic |
LAB Visual 3D N/A YES
View Segment | Build Model
Delete Selected Segment | Choose Algorithm for Computing Pose
|Visual3D 6 DOF |
Duplicate Selected Segment | Copy & Reflect Selected Segment |

For Help, press F1

MNo Target selected

Note: that if the ASIS markers have been placed medial or lateral to the
landmark because the subject is obese or because the markers cannot be
locations, it is important to measure the inter-ASIS distance and enter th

Subject Data/M&tBickf this is not done, then the hip joint center calculatit
incorrect.
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Create Thigh Segments - Steps 3b and 4b

To create the right thigh segment:

1.Click 8agmenttab

2.From tBegment Natmex, sekReigtht Thigh.
3.From tBegment Tybex, seMdsual 3D.
4.ClicRreate.

A dialog will open that will allow us to deR ne the segment. To create a tt
the thigh as a geometrical primitive (conical frustrum). The proximal and

must be delR ned.

1.In th2elR ne Proximal Joint ands®atdoumns s cRIGHTfdtIPdeint.
2.1n thRrroximal Radbosg, ent®e89 The proximal radius is the geometrical re
proximal end of the thigh. You can use calipers to measure this or yc

measure as one quarter of the distance between the greater trochant

3.1n thzelR ne Distal Joint andsRadtiiurs, sRFddior thateral.

4.1n thzistal Radiumsx, endtes*Right_Knee_Width+Marker_Radius
5.In theextra Target to DeB ne Oriseraibon slkdeetddr thecatiomn®TH
for the marker.

.In th®elect Tracking Targedkthh RIGHTRWELEanBTH

.Click Boild Model

~N O

You should now see a thigh segment on your standing model.

If you do n¢

after clicking Build Model, double check the values you entered in the la

File Edit View Model Force 5ettings CMO Library Pipeline Help
— B L C R e e i I I ] E §
J ¥ o = If% 2 & E e Sy (Y% Y8 © o [_mm.
am Facal? | | Pibeline Mooe? [ PRONTAL SABITIAL i | meser W (Mos/ | mow/ ST
|N0rmal Static no KAD trial.c3d j:l
Workspace} " Signals and Events : Models] ul Hepnrts] | EalTester] 3 HeaI-Time] i3 IAA]
egments ndmarks | Muscles | Subje a fics

Segments l Segment Properties ] |K Constrairts ]

Segment Name
Helen Hayes/Derived Segment Markers
| j [™ Kinematic Only
Segment Type RIFY
. o wi o= g
Double-Click Segment to View./Edit SACR I SacR j
Segmert Name | Segment Type | Calibrated | Kinetic | Rasl I 145 j
LA Vsus 30 WA YES
Pelvis Helen Hayes YES. MOTE: The marker radius has been set to a default vwalue. Please modify the
G walue in the Subject Data tab ta the corect value.
Iv Use Calibration T argets for Tracking
Tracking Targets/Landmarks [Ctrl-Click to select multiple items|
View Segment | Build Model

Delete Selected Segment | Choose Algorithm for Computing Pose

|VisualaD 6 DOF |

Duplicate Selected Segment | Copy & Reflect Selected Segment |

Ready

Mo Target selected
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To create the left thigh segment:

.Click 6hose tab

.From tBegment Namex, seledt Thigh.

.From tBegment Tybex, seMasual 3D.

.ClicBreate.

.In th2eB ne Proximal Joint ands®atdoms sdHCctEFT félMrRAoint.
.In thRroximal Radbhosx, enteg&9

.In th2zel ne Distal Joint andsRatiiurs, slefFddbr thateral.

.In thzistal Radibumsx, endteg*Left Knee Width+Marker_ Radius
.In thextra Target to DeB ne Orisetaibon slde¢etddr thecatiomnd TH
for the marker.

10.In th®elect Tracking Targedktoth LEFT, LFILFEandTH

11.Click Boild Model

© 00O ~NO OIS WN P

You should now see both thigh segments on your standing model.

File Edit View Model Force Settings CMO Library Pipeline Help
~ o] = . % 2@ > = b (b, O O T
| - j v X - d i jomy
J L_!‘. Fscal? | | Fipeline b (i FHONTAL  SAGITTAL *ﬁ" e I Loy’ {out [I'L"
|N0rmal Static no KAD trial.c3d j:l
W’orkspace] w4 Signaks and Events i MUdE‘SW il Heports} ] EaITester] 3 HeaI-Time] i3 IAA]
Segments | Landmarks | Muscles || Subject Data 7 Metrics A
: ) Visuval3D v6 Professional
Subject Data l
i
Name ‘ Editable |Va|l Enter New Value for HH_Left_Leg_Length
Mass YES 56
Height YES 17 MName
Gravity YES 9.1
Segment_to_COFP_Distance  YES 02| [HH_Lef Leg Length
Joint_Radius_Ratio YES 11 X
Marker_Radius YES 0.0 Malue or Expression
HH_Calculated_Asis_Distan... NO 0.2 |0950m
HH_Asis_Distance YES DA
HH_Calculated_AP_Distance  NO 0
HH_AP_Distance YES 0
HH Caleylated Bight leq .. NO 0
HH_Right_Leg_Length YES 0.9
A aEed e tea L. NO 0
HH_Left_Leg_Length YES 0
| NO 0.1
RPV_Segment_Depth YES 0.13
RPV_Proximal_Radius MO 0.1
RPV_Distal_Radius MO 0.1
HH_RTH_Proximal_Radius ~ NO 0.1]
HH_LTH_Proximal_Radius NO 0.1
£ >
Add Mew ttem Modify Selected ftem I
Build Model
For Help, press F1 No Target selected

Create Knee Joint Centers

The knee joint center of the Conventional Gait Model is assumed to be B
tibia. It’s location is half the knee width and half a marker diameter med
epicondyle marker in the plane of the femoral segment.

When we constructed the thigh segments, we used these calculations to ¢
radius. Now we can explicitly def ne the knee joint center by creating a |
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the thigh segment.

To create the right knee joint center landmark:

1.Click onlLtharedmarkBAB
2.Click Add New L and mtarik
3.In thkeandmark Namex, endHélr RIGHT _KNEE
4. From tBaisting Segmkeax, seReigtht Thigh.
5.From tBB set Using the Following AP/ML/Akbal, OR A A lented
6.Check tOleset by Percent (1.0=100%) (Meters when not checked)
7.Clickpply.
I® Untitled - Visual3D Professional (C-Mation, Inc. Production) — O Py
File Edit View Model Force Settings CMO Library Pipeline Help
D E B et | LIEE e 2 =0
[static. cad ~

Workspace] 4" Signals and Events i MDdB|Sl il Heports] EalTester] v F!eaI-Time] i+ IM]

Segments | Landmarks | Muscles || Subject Data / Metrics

Subject Data l
Name | Editable | Walue | Expression
Mass YES 56 56
Height YES 177 i
Gravity YES 9.81 9.81
Segment_to_COFP_Distance  YES 02 0.2
Joint_Radius_Ratio YES 1.1 11
ASIS_Distance_Calculated NO 0.279648 0.279648
ASIS_Distance YES 0.279648 ASIS_Distar
Target_Radius_ASIS YES 0 0.0000
RFV_Depth NO 0223313 0.223313
RPW_ML_Direction NO 1 1.000000
RPV_AP_Direction NO 1 1.000000

RPW_#wial_Direction NO 1 1.000000 —

RENEEWIDTH

LKNEEWIDTH YES 0.1 0.1
RANKLEWIDTH YES 0.066 0.066
LANKLEWIDTH YES 0.069 0.069
MARKER_Radius YES 0.012 0.2 &
< >

Add New ltem |

Build Mode!

For Help, press F1 Mo Target selected

To create the left knee joint center landmark:

.Click onlLtred markBAB

.Click Add New Landmtark

.In thleandmark Nammex, endHélr LEFT_KNEE

.From tBeisting Segmleax, seledt Thigh.

.From tOB set Using the Following AP/ML/Akbxl, OR AttAlented
.Check tOeset by Percent (1.0=100%) (Meters when not checked)
.Clickpply.

~NOoO Ok WN PR

In the image below, the Landmarks are shown in blue.
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E Untitled - Visual3D Professional (C-Metien, Inc. Production) —
File Edit View Model Force Settings CMO Library Pipeline Help

i 3 -y .. FHONTAL SAGITTAL ARBISTON ;15551'. v
|N0rmal Static no KAD trial.c3d j:l
Workspace] iy Signals and Events £ Models 1 il Fleports} | CaITester] 3 HeaI-Time] [ o) IAA]
[ Segments [ Landmarks | Muscles || Subject Data / Metrics
. 1 Visual3D v6 Professional
Subject Data l
Name ‘ Editable | Value | Express ~ -
Mass YES 56 56 % |-
Height YES 177 177 -4
Gravity YES 5.81 5.81 F .
Segment_to_COFP_Distance  YES 02 02 ‘,
Joint_Radius_Ratio YES 1 11 - -
Marker_Radius YES 0.0125 0.0125
HH_Calculated_Asis_Distan... NO 0.261117 0.26111
HH_Asis_Distance YES 0.261117 HH_Calc
HH_Calculated_AP_Distance ~ NO -128800 -128735
HH_AP_Distance YES -128800 HH_Cal
HH_Calculated_Right leg_.. NO 0 0.00000
HH_Right_Leg_Length YES 0.550 M 0950m  —
HH_Calculated_Left_leg L. NO 0 0.00000
HH_Left_Leg_Length YES 0.550 M 0.550m
RPV_Seg_Length NO 0.130559 0.13055
RPV_Segment_Depth YES 0.130558 0.13055
RPV_Proximal_Radius NO 0.130558 0.13055
RPV_Distal_Radius NO 0.130558 0.13055 .
HH_RTH_Proximal_Radius NO 54656.5 54696.8
HH_LTH_Proxmal_Radius NO 54696.9 54696.8
Right_Knee_Width YES 0.11 0.110
Left_Knee_Width YES 0.11 0.110
Ruaht Ankde Width YES 0.08 0080 M
< >
Add Mew ttem |
Build Model

Ready No Target selected

Create Shank Segments - Steps 5b

To create the right shank segment:

1.Click $agmenttab

2.From tBegment Namex, seRigtht Shank.
3.From tBegment Tybex, seMdsual 3D.

4 .ClicRreate.

A dialog will open that will allow us to del ne the segment. To create a s

l1.In th2el ne Proximal Joint ands®atdomns sHcRIGHT _KdVEtHeint.
2.1ln thRrroximal Radbhog, entes*Right _Knee_ Width+Marker_Radius

3.1n thzelR ne Distal Joint andskRadtiiurs, sk Fecfior thateral.

4.1n thistal Radiusx, endtes5*Right _Ankle_ Width+Marker_Radius
5.In theextra Target to DeB ne Oriseraibon slkdeetddr thecatiomn®SK

for the marker.
6.In th®elect Tracking Targeckthth RIGHT ,RNRBERFLEandSK
7.Click Boild Model

You should now see a shank segment on your standing model.

If you do n

after clicking Build Model, double check the values you entered in the la
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File Edit View Model Force Analysis Settings CMO Library Pipeline Help

CHO C30 { 3 T ROHTHUIESAGIT AL RIART (oA - — — — p MDH HMOH

d- @B e BIEE EEAN &S00 B

j - E! ’ PIPELINE 2 | New Model ki) 1 g AN s T"'\ ﬁ'\ g ~ ii\ % =]
[ static.c3d =

EE Woikspace | l&= Signals and Events Models I;\g Repotts | & CalTester | [ RealTime | M Simulation |

Segments Landmalksl Muscles] SubiectDataiMetrics|

SegmenlsJ Segment Plope;ties] |K Constraints  Right Foot E

Define Proximal Joint and R adius

Lateral Joint Medial Radius [Meters)
RFAL ~||[HH_RIGHT_ ~|| =] |

Define Distal Joint and Radius

Lateral Joint Medial Radius [Meter:
|None :_“F!SMH - ‘Nnne :J IEI 06 )
Extra Target to Define Onentation (if needed)

Location ] .._JI __J

Select Tracking Targets [Ctil-Left Mouse Click to Multiselect)
[ Use Calibration Targets for Tracking
e

ORIGHT_HIP OHH_LEFT_anKLE  [OUPS

O LEFT_HIP Otca Ousk
CJHH_RIGHT_KNEE  [JLFaL O LsMH
[CJHH_LEFT_KNEE  [JLFLE OLTH
HH_RIGHT_ANKLE [Juas O wvmH

[$.] >

Depth (Meters): J
Clase Tab | Guess Propetties Apply | Build Model I’

SN’

To create the left shank segment:

.Click @hose tab

.From tBegment Namex, seledt Shank.

.From tBegment Typex, seMdsual 3D.

.ClicRreate.

.In thi2zeBR ne Proximal Joint ands®atdouwms sleHctEFT_ KollE&Eieint.
.In thRroximal Radbog, endes*Left _Knee_Width+Marker_Radius
.In thizeR ne Distal Joint andskRadtiiars, skefFddior thateral.

.In thzistal Radiusx, endes*Left Ankle Width+Marker_ Radius
.In thiextra Target to DeBR ne Orisetaioon slkdé¢etddr thecatiomnd SK
for the marker.

10.In th®elect Tracking Targedktoth LEFT_ HKMNBEFLEandSK
11.Click Boild Model

© 00O ~NOOTh WNPE

You should now see both shank segments on your standing model.
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File Edit \iew Model Force Analysis Settings MO Library  Pipeline Help

a tltrr_‘l_D_CSD Iﬁal ! ;_;1 i-;j Create a oEL
L i 2 RECALC | PIPELIME | Mewvs Model i
|static.c:3d j:l

B Workspace] l\-_l" Signalzs and Events fif Models lEI:I Fleports] $ CaITester] m Heal-Timei m Simulation]

= S HEH HOH
(To) [(5%) (B) ( @
el E,: \-\g—' xj_z)‘- ?Iiﬂjl;l C_l

a6

Segmentz  Landmarks | Muscles | Subject Data / Metrics |

Segments ] Segment Ploperties] |K. Constraints ]

Segment M ame

| j I Kinematic Only
Segment Type
v Create

Double-Click Segment to View/Edit

Segment Name 1 Segment Type | Calibrated 1
LAB Visual 30 M4
Pelvis Coda YES
Right Thigh Wisual 30 YES
Left Thigh Yisual 30 YES
Right Shank. Wisual 30 YES
Left Shank Wisual 30 YES : )
Right Foat Wizual 30 YES = ERCLET F KMNEE
Left Foot Wisual 30 YES -
Modify Selected S egment | Delete Selected Segment |
Choose Algorithm for Computing Poze

MizuallD B DOF ﬂ BET ARLE

Create Ankle Joint Centers

As with the knee, the ankle joint center is assumed to be B xed in both th
is half the ankle width and half a marker diameter medial to the center o
in the plane of the tibial segment.

When we constructed the shank segments, we used these calculations to
radius. Now we can explicitly deRB ne the knee joint center by creating a |
the thigh segment.

To create the right ankle joint center landmark:

1.Click onlLtdaredmarkBAB

2.Click Add New L and mtartk

3.In theandmark Nammex, enHélr RIGHT _ANKLE

4. From tBeisting Segmleot, seReigtht Shank.

5.From tBB set Using the Following AP/ML/Akbax, OR AXgA lentetd
6.Check tBOleset by Percent (1.0=100%) (Meters when not checked)
7.Clickpply.
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Gile Edit View Model Force Analysis Settings CMO Library  Pipeline Help

S . ERER B
maLc PIPELINE Ne"" Model ;=
l Normal Static with KAD trial.c3d Jj

& Workspace | [&= Signals and Events Models ]{"j Repoits | & CalTester| B8 Real-Time | Y Simulation |

Segments Landrnalks] Mus:fesl Subject Datanetlicsl

L@, @), &, &by E]

Segments l Segment Properties 1 IK Constraints |

Segment Name /

[Pelvis [~ Kinematic Only

Segment Type /
Helen Hayes @

Double-Click Segment to View/Edit

Segment Name | Segment Type | Calibrated |
LaB Visual 3D N/&
FrLE arm #&<D1
$RKD2
Modify Selected Segment | | Delete Selected Seament I
Chaose Algorithm for Computing Pose SRAMRMITE L sl i

[isual3D & DOF -l Build Model

I TOE

To create the left knee joint center landmark:

.Click onlLtohedmarKsAB

.Click Add New L and mtark

.In thleandmark Namex, enHélr LEFT_ANKLE

.From tReisting Segmleot, seledt Shank.

.From t®B set Using the Following AP/ML/Akbal, OR AXgeA lentel
.Check tOfeset by Percent (1.0=100%) (Meters when not checked)
.Clickpply.

~NOoO Ok WN PR

In the image below, the Landmarks are shown in blue.
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3 icli ol : . - X DCreatea m
J H thm_c PIDELIN[ 2 [New Model ;

L= T H L PRSRETR F 111F 11 'H —~ — o
T = (o) () (
77 o e
| Noimal Static with KAD trial.c3d _]j

&= Workspace | [&= Signals and Events B Models I‘ i Repoits| ¥ CalTester | B Real-Time | 8 Simulation |
Segments Landmalksl Musckasl Subject Dala.-‘Melucsl

—_ MOH MDH
) [,
g'\ W APPEND

Segments | Segment Propetties | IK Constraints |

Segment Name |

| Helen Hayes/Derived Segment Markers

Segment Type BRV /
| Las [Lias = e
Double-Click Segment to View/Edit|| | carp I SACR L]
Segment Name | Segment Type RAS] I _J /
LAB Visual 30 i =
Pelvis Helen Hayes |

NOTE: The marker radius has been set to a default value. Please modify the
value in the Subject Data tab to the corect value.

¥ Use Calibration Targets for Tracking
Tracking T argets/Landmarks [Ctl-Click to select multiple items)

Modify Selected Segment ﬂ

Choose Algorithm for Computing Pos%
[isual3D 6 DOF -l

)
Build Model

Create Foot Segments

To create the right shank segment:

1.Click $agmenttab

2.From tBegment Namex, seRigtht Foot.
3.From tBegment Tybex, seMasual 3D.
4.ClicBreate.

A dialog will open that will allow us to deR ne the segment. To create a s

.In th2zelR ne Proximal Joint ands ®atdowms sk Fecltor thateral.

.In thizeR ne Proximal Joint ands®atddowms sleHcRIGHT _AfMKILEEeint.
.In th2zel ne Distal Joint andsRatiiurs, skBEMHor tleint.

.In th2zistal Radiumsx, ended6

.In th®elect Tracking Targedcktohh RIGHT ARKAESMHanEV MH
6.Click Boild Model

ga b~ wWwNPRE

You should now see a foot segment on your standing model. If you do no:
clicking Build Model, double check the values you entered in the last ste
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SHoOBE | O 0@
| 1 R[:N.c PIP[LINE |4+ | New Model b ERB e e
INu:maE Static with KAD trial.c3d LI:I

55 Workspace | |2 Signals and Events Models l;i Repotts | % CalTester | [ ReatTime | K8 Simulation |

1g X W RPPEND

Segments | Landmarks | Muscles | [ Subject Data / Metiics
Subject Data |
Name i Editable | Value | Expressig
Mass YES 586 58.6
Height YES 1.778 1.778
Gravily YES 9.91 981
Segment_to_COFP_Distance  YES 02 0.2
Marker_Radius YES 0.0125 00125 Al Enter New Value for Mass
HH_Calculated_Asis_Distan.. NO 0.259194 0.253134
HH_aAsis_Distance YES 0.259194 HH_Caleulz
HH_Calculated_AP_Distance  NO 0.0738 0.07330
HH_AP_Distance YES 0.074 0074
HH_Calculated_Right_Leg_... NO 0 0.0000i
HH_Right_Leqg_Length YES 0.95 950 Value or Expression
HH_Calculated_Left_Leg L.. NO 0 0.00000 586
HH_Left_Leg_Length YES 0.95 950,
RPY_Seg_Length NO 0.129597 0.129597
RPY_Proximal_Radius NO 0.123597 0129597
RPY_Distal_Radius NO 0.129597
HH_RTH_Proximal_Radius NO 0.084312
HH_LTH_Proximal_Radius NO 0.084912
<
Add New ltem ‘ Modify Selected Item '
[CEEEER e
Build Model

BRI RS nu A T R W e

To create the left foot segment:

.Click G6hose tab

.From tBegment Namex, seledt Foot.

.From tBegment Typex, seMdsual 3D.

.ClicRreate.

.In th2el ne Proximal Joint ands ®atdoums slefFédior thateral.

.In thi2zeR ne Proximal Joint ands®atdoums sleHctEFT_ AfNoKLtHeint.
.In thzelR ne Distal Joint andskRatiiurs, sle$éetior theint.

.In thzistal Radiumsx, endteld6

.In th®elect Tracking Targedktth LEFT_ANKAESMHandVMH
10.Click Boild Model

© 00O ~NOO O~ WDNPRE

You should now see both foot segments on your standing model.
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File Edit VYiew Model Force Analysis Settings CMO Library Pipeline Help

crocan - qoen Sy
j l:l m mu: PIF[LIN[ New Model i j:

iNorma1 Static no KAD trial.c3d LJ:!
B Workspace | k= Signals and Events Models |;ﬁ'] Repotts | ‘F CalTester | ¥l RealTime | R Simulation |

MDH HMOH

g RTIoR SN i FoH
Tm ) ) (Gid. @
M a0 E 55 E

Segmenls] Lardmarksl Muscles” Subject Data / Metrics

Subject Data [
Name | Editable | Value I Expression
Mass YES 58.5 58.5
Height YES 1.778 1.778
Gravity YES 9.81 9.81
Segment_to_COFP_Distance YES 0.2 0.2
Marker_Radius YES 0.0125 0.0125
HH_Calculated_Asis_Dista.. NO 0.261114 0.261114
HH ASiS Distance YES 0.261114 HH_Calculatl
d=irf-frivtance N T :
L istance YES 0.075 .075
HH_Right_Leg_Length YES 0.95 .950
HH_Calculated_Left_Leg_L... NO 0 0.000000
HH_Left_Leq_Lenath YES 0.95 950
RPY_Seg_Length NO 0.130557 0.130557
RPY_Proximal_Radius NO 0.130857 0.130857
RPY_Distal_Radius NO 0130557 0.130557
HH_RTH_Proximal_Radius NO 0.085872 0.085872
HH_LTH_Proximal_Radius NO 0.085872 0.085872
<| >
AddNewltem | - |
—I Build Model

Example 3: with HH Pelvis with KAD - Steps:1b,2b,3a,4b,5a
This section will detail the construction of the following version of the C
Conventional Gait Exenmgoendbad example Bles.

e HH pelvis, Davis HJC with clinically measured ASIS to GT distance, \
ankle markers - Steps:1b,2b,3a,4b,5a

We begin by using the static standing trial.
1.From tMe@delmenu, seCaetate (Add Static Calibration File)
. — %

;" = %- ~ - "~
mecan =;1:z. P
= = e 5

\"“\

e Lorea

’7 T T

1.Seletltybrid Model from C3DFile
2.A dialog t&tétéalct the calibration B le for the welw appeaal. beldaatl
Static with KAD tanal.cl®dken.
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1.Visual3D will switch to Model Building mode automatically. The 3D vi
average value of the marker locations from the standing Ble. The dia
screen will contain a list of segments, which by default will contain c
the Laboratory.

Creating the HH Pelvis Segment

To construct the HH Pelvis (Davis) segment:

1.From tBegment Namex, sePedivis.

2.From tBegment Typbex, sekelten Hayes.
3.ClicRreate.

File Edit View Model Force Analysis Settings CMO Library Pipeline Help

_-j 1l lc_ DI - Createa m ﬂ ' (1] E\ ) @’m m.mm R
‘ c PwLLm: NEW Model ; 1 = B, “N appelip (L]

JNOlmal Static with KAD trial.c3d Jj
E5 Workspace | f Signals and Events Models | 25 Repots | F CalTester | il RealTime | ¥ Simulation |

| Segments Landmazks| Musclesl Subject Datan’Mellics!

Seaments | Segment F'lopeilies' IK Eonshaints{

Segment Name
|Right K4D | ¥ Kinematic Orly

Segment Type
R

Double-Click Segment to View/Edit

Segment Name ] Segment Type ] Calibrated |
Visual 3D N/A
Pelvws Helen Hayes YES
D1 k<A
Modify Selected Segment | Delete Selected Segment |

Choose Algorithm for Computing Pose

[visuai3D 6 DOF -] SEMETA @ Tavars

REMH k= AH

1.A dialogue box ExltereBody Mass and Weligbpen because Visual3D nee
subject to be assigned a mass and a height. Békghasicexamped [E hioer
OK.

2.A dialogue box HeblelnredHayes/Derived Segmentwildr&kpes. Select the
markers so that they correspond to the®@lgaee below. Click
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CHOC2D p F ; SO (SGU R | = o~ | oo~ SN HOH  HON e
e croff ” |z Create a ﬁ = (o) |(50) (@) (&) W:
j i l:! cnc PIPELINE 2 | New Model 7. }*:";\" &SR N E ~ g “ ji\ W appiin L)
INovmai Static with KAD trial.c3d ﬂj
£ Workspace | )= Signals and Events Models | 88 Reports| § CalTester| Jl ReatTime | R Simulation |

Segments Landmarksl Musclesl Subject Da!az’MelricsI

Segments | Segment P

fies | IK Cosateaiatal

Helen Hayes/Derived Segment Markers
Segment Name e p 4
RK& /
i | Ao [RKD1 =~
Segment Type
& RKD2 [rKD2 7] /
Dioute-Click Segmentto View/Edt | 152 |RKax =
Segment Name ] S.egmenl Type I NOTE: The marker radius has been set to a default value. Please modify the
LaB Visual 3D value in the Subject Data tab to the comect value.
Pglws Helen Hayes
Right KAD Helen Hayes v Use Calibration T argets for Tracking
Tracking T argets/Landmarks (Ctrl-Click to select multiple items)
g—
S’
Modify Selected Segment | Delete Selected Segment |

Choose Algornithm for Computing Pose

467 ARl M RIgMF AL
[Visual3D 6 DOF ~] Buid Model

1.ClicBkuild Modtel build the segment. You should now see a pelvis segm
model. If you do not see the pelvis sed®melnt Mbtcealclixllieircdheck the
values you entered in the last step.

Enter Subject Measurements

When Visual 3D creates thsubljle cR eDaita,/ Metarriescreated for the model. Sinc
hip joint center calculation for HH Pelvis model is based on inter-ASIS d
GT distance, these values need to b8 udneéeeited aitrat/dV elfeabs

Enter the values byMetetytiSglected 1beneach of the items below:

o

.Entedr.950n fdHH_Right_Leg_Length

.Enter.950n fddtH Left Leg Length

3.1n this example, the values for inter-ASIS distance will be calculated
positions of the ASIS’s

4. The ASIS to GT distance is measur®d0dldoHahl WP Hhitetance

N
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T cHocan -
i | ! ] - 2] Aj Create a HopeL
L g R:anc pwn_m: L2 [ New Madel || EEHE

B [ OH MDH
= @ (@ 0 &, &=, E]

|Normal Static with KAD trial c3d J:‘
Eolmalstatlc pib bRl talead i - ) e e = m‘ea'mmé] . | Slmulatlon1

Segments  Landmarks | Muscles | Subject Data / Metricz |

Segments ] Segment Properties] Ik Eonstraints]
Segment Mame

| L] I Kinematic Orily
Segment Type

v ] Create

Double-Click Segment to View/E dit

P $_LEFT_HIP

Segment Name 1 Segment Type | Calibrated 1
L&B Yisual 30 (AR
Pelvis Helen Hayes YES
Right KAD Helen Hayes YES
Modify Selected Segment | Delete Selected Segment |

Chooze Algorithm for Computing Poze

VisualdD & DOF =l

1.Clickuild Modto build the segment. The hip joint centers should now ¢k
properly. For further disussion on the hip joint center calculations se
Calculations section.

HJC Regression with Clinical Measurement of ASIS to GT (Davis 1991)

The hip joint center calculation is based on a regression equation (Davis
estimates of the distance from the pelvic origin to the hip joint center re
system. Measurements of leg length, anteroposterior ASIS to Greater Tro
ASIS distance are needed. The anthropometric section describes the mea
anteroposterior ASIS to Greater Trochanter distance, and inter-ASIS dist
was shown in the Hip joint center calculations in Example 2.

Estimates for the Right and Left Hip Joint Center are represented as Lan
automatically wheelleeheHayes (Davisgdgheéwnitsis created. To view right and |
centers, clickloandimearkiSAB. In the image below, the Landmarks are showr
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‘__ CHDCSD Q [ - (l_A Create a
i R[cm_c p|p[|_|N[ | Mew kodel

_|N0rma| Static with KAD trial.c3d L]j

g Workspace] l\-_k Signalz and Events fRY Models l | Heports] _t EaITester] m HeaI-Time] E Simulation]

HMDH HOH FGH]
& = e
AppebD I

Segments. Landmarksl Huscles 1 SuEiectDataHMetricsl

Seaments l Segment Properties ] IE. Constraints 1

Segment Mame
] l.| [~ Kinematic Only
Segment Type

- Create

Double-Click Segment to Wiew/Edit

Y_LEFT_HP

Segment Name | Segment Type | Calibrated |
LAB Yisual 30 [P
Pelvis Helen Hayes YES
Right KAD Helen Hayes YES
Left KaD Helen Haypes YES
Madify Selected Segment ] Delete Selected Segment ‘

Chooze Algorithr for Computing Pose

L =t AN FATE
VisualaD 6 DOF | Build Mode! | | m—— — . i "‘Tﬁ.f-.ﬁﬂ'-

=hiH

Note: that if the ASIS markers have been placed medial or lateral to the
landmark because the subject is obese or because the markers cannot be
locations, it is important to measure the inter-ASIS distance and enter th
Subject Data/M&tBickf this is not done, then the hip joint center calculatict
incorrect.

Create KAD Segments - Steps 3a

We must make a virtual segment (kinematic only) Kindmatkd Digliyd € Adate
segment:

1.Click $agmenttab

2.From tBegment Namex, sekRigtht KAD.
3.From tBegment Typbex, seMdsual 3D.
4.Check thimematic Ohbyx

5.ClicRreate.
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File Edit View Model Force Analysis Settings CMOLibrary Pipeline Help

CHoCsD =
1=l
27| RECALC

PIPELINE

! Create a
2 | New Model

[Normnal Static with KAD trial c3d

22 Workspace | ke Signals and Events Bl Models |

=

B

Repotts | § CaITeslell B RealTime | R Simulation |

@@, @G

Segmentsi Landmarks| Muscles ” Subject Data / Metics

Subject Data ]

Name | Editable | Walue | Expre; &
Height YES 1.778 1.778
Gravity YES 981 9.81
Segment_to_COFP_Distance YES 02 02
Marker_Radius YES 0025 0.012
HH_Calculated_Asis_Distance NO 0.259195 02591 |
HH_Asis_Distance YES 0259195  HH_C
HH_Calculated_AP_Distance NO 00738 0.073¢
HH_AP_Distance YES 0.074 074
HH_Calculated Right_Leg Le... NO 0 0.000(
HH_Right_Leg_Length YES 0395 950
HH_Calculated_Left_Leg Len... NO 0 0.000(
HH_Left_Leg_Length YES 095 .950 =
RPY_Seg_Length NO 0.129597 0129
RPY_Proximal_Radius NO 0,129597 0129
RPY_Distal_Radius NO 0129597 0129
HH_RTH_Proximal_Radius ND 0084313 0084

T .Y - (. IXTut FaWu'u? [ut Eal 00840
RKNE_MARKER_FROM_KAD  YES RFLE ‘RFLE| Qi+
Right_Knee_'width YES 01 0110
Right_Ankle_‘Width YES 0.08 0.080
LKNE_MARKER_FROM_KAD YES LFLE 'LFLE
Left_Knee_Width YES 01 0110

Left Ankle Width YES 008 0 q@) bt

Add New Item |

[

=

Build Model

HMOM HOH

o [[FicH
) m Py
j-:’;\ @ appiip

1.A dialogue box HeddeledHayes/Derived Segmentwhlldarkpesn. Select the
markers so that they correspond to the®@lgaee below. Click
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File Edit VYiew Model Force Analysis Settings CMOLibrary Pipelne Help
MO C30 - ]
= crofl [ Create a Hbor
j i [':! & A | New Model m JFOET

) OSENCN 0 un
ﬁ :AV ;
-
[Normal Static with KAD tisl c3d _"Jj

E= Workspace | [ Signals and Events Models | £ Repotts|  CalTester| J Real-Time | 8 Simuation |

Segments Landrnarksl Musclesl Subject Dalanelrics]

=y (o) -‘H\j .,-,: I‘_,-\ MOH  MOH
E‘Er?:%ﬁ T N E\ g\ i-t\ ﬁ Y

Segments | Segment Properties | IK Constiaints  Right Thigh |

Define Proximal Joint and Radius

Lateral Joint Medial Radius Me!ﬂz
{None v ||HH_RIGHT_ vi|None | | 083

Define Distal Joint and Radius

Lateral Joint Medial Radius (Mejgeet™|
{None v | [HH_RIGHT_ +||None | EG,S‘nghk_Knee_

Extra T arget to Define Orientation [if needed)

Location |Lateral ~ ||RFLE -

Select Tracking Targets (Ctrl-Left Mouse Click to Multiselect)
™ Use Calibration T argets for Tracking

HH_RIGHT_HIP [CIHH_LEFT_KMEE_FROM_KAD
CIHH_LEFT_HIP Oica

O RFLE [JLFAL
HH_RIGHT_KNEE_FROM_KAD [JLIAS

CJLFLE O Lkax

£l b

Depth (Meters): I
Close Tab l Guess Properties Apply Build Model

T e

1.Clickuild Modte build the segment. You should now see the KAD segm
system on your standing model. If you do not see the KAD coordinate
Build Modelouble check the values you entered in the last step.
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Fil= Edit Wiew Model Force Analysis Settings CMO Library  Pipeline Help

S
[ E S| RECALD

i D Create s
| 2| New Model

| | Mormal Static: with KAD trial c3d

% ‘wWorkspace ] = Signals and Events

PIPELINE
!

Fi Models l | Heports] i CaITester] B HeaI-Time] . | Simulation]

Segments  Landmarks | Muscles | Subject Data / Metrics]

Segments ] Segment F‘roperties] Ik Constraints]

Segment Name

Segment Type

-

Double-Click. Segment to Wiew/E dit

|

I Kinemnatic Orly

Create

Seament Name ] Seament Type ] Calibrated ]

L&B

Pelviz

Right KD
Left KAD
Right Thigh
Left Thigh

Yisual 30
Helen Hayes
Helen Hayes
Helen Hayes
Yisual 3D
Wisual 30

Modify Selected Segment

(IFE
YES
YES
YES
YES
¥ES

]

Delete Selected Segment ‘

Choose Algorithm for Computing Pose

Wisual3D B DOF

&

To create the left KAD segment:

a b wpN PR

(o2}

system on your standing model.

.Click 8agmenttab

.From tBegment Natmex, seledt KAD.
.From tBegment Typex, seMdsual 3D.
.ClicRreate.

.A dialogue box HedldeledHayes/Derived Segmentwilldr&kpes. Select the
markers similar to step 6 Gloswe. Click

.ClicBuild Modtol build the segment. You should now see the KAD segm
If you do not see the KAD coordinate

AAM e TaMars)

povH

J-\ MDH HMDH FOH]
B 2
= ApPEND I

Build Modelouble check the values you entered in the last step.
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File Edit Wiew Model Force Analysis Sethings MO Library  Pipeline Help

oy CMOCED p—m [y u B T " T I — ———— T

j |’ IC:”U! L “‘l‘ £ I F:'L % ﬁj Create a e r ; Bl T ) o
. LC B TEDEH ' B I i

| E AF | RECALC | PIPELINE | Mew Model | | ARREE M i o i | y @ [R#:PPEND

| [Harmal Sitatic with KAD tisl.c3d =4
fil Models IE Fleports] $ CaITester] B HeaI-Time] . | Simulation]
Segments “ Landmarks  Muscles | Subject Data / Metrics]

% Workspace] l\-_l’ Signals and Events

Landmarks] Functional] Digitizing  HH_RIGHT_KMEE_FROM_KAD ]

Landmark Name: [[GHT_KMEE_FROM_KAL %

Define Orientation Using:

Starting Point | L* [Reference)

" Targets and/or Landmark: eandrarikils:
Ending Poirt ] | [Onaline)
“Lateral object | e [On a plane]
“Project From | J [Pr_oiection onta
* = Optional aline or plane]

(¢ Existing Segment |Right KAD -

Landmark. Dffset from Start Point [Reference] or Segment Origin

Offzet to Existing Calibration
‘o 5
Target or Landmark. | J
+ Qifset Using the Following MLAAPARKIAL Offsets

ML [-0.5"Right_Kne=. AP|0.0 AHIAL |00

[~ Difset by Percent [1.0 = 100%] [Meters when not checked]

Iv Calibration Only Landmark [Mot generated for assigned motion filefs])

Undo Changes ‘ Apply | Build Model | Close Tab

45" BTN @i

F=hH Sl

Note: Many laboratories have taken to replacing the 25 mm markers with
in an erroneous assumption that it would be a good idea to have all mark
body and the KAD to be the same size. This actually introduces an error
assumptions of how the KAD is used. If this is done, the user must be ca
accommodate this change to the original assumptions.

Edit Subject Metrics and Landmarks

When the KAD segments are created, Visual 3D creates the Knee and Ank
from default values. These need to be edited to rel ect tiSallrjlercent subjec
Data/Metritsb and enter the values MygdseyjeSeilrgted 1beneach of the items
below:

.Ente.11mn fdRight_Knee_Width
.Enter.110n fdreft Knee_ Width
.Ente.08mn fdRight Ankle_Width
.Ente.08mn fdreft _Ankle_Width

A WON P

In addition, when the KAD segments are created, Visual 3D also creates
for the knee. These need to be edited to ref ect our tutorial marker set |l

1.EnteRFLEOHH _RIGHT_KNEE_FROM_KAD
2. EntetPLEOHH LEFT_KNEE_FROM_KAD

The Subject Data/Metrics should look like the image below.
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Create Thigh Segments - Steps 4b

To create the right thigh segment:

.Click 8agmenttab

.From tBegment Narmex, seReigtht Thigh.
.From tBegment Typex, seMdsual 3D.
.ClicRreate.

A OWN P

A dialog will open that will allow us to def ne the segment. To create a tt
the thigh as a geometrical primitive (conical frustrum). The proximal and
must be deld ned.

1.In th2eB ne Proximal Joint ands®atdomns sdHcRIGHTfdIPdeint.

2.In thRroximal Radbog, ente89 The proximal radius is the geometrical re
proximal end of the thigh. You can use calipers to measure this or yc
measure as one quarter of the distance between the greater trochant

3.In thzelR ne Distal Joint andskRadtiiurs, sHcRIGHT _KNEE_FRIOMhEKAD
Joint.

4.1n thistal Radiusx, endtes*Right _Knee_ Width+Marker_ Radius

5.1n thextra Target to Del ne Orisetaibon slkdeetddr thecatiomn®RFLE
for the marker.

6.1ln th®elect Tracking Targecktbth_  RIGHTHHIRIGHT_KNEE_FRGME KAD
andRTH

7.Click Boild Model
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You should now see a thigh segment on your standing model. If you do n«
after clicking Build Model, double check the values you entered in the la

To create the left thigh segment:

.Click 8agmenttab

.From tBegment Namex, seledt Thigh.
.From tBegment Typex, seMdsual 3D.
.ClicRreate.

A WN P

In the dialog enter:

1.In th2elR ne Proximal Joint ands ®Ratdowms seHctEFT féldRHAeint.
2.1n thRrroximal Radbosg, ent®®89The proximal radius is the geometrical re
proximal end of the thigh. You can use calipers to measure this or yc
measure as one quarter of the distance between the greater trochant
.In thizeR ne Distal Joint andskRatiiurs, seHctEFT_ _KNEE_FROoOMtAKWAT.
.In th2zistal Radiusx, endes*Left Knee Width+Marker_ Radius
5.1n theextra Target to DeB ne Oriseraibon slkdeetddr thecatiomndFLE

for the marker.
6.In th®elect Tracking Targedktbth LEFT KNEE_ FROMLEAD LWIFEand

LTH
7.Click Boild Model

W
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Knee Joint Centers

The knee joint center of the Conventional Gait Model is assumed to be 3
tibia. It’s location is half the knee width and half a marker diameter med
epicondyle marker in the plane of the femoral segment. When we constru:
segments, we used these calculations to deR ne the distal joint and radiu
explicitly deB ned the by creating a landmark at the distal end of the thig
areHH LEFT_KNEE _FROWMHKRDGHT KNEE_ FRT™Mvik&Dthe knee joint center
landmarks, clickiandirharkiSAB.
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Create Shank Segments - Steps 5b

To create the right shank segment:

1.Click 8agmenttab

2.From tBegment Namex, seRigtht Shank.
3.From tBegment Tybex, seMasual 3D.
4.ClicBreate.

A dialog will open that will allow us to deR ne the segment. To create a s

l.In th2zeB ne Proximal Joint ands ®atdomns seHCcRIGHT _KNEE_FRAOMhKAD
Joint.

2.In thRroximal Radbog, endtes*Right_Knee_Width+Marker_Radius

3.1n thzel ne Distal Joint andskRatiiurs, sk FeXctior thateral.

4.1n thistal Radiusx, endtes*Right Ankle Width+Marker_Radius

5.1n thextra Target to Del ne Orisetaibon sldeetddr thecatiomn®SK
for the marker.

6.In th®elect Tracking Targedktth RIGHT _KNEE_FROGKNMRKABEanRSK

7.Click Boild Model

You should now see a shank segment on your standing model. If you do n
after clicking Build Model, double check the values you entered in the la
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File Edit View Model Force Analysis Settings CMO Library Pipeline Help

CHO C30 { 3 T ROHTHUIESAGIT AL RIART (oA - — — — p MDH HMOH
d- @B e BIEE EEAN &S00 B
j - E! ’ PIPELINE 2 | New Model ki) 1 g AN s T"'\ ﬁ'\ g ~ ii\ % =]
[ static.c3d =

EE Woikspace | l&= Signals and Events Models I;\g Repotts | & CalTester | [ RealTime | M Simulation |

Segments Landmalksl Muscles] SubiectDataiMetrics|

SegmenlsJ Segment Plope;ties] |K Constraints  Right Foot E

Define Proximal Joint and R adius

Lateral Joint Medial Radius [Meters)
RFAL ~||[HH_RIGHT_ ~|| =] |

Define Distal Joint and Radius

Lateral Joint Medial Radius [Meter:
|None :_“F!SMH - ‘Nnne :J IEI 06 )
Extra Target to Define Onentation (if needed)

Location ] .._JI __J

Select Tracking Targets [Ctil-Left Mouse Click to Multiselect)
[ Use Calibration Targets for Tracking
e

ORIGHT_HIP OHH_LEFT_anKLE  [OUPS

O LEFT_HIP Otca Ousk
CJHH_RIGHT_KNEE  [JLFaL O LsMH
[CJHH_LEFT_KNEE  [JLFLE OLTH
HH_RIGHT_ANKLE [Juas O wvmH

[$.] >

Depth (Meters): J
Clase Tab | Guess Propetties Apply | Build Model I’

SN’

To create the left shank segment:

1.Click G6hose tab

2.From tBegment Namex, seledt Shank.

3.From tBegment Tybex, seMdsual 3D.

4.ClicBreate.

5.1n thzeR ne Proximal Joint ands®atdowms sk ctEFT_ _KNEE_ FROMh€AD
Joint.

6.Iln thRroximal Radbog, endtes*Left Knee Width+Marker_ Radius

7.1ln thzeR ne Distal Joint andskRatiiurs, sleféddior thateral.

8.In theistal Radhlusx, endteg*Left Ankle_ Width+Marker_ Radius

9.1n theextra Target to DeB ne Orisetaibon slkdeetddr thecatiormnd SK

for the marker.
10.In th®elect Tracking Targedktoth LEFT_KNEE_FROGWLRKABandSK

11.Click Boild Model

You should now see both shank segments on your standing model.
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a tltrr_‘l_D_CSD Iﬁal ! ;_;1 i-;j Create a oEL
L i 2 RECALC | PIPELIME | Mewvs Model i
|static.c:3d j:l

B Workspace] l\-_l" Signalzs and Events fif Models lEI:I Fleports] $ CaITester] m Heal-Timei m Simulation]

= S HEH HOH
(To) [(5%) (B) ( @
el E,: \-\g—' xj_z)‘- ?Iiﬂjl;l C_l

a6

Segmentz  Landmarks | Muscles | Subject Data / Metrics |

Segments ] Segment Ploperties] |K. Constraints ]

Segment M ame

| j I Kinematic Only
Segment Type
v Create

Double-Click Segment to View/Edit

Segment Name 1 Segment Type | Calibrated 1
LAB Visual 30 M4
Pelvis Coda YES
Right Thigh Wisual 30 YES
Left Thigh Yisual 30 YES
Right Shank. Wisual 30 YES
Left Shank Wisual 30 YES : )
Right Foat Wizual 30 YES = ERCLET F KMNEE
Left Foot Wisual 30 YES -
Modify Selected S egment | Delete Selected Segment |
Choose Algorithm for Computing Poze

MizuallD B DOF ﬂ BET ARLE

Create Ankle Joint Centers

As with the knee, the ankle joint center is assumed to be B xed in both th
is half the ankle width and half a marker diameter medial to the center o
in the plane of the tibial segment.

When we constructed the shank segments, we used these calculations to
radius. Now we can explicitly deRB ne the knee joint center by creating a |
the thigh segment.

To create the right ankle joint center landmark:

1.Click onlLtdaredmarkBAB

2.Click Add New L and mtartk

3.In theandmark Nammex, enHélr RIGHT _ANKLE

4. From tBeisting Segmleot, seReigtht Shank.

5.From tBB set Using the Following AP/ML/Akbax, OR AXgA lentetd
6.Check tBOleset by Percent (1.0=100%) (Meters when not checked)
7.Clickpply.
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S . ERER B
maLc PIPELINE Ne"" Model ;=
l Normal Static with KAD trial.c3d Jj

& Workspace | [&= Signals and Events Models ]{"j Repoits | & CalTester| B8 Real-Time | Y Simulation |

Segments Landrnalks] Mus:fesl Subject Datanetlicsl

L@, @), &, &by E]

Segments l Segment Properties 1 IK Constraints |

Segment Name /

[Pelvis [~ Kinematic Only

Segment Type /
Helen Hayes @

Double-Click Segment to View/Edit

Segment Name | Segment Type | Calibrated |
LaB Visual 3D N/&
FrLE arm #&<D1
$RKD2
Modify Selected Segment | | Delete Selected Seament I
Chaose Algorithm for Computing Pose SRAMRMITE L sl i

[isual3D & DOF -l Build Model

I TOE

To create the left knee joint center landmark:

.Click onlLtohedmarKsAB

.Click Add New L and mtark

.In thleandmark Namex, enHélr LEFT_ANKLE

.From tReisting Segmleot, seledt Shank.

.From t®B set Using the Following AP/ML/Akbal, OR AXgeA lentel
.Check tOfeset by Percent (1.0=100%) (Meters when not checked)
.Clickpply.

~NOoO Ok WN PR

In the image below, the Landmarks are shown in blue.
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3 icli ol : . - X DCreatea m
J H R!CﬂLC PIDELIN[ 2 | New Model :

L= T H L PRSRETR F 111F 11 'H —~ — o
T = (o) () (
77 o e
| Noimal Static with KAD trial.c3d _]j

&= Workspace | [&= Signals and Events B Models I‘ i Repoits| ¥ CalTester | B Real-Time | 8 Simulation |
Segments Landmalksl Musckasl Subject Dala.-‘Melucsl

—_ MOH MDH
) [,
g'\ W APPEND

Segments | Segment Propetties | IK Constraints |

Segment Name |

| Helen Hayes/Derived Segment Markers

Segment Type BRV /
| Las [Lias = e
Double-Click Segment to View/Edit|| | carp I SACR L]
Segment Name | Segment Type RAS] I _J /
LAB Visual 30 i =
Pelvis Helen Hayes |

NOTE: The marker radius has been set to a default value. Please modify the
value in the Subject Data tab to the corect value.

¥ Use Calibration Targets for Tracking
Tracking T argets/Landmarks [Ctl-Click to select multiple items)

Modify Selected Segment ﬂ

Choose Algorithm for Computing Pos%
[isual3D 6 DOF -l

)
Build Model

Create Foot Segments

To create the right shank segment:

1.Click $agmenttab

2.From tBegment Namex, seRigtht Foot.
3.From tBegment Tybex, seMasual 3D.
4.ClicBreate.

A dialog will open that will allow us to deR ne the segment. To create a s

.In th2zelR ne Proximal Joint ands ®atdowms sk Fecltor thateral.

.In thizeR ne Proximal Joint ands®atddowms sleHcRIGHT _AfMKILEEeint.
.In th2zel ne Distal Joint andsRatiiurs, skBEMHor tleint.

.In th2zistal Radiumsx, ended6

.In th®elect Tracking Targedtktohth RIGHT ARKAENARSMH

6.Click Boild Model

ga b~ wWwNPRE

You should now see a foot segment on your standing model. If you do no:
clicking Build Model, double check the values you entered in the last ste
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SHoOBE | O 0@
| 1 R[:N.c PIP[LINE |4+ | New Model b ERB e e
INu:maE Static with KAD trial.c3d LI:I

55 Workspace | |2 Signals and Events Models l;i Repotts | % CalTester | [ ReatTime | K8 Simulation |

1g X W RPPEND

Segments | Landmarks | Muscles | [ Subject Data / Metiics
Subject Data |
Name i Editable | Value | Expressig
Mass YES 586 58.6
Height YES 1.778 1.778
Gravily YES 9.91 981
Segment_to_COFP_Distance  YES 02 0.2
Marker_Radius YES 0.0125 00125 Al Enter New Value for Mass
HH_Calculated_Asis_Distan.. NO 0.259194 0.253134
HH_aAsis_Distance YES 0.259194 HH_Caleulz
HH_Calculated_AP_Distance  NO 0.0738 0.07330
HH_AP_Distance YES 0.074 0074
HH_Calculated_Right_Leg_... NO 0 0.0000i
HH_Right_Leqg_Length YES 0.95 950 Value or Expression
HH_Calculated_Left_Leg L.. NO 0 0.00000 586
HH_Left_Leg_Length YES 0.95 950,
RPY_Seg_Length NO 0.129597 0.129597
RPY_Proximal_Radius NO 0.123597 0129597
RPY_Distal_Radius NO 0.129597
HH_RTH_Proximal_Radius NO 0.084312
HH_LTH_Proximal_Radius NO 0.084912
<
Add New ltem ‘ Modify Selected Item '
[CEEEER e
Build Model

BRI RS nu A T R W e

To create the left foot segment:

.Click G6hose tab

.From tBegment Namex, seledt Foot.

.From tBegment Typex, seMdsual 3D.

.ClicRreate.

.In th2el ne Proximal Joint ands ®atdoums slefFédior thateral.

.In thi2zeR ne Proximal Joint ands®atdoums sleHctEFT_ AfNoKLtHeint.
.In thzelR ne Distal Joint andskRatiiurs, sle$éetior theint.

.In thzistal Radiumsx, endteld6

.In th®elect Tracking Targgedcktoth LEFT_ANKAENdASMH
10.Click Boild Model
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You should now see both foot segments on your standing model.
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Segmenls] Lardmarksl Muscles” Subject Data / Metrics

Subject Data [
Name | Editable | Value I Expression
Mass YES 58.5 58.5
Height YES 1.778 1.778
Gravity YES 9.81 9.81
Segment_to_COFP_Distance YES 0.2 0.2
Marker_Radius YES 0.0125 0.0125
HH_Calculated_Asis_Dista.. NO 0.261114 0.261114
HH ASiS Distance YES 0.261114 HH_Calculatl
d=irf-frivtance N T :
L istance YES 0.075 .075
HH_Right_Leg_Length YES 0.95 .950
HH_Calculated_Left_Leg_L... NO 0 0.000000
HH_Left_Leq_Lenath YES 0.95 950
RPY_Seg_Length NO 0.130557 0.130557
RPY_Proximal_Radius NO 0.130857 0.130857
RPY_Distal_Radius NO 0130557 0.130557
HH_RTH_Proximal_Radius NO 0.085872 0.085872
HH_LTH_Proximal_Radius NO 0.085872 0.085872
<| >
AddNewltem | - |
—I Build Model

Summary

This tutorial walked you through some of the variations of the convention
marker placement issues, and gave you 3 examples that you constructed
was not meant to be comprehensive and some variations of the model are
these listed below:

e Constructing virtual foot segment in Visual 3D for which the alignmer
yields the desired joint angle.

e Rotation of thigh segments by entering in a rotation value

e Rotating tibial segments by entering in a tibial torsion rotation ol set
measures the transmalleor axis on the table and enters in the value.

e Using medial knee markers to deB ne the knee B exion/ext axis

e Using medial ankle markers to deB ne the transmalleolar axis
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