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Rab Upper Extremity Model

This page is usable, but still under construction

Introduction

Model based on the upper extremity model developed by Dr. George Rab, Kyria Petuskey, and Anita
Bagley from Shriners Hospital for Children, Northern California. Refer to their paper “A Method for
Determination of Upper Extremity Kinematics” Gait & Posture 15 (2002) 113-119 for the exact model
specifics. The Rab model has ten segements: head, neck, shoulder girdle, left upper arm, right upper
arm, left lower arm, right lower arm, left hand, right hand, and helen hayes pelvis.

Model Specifics

The following is a quick overview of the axes definitions. The Rab model axes are defined in the
following manner from anatomic neutral position (following the right-hand rule): X directed laterally to
the right, Y directed forward (Anteriorly), and Z axis directed upward (Superiorly). Therefore, the
Eulerian rotation sequence is X, Y, and Z which corresponds to forward flexion, abduction, and axial
rotation.

Example C3D Files

RAB_UE.zip]

Marker Placement

The model has 18 marker locations.

e Head: A helmet or hat is used for the head markers. The marker locations are: left ear, right
ear, and top of the head.

e Trunk: The trunk markers are placed on the Sternum (Manubrium), C7, left Acromion, and right
Acromion.

o Left Arm: The left arm markers are placed on the left Olecranon, left Distal Radius, left Distal
Ulna, and left Dorsal 3rd MCP Joint.

e Right Arm: The right arm markers are placed on the right Olecranon, right Distal Radius, right
Distal Ulna, and right Dorsal 3rd MCP Joint.

e Pelvis: The pelvis markers reflect the locations for the Coda pelvis: left ASIS, right ASIS, and
Sacral marker.

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


https://has-motion.com/wiki/doku.php?id=https:www.has-motion.com_download_examples_rab_ue.zip

Last
update:
2024/07/17
15:42

visual3d:documentation:modeling:segments:rab_upper_extremity_model https://has-motion.com/wiki/doku.php?id=visual3d:documentation:modeling:segments:rab_upper_extremity_model&rev=1721230931

. Rab et al. / Gait and Posture 15 (2002) 113-119

Visual 3D Model Construction

Create a model using the example file static_Rabue.c3d

tw | Model Force  Settings  CMO Library  Pipeline  Help

['E Create (Add Static Calibration File) > Hybrid Model from C3DFile
Close Model Hybrid Model frem Real Time Streaming
l._/, Compute Model Based Data Legacy Models *
; Convert Model to Hybrid Model =
Pelvis

The Rab model uses a Helen Hayes Pelvis model but in this tutorial we will use a Coda Pelvis model,
which has the same coordinate system.

To construct the Pelvis Segment:

1. From the Segment Name box, select Pelvis.
2. From the Segment Type box, select Coda.
3. A dialogue box labeled Enter Body Mass and Height will open because Visual3D needs the
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subject to be assigned a mass and a height. For this example, Enter 56 kg and 1.77 m, and click
OK.

Enter Body Mass and Height et

Total Body Mass [kogs): |56

Height [meters]: 1.77

OF. | Cancel |

1. A dialogue box labeled Coda Segment Markers will open. Select the markers so that they
correspond to the figure below. Click Close.

Coda Segment Markers >
RFY
FL.ASIS [Ras] |
LASIS |Las ~|
R.PSIS |SACH |
L.PSIS |SACR -l

4515 Target Radius 0.0000

v Usze Calibration Targets for Tracking

Tracking T argetz/Landmark.s [Ctrl-Click to zelect multiple temsz]

1. Click Build Model to build the segment. You should now see a pelvis segment on your standing
model. If you do not see the pelvis segment after clicking Build Model, double check the
values you entered in the last step.

The hip joint center landmarks **RIGHT_HIP** and **LEFT_HIP** were
created when the Pelvis segment was constructed.
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Segments | landmarcs  Muscles | Subject Data / Metrics |

Landmarks l Functional ] Digitizing ]

Landmark Name | Segment | ML | AP | AXIAL

RIGHT_HIP Pelvis 036°ASI.. -D19°AS.. -D.3°AS..

LEFT_HIP Pelvis D3I6AS.. DIFAS.. DIASI|.
Thorax/Ab

The Thorax/Ab segment is constructed from virtual landmarks on the lateral superior borders of the
lliac Crest and virtual landmarks at the shoulder joint centers.

lliac Crest Landmarks

The lliac Crest Landmarks were estimated using the Terry Database published as:

Kepple TM, Sommer H), Siegel KL, Standhope S) (1998) A three-dimensional musculoskeletal
database for the lower extremities. Journal of Biomechanics 31, pp 77-80 This landmark was not part
of the original Terry Database, but we estimated the position from the database that can be
downloaded Here.

The medial/lateral and superior/inferior location of the RIGHT_ILIAC and LEFT_ILIAC landmarks were
defined as the most lateral point on the superior tubercle of the Iliac crest (landmarks 39 & 40 of the
Terry Pelvis dataset)

The anterior/posterior location of the RIGHT_ILIAC and LEFT_ILIAC landmarks were defined as the
lateral surface of the Right ilium at midpoint between most lateral point on superior tubercle of the
lliac crest and origin of the Gluteus Medius posterior fibers {landmarks 43 & 44 of the Terry Pelvis
dataset)

The location of Terry Landmark 39 is (22.332 , -54.477 , 29.705) The location of Terry Landmark 40 is
(-251.082, -49.732 , 36.540) These values were averaged for creating the landmark. From the Terry
dataset the distance between the ASIS landmarks (Terry landmarks 1&2) is approximately 228 which
is defined as the x-axis of the pelvis. The x-component of the RIGHT_ILIAC landmark in Pelvis
coordinates is (114+22.7)*ASIS_DISTANCE/228 The z-component of the RIGHT_ILIAC landmark in
Pelvis coordinates is (33.1)*ASIS_DISTANCE/228 From the Terry dataset the perpendicular distance
from the x-axis to the mid-point of the PSIS landmarks (Terry landmarks 3&4) is approximately 143.5
In Visual3D create a Subject/Model Metric to compute this distance as the distance from the SACR
marker to the mid-point of the RASI and LASI markers.
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Segments | Landmarks | Muscles || Subject Data / Metrics

Subject Data l
MName | Editable | Walue | Expression
Mass YES h& he
Height YES 177 177
Gravity YES 981 9.81
Segment_to_COFP_Distance  YES 02 1
ASIS_Distance_Calculated [0 0.201065 0201065 |
ASIS_Distance YES 0.201065 ASIS_Distar
RPV_Seg_Length MO 0.100533 0.100533
RPYV_ML_Direction MO 1 1.000000
RPV_AP_Direction MO 1 1.000000
RPV_Axial_Direction MO 1 1.000000
ASIS_SACR YES 0.115944 DISTANCE

T

Enter New Value for A.SIS_SAC-

1

Mame
ASIS_SACH

Yalue or Expreszion

DISTAMNCE 0.5 RASI+LAS].SACR)

The y-component of the

RIGHT _ILIAC landmark in Pelvis coordinates is (-54.477)*ASIS_SACR/143.5 Create the RIGHT_ILIAC
Seaqments | Landmarcs  Muscles | Subject Data / Metrics |

i Undo Ch
Landmark using these values as. __Undo Changes |

Summary:

Landmarks ] Functional ] Digitizing HRIGHT_ILIAC l LEFT ILIAC ]

Landmars Name: |06 101815 .

Define Orentation Using:

Starting Point | ﬂ (Reference)

(" Targets and/or Landmark: ey
Ending Poirt | | (Onaline)
“Lateral object | J (Cn a plane)
“Project From | J (Projection onto
* = Optional a line or plane)

 Exsting Segment |Pelvis |

Landmarlc Offset from Start Point (Reference) or Segmernt Crigin

(ffset to Existing Calibration
~
Target or Landmark | J

{+ (ffset Using the Following ML/AP/AXIAL Cffsets
ML |[1 14422 3327AS] AP |[—54.4?T,'I‘ASIS_S. AXIAL |[33.'I}‘P-.SIS_DIST

| Cffzet by Percent (1.0 = 100%) {Meters when not checked)

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

Poply | Build Model | CoseTab ||

The RIGHT_ILIAC landmark is defined as:

Existing Segment= Pelvis ML= (114+22.332)*ASIS_DISTANCE/228 AP= (-54.477)*ASIS_SACR/143.5

AXIAL= (33.1)*ASIS_DISTANCE/228

The LEFT_ILIAC landmark is assumed to be located symmetrically and defined as:
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AXIAL= (33.1)*ASIS_DISTANCE/228

Construct the segment

We have now created all the needed landmarks for the thorax/ab segment. To create the thorax/ab
segment in Visual 3D:

1. Click on Segments tab

2. From the Segment Name box, select Thorax/Ab.
3. From the Segment Type box, select Visual 3D.
4. Click Create.

A dialog will open that will allow us to define the segment.

1. In the Define Proximal Joint and Radius section, select RIGHT_ILIAC for the Lateral. and
select LEFT_ILIAC for the Medial.

2. In the Define Distal Joint and Radius section, select RSHO for the Lateral. and select LSHO

for the Medial.

In the Select Tracking Targets, click on C7, STRN, LSHO, RSHO

In the Depth (Meters): box, enter 0.12

5. Click on Build Model

W
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Segmerts Landmarks | Muscles | Subject Data / Metrics |

Segments ] Segment Properties ] |K Constraints ~ Thorae/Ab l
Define Proximal Joirt and Radius

Lateral Joint Medial Radius (Meters)
IRIGHT_ILIAC = |[None - ||LEFTI0AC, ¥ [0.12022¢

Define Distal Joirt and Radius
Lateral Joint Medial Radius (Meters)

RSHO = ||Mone - ||LsHO -l
Bxtra Target to Define Orertation (if needed)

Location | J |N-:une J

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

Mo O

U, UG

ORIGHT_HIP  [JLSHIC JLAN [JReAR
CJLEFT_HIP 72 o [¥] LSHO [OReLB
ORIGHT_ILAC [ LAsI OwwrR CJRFIN
CJLEFT_ILAC  [CJLEAR CJLwRu RSHO
[ RSHIC [CJLELR [CJRasI [CJRWRR
4 I I

Depth (Meters): (0.12

Build Model

Close Tab | (Guess Properties |

You should now see a thorax segment on your standing model. If you do not see the thorax segment
after clicking Build Model, double check the values you entered in the last step.

i
}

.'" e
(g3

i

Note that the Z-axis of the segment (Blue Line) is pointing down, so we must fix that.
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Segmerts  Landmarks | Muscles I Subject Data / Metrics |

Segments Segment Properties | |K Constraints I Thorae/Ab I

Segment Mame: orax/Ab - [ Kinematic Only
Segment Mass: Iﬂ.355‘I'U'IE|55 = 1988  hgs
Segment Length: |:-.25¢55L Meters
Segment Geometry: ICYLINDEH j
— Inertial Values™ Center of Mass (Meters) ——
Expression Value Expression Value
IXX: [0.178941 0178541 ML: |0°RTA_SEG_ D
IYY: [0.16566 10.16566 AP: |0°RTA_SEG_ I
1ZZ:[0.129855 0129855 | Aial : [0 5°RTA_SEC [0.127292

*May be modffied for custom geometry

Model File: Ithun:mab.'u&g Browse |
Material Fie: | Browse |

Rotate/Scale Graphic Modsl | [ Apply | Buid Model |

Madify Segment Coordinate System |

Switch to the segment properties tab, select the Thorax/Ab segment in the combo box, and select
Modify Segment Coordinate System.

A/F Bz Diztal ko Proximal

. @

£ (@

) i f
o o5 I
©4F @

CZ Ol

Select the AP direction to be -Y and the AXIAL direction to be -Z

This may seem a little strange at first because it is certainly an option to create the segment with the
Acromion at the proximal end and the lliac Crest at the distal end.
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Placing the proximal end of the thorax/ab segment at the pelvis essentially places two proximal ends
together (e.g. the Thorax/Ab and Pelvis), but now the distal end of the Thorax/Ab segment is at the
shoulders, which allows the creation of shoulder and neck joints (e.g. the arms and head are
considered distal segments of the body).

Head

The Head segment is created from the 2 markers on the head: REAR, LEAR, and a virtual location at
the Mid-Point between C7 and STRN.

To create the midpoint of the C7 and STRN labelled C7_STRN:

Click on the Landmarks TAB

Click on Add New Landmark tab

In the Landmark Name box, enter C7 STRN

In the Starting Point box, enter C7

In the Ending Point box, enter STRN

From the Offset Using the Following AP/ML/Axial Offsets box, in the AXIAL enter 0.5
Check the Offset by Percent (1.0=100%) (Meters when not checked)

Click Apply.

©® NV R WN
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Landmarks ] Functional ] Digitizing ] l

Landmars Mame: |C7_S5TRNM
Define Orentation Using:

Starting Point  |C7 j (Reference)

{+ Targets and or Landmark: e
Ending Poirt ~ [STRN _~| (Onaline)
“Lateral object | ﬂ [On a plane)
*Project From | ﬂ (Projection onto
* = Optional a line or plane)

(" Exdsting Segmert |LAE ~]

Landmark Offset from Start Poirt (Reference) or Segment Crigin

Cffset to Bxisting Calibration
i~ g
Target or Landmark | J

{* (ffset Using the Following MLAAR/AXIAL Offsets
ML| AF‘| AXIAL |n.5

|v Cffset by Percent (1.0 = 100%) {(Meters when not checked)

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

lUndo Changes Build Model | Close Tab

We have now created all the needed landmark for the head segment. To create the head segment in
Visual 3D:

1. Click on Segments tab

2. From the Segment Name box, select Head.

3. From the Segment Type box, select Visual 3D.
4. Click Create.

A dialog will open that will allow us to define the segment. The Z axis, pointing upwards, is the
predominant axis. This is defined as the direction from the midpoint of C7 and STRN to the midpoint
of REAR and LEAR.

1. In the Define Proximal Joint and Radius section, select C7_STRN for the Joint.

In the Proximal Radius box, enter 0.01.

3. In the Define Distal Joint and Radius section, select REAR for the Lateral., select LEAR for
the Medial.

4. In the Select Tracking Targets, click on LEAR, REAR, and TPHD

5. Click on Build Model

N
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I Segments  Landmarks | Muscles | Subject Data /# Metrics |

Segments I Segmert Properties I |K Constraints Head I
— Define Proximal Joint and Radius
Lateral Joint Medial Radius (Meters)

Ih.lune ;||C?_5Tﬂﬁ ;”h.lune | |u.m

— Define Distal Joirt and Radius
Lateral Joint Medial Radius (Meters)

[REAR M| EE ~] [p-ns67s82
— Bxtra Target to Define Orentation (f nesded)

Location I - I

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

CJLSHIC [JLELB [CIRAs| CJRWRR
Oc7.sTRN [JLAN JRWRU
Oc7 [CJLsHo [CIRELB [CJsACR
[JLasi CILWRR CIRFIN [C1STRN
1 LwRU [1RSHO TPHD

] [ m | 3

Depth (Meters):
Close Tab | Guess Properties | Apphy | Build Model

You should now see a head segment on your standing model. If you do not see the head segment
after clicking Build Model, double check the values you entered in the last step. The resulting model
will look very strange.
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The coordinate system needs to be rotated to reflect our convention (x - med/lat, y - ant/post, z axial).
Switch to the Segment Properties TAB, select the Head segment in the combo box, and select the
button Modify Segment Coordinate System.

AP Auis Diztal to Proximal

4% »

o o

oy e ;
v ¥ i
" +7 {1+ |
{ = (v 7 |
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Select the button to Browse for a new model file and select head_acromium_to_ear.v3g from the
Visual3D models folder.

I Segments  Landmarks | Muscles I Subject Data / Metrics |

Segments  Seament Properties | IK Constraints | Head |

Segment Mame: IHE-'EId ;I N Kinematic Onby
Segment Mass: Iﬂ.ﬂB’-'I‘I"-I'Iass = [4536 kos
Segmert Length:  [0.152651  Meters
Segment Geometry: [ELLIPSOID |
— Inerial Values™ Certer of Mass (Meters)™
Expression Walue Expression Value
IXX: [0.0313346 00313346 | ML: [0°RHE_SEG_ D
IYY:[0.0313346 00313346 | AP: |0°RHE_SEG_ ID
1Zz:|0.0170007 00170007 | Awial : [1°RHE_SEG_ [0.158651

“May be modffied for custom geometry

Mogel Fie: [N EE Browse |
Material Fie: | _Bowse |

Rotate/Scale Graphic Model | poply | Buid Model |

Modify Segment Coordinate System |

Select Apply.
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The animated model is still a little big for this dataset, but remember that this is only a graphic item,
not the actual data.

Upper Arm

The upper arm segment is defined by the shoulder joint centers (RSH)JC and LSHJC), the elbow joint
centers (REJC and LEJC) and the elbow markers (RELB and LELB). Once the elbow joint centers are
calculated then the upper arm segment is created.

Shoulder Joint Centers

The shoulder joint center landmarks are created as offsets from the shoulder markers (RSHO, LSHO).

Marker_Radius Metric
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Before you try to build the model to this point, it is important to note that the expression for the axial
offset contains the Model Metric Marker_Radius

This is not a default metric in Visual3D, so the user must create this metric.
Switch to the Model Metrics Tab in Model Builder Mode.

Segments | Landmarks | Mugcles || Subject Data / Metrics

Subject Data l
MName | Editable | Value | Expression
Mass YES h& ht&
Height YES 1.77 1.77
Gravity YES 581 9.81
Segment_to_COFP_Distance YES 02 02
ASIS_Distance_Calculated MO 0.201065 0201065
ASIS_Distance YES 0.201065 ASIS_Distar
RPV_Seq_Length MO 0.100533 0.100533
RPV_ML_Direction MO 1 1.000000
RPV_AP_Direction MO 1 1.000000
RPY_fwial_Direction [0] 1 1.000000
ASIS_SACR YES 0.115944 DISTAMNCE
Marker_Radius YES 0.0125 0.0125 =

4 L 3

Subject Data may be defined as a floating point value, string, or an expression. To create a new
Subject Data item, click the Add New Item button. This will bring up a dialog to enter the new
subject data Name and it's value or expression.

The Subject Data name may consist of alphanumeric characters, and any other characters which are
not mathematical operators. Additionally, the name may not contain spaces. Any automatically
generated name which uses a segment name containing spaces will have the spaces removed from
the name.
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Enter Mew Value

M arne
bl arker_Fadiuz

Walue or Expression
noizs

Cancel

After you have added the Marker Radius value, you will be able to build the model to this point.

To create the right shoulder joint center landmark RSHJC_STATIC:

Click on the Landmarks TAB

Click on Add New Landmark tab

In the Landmark Name box, enter RSHJC STATIC

In the Starting Point box, enter RSHO

From the Offset Using the Following AP/ML/Axial Offsets box, in the AXIAL enter -
(Marker Radius+0.17*Distance(LSHO,RSHQ))

6. Click Apply.
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Landmarks | Functional | Digitizing RSHJC | %

Landmark. Mame: |HSHJ C

Define Orientation Ll sing:

Starting Poaint |HSHE| LJ [Reference]

(" Targets andor Landmark: Fantrahate:
Ending Paint | J [On a ling]
“Lateral object | J [On a plane]
*Praject From | J [F'r_-:uieu:tiu:un fulglin]

* = Optiohal a line ar plane]

' Exigting Segment ||--"-"-E ﬂ

Landmark Offzet from Start Foint [Reference] ar Segment Origin

Offzet to Exizting Calibration
~
Target or Landmark | J

(v Dffzet Using the Fallowing MLAAPAA:IAL Dffsets
(0.0 v |n.n z |-[Marker_F|adius+

r

| Calibration Drly Landmark [Mat generated for assigned motion file[z])]

IUndo Changes Apply | Build Model | Cloze Tab |

To create the left shoulder joint center landmark LSHJC_STATIC:

Click on the Landmarks TAB

Click on Add New Landmark tab

In the Landmark Name box, enter LSHJC STATIC

In the Starting Point box, enter LSHO

From the Offset Using the Following AP/ML/Axial Offsets box, in the AXIAL enter -
(Marker_Radius+0.17*Distance(LSHO,RSHQO))

6. Click Apply.

Uik wNh -

Wirst and Elbow Joint Centers

The Wrist joint centres are created as the mid-point between the medial (RWRR, LWRR) and lateral
wrist markers (RWRU, LWRU).The elbow joint centers are created using the eloow markers (RELB,
LELB), one of the wrist markers (RWRU, LWRU), and shoulder joint centers (RSH)JC, LSHJC).

Wrist Joint Center Landmark

As mentioned above, the wrist joint center is the mid-point between the two wrist markers.
To create the right elbow joint center landmark RWJC_STATIC:

Click on the Landmarks TAB

Click on Add New Landmark tab

In the Landmark Name box, enter RWJC STATIC
In the Starting Point box, enter RWRR

In the Ending Point box, enter RWRU

ke whe
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6. From the Offset Using the Following AP/ML/Axial Offsets box, in the AXIAL enter 0.5
7. Check the Offset by Percent (1.0 = 100%)(Meters when not checked) box.
8. Click Apply.

Segments | Landmarks Muscles | Subject Data / Metrics |

Landmarks] Funn:tiu:unal] Digitizing RWJC_STATIC l

Landmark Mame: |m

Define Orientation Lsing:

Starting Point |H‘."I.|'HH j (Reference)

{* Targets and/or Landmark: Landmark Is:
Ending Point  [RWRU | {On aling)
*Lateral ohject | j [On a plane)
“Project From | ﬂ (Projection onto
* = Optional a line or plane)

(" Bdsting Segment | J

Landmark Cffset from Start Point (Reference) or Segment Origin

(Cffset to Existing Calibration
~
Target or Landmark | J

* (ffzet Using the Following ML/AP/AXIAL Cffsets
ML AP| AXIAL 0.5

[v Cffset by Percert (1.0 = 100%) (Meters when not checked)

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

Undo Changes | Applhy | Build Maodel | Close Tab |

To create the left elbow joint center landmark LWJC_STATIC:

Click on the Landmarks TAB

Click on Add New Landmark tab

In the Landmark Name box, enter LWJC STATIC

In the Starting Point box, enter LWRR

In the Ending Point box, enter LWRU

From the Offset Using the Following AP/ML/Axial Offsets box, in the AXIAL enter 0.5
Check the Offset by Percent (1.0 = 100%)(Meters when not checked) box.

Click Apply.

O N U AW

Elbow Joint Center Landmark

As stated previously, the elbow joint center is defined using the should joint center (RSHJC_STATIC,
LSHJC_STATIC) the wrist joint center (RWJC_STATIC, LWJC_STATIC) and the elbow marker (RELB, LELB).

To create the right elbow joint center landmark REJC_STATIC:

1. Click on the Landmarks TAB

2. Click on Add New Landmark tab

3. In the Landmark Name box, enter REJC_STATIC
4. In the Starting Point box, enter RELB
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5. In the Ending Point box, enter RWJC STATIC

6. In the Lateral object box, enter RSHJC SATIC

7. From the Offset Using the Following AP/ML/Axial Offsets box, in the ML enter
-0.13*Distance(RELB,RWRU) and in the AXIAL enter -0.06*Distance(RELB,RWRU)

8. Click Apply.

Seaments | Landmarcs  Muscles | Subject Data / Metrics |

Landmarl-:s] Funu:ti-:unal] Digitizing REJC_STATIC l

Landmark Mame: |HE..|C_ST;'—'-.TIC
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Starting Point |HELB ﬂ (Reference)

{+ Targets and/or Landmark: Landmark Is:
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*Lateral object [RSHIC_STATIC | (On aplane)
“Project From | ﬂ (Projection onto
* = Optional a line or plane)

(" Exsting Segment | J

Landmar Cffset from Start Poirt (Reference) or Segment Crigin

Offset to Existing Calibration
~
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| Offset by Percent (1.0 = 100%) (Meters when not checked)

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

IUndo Changes Apphy | Build Model | Close Tab |

To create the left elbow joint center landmark LEJC_STATIC:

Click on the Landmarks TAB

Click on Add New Landmark tab

In the Landmark Name box, enter LEJC STATIC

In the Starting Point box, enter LELB

In the Ending Point box, enter (i)LW)JC_STATIC

In the Lateral object box, enter LSH/C SATIC

From the Offset Using the Following AP/ML/Axial Offsets box, in the ML enter
-0.13*Distance(LELB,LWRU) and in the AXIAL enter -0.06*Distance(LELB,LWRU)

8. Click Apply.

NouswNH

Create the Upper Arm Segment

To create the right upper arm segment in Visual 3D:

1. Click on Segments tab

2. From the Segment Name box, enter Right Upper Arm.
3. From the Segment Type box, select Visual 3D.

4. Click Create.
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RELB for the marker.

o

7. Click on Build Model

| Segmerts Landmarks | Muscles | Subject Data / Metrics |

Segments ] Segmert Properties ] |K Constraints  Fight Upper Amm l
Define Proximal Joirt and Radius

In the Select Tracking Targets, click on RSH/C STATIC, RSHO and RELB.

Lateral Joint Medial Radius (Meters)

[ ~||RSHIC_STA v ||None _»] |07 Distancei(L:

Define Distal Joirt and Radius

Lateral Joint Medial FRadius (Meters)

Norne v ||REJC_STAT ~ ||None _v] [013"DISTANCE

Extra Target to Define Orentation (f needed)

Location |F‘|:usteri|:|r j |HELE ﬂ

Select Tracking Tangets (Cid-Left Mouse Click to Multiselect)

| Use Calibration Tangets for Tracking

[CJRIGHT_HIP [CJLSHIC_STATIC  [JRT_ELBOW IRt
[CILEFT_HIP [Jc7_5TRNM Cuwic_sTaTic  [JLk
[CIRIGHT_ILIAC CIRWIC_STATIC [ LEIC_STATIC Ocs
[CILEFT_ILIAC COREIC_STATIC  [JLSJC Le
RSHIC_STATIC [JRsJC [CILT_ELBOW [CJLE
] 111 F
Depth (Meters):
Close Tab | Guess Properties | Apphy Build Madel

In the Define Proximal Joint and Radius section, select RSHJC_STATIC for the Joint.

In the Proximal Radius box, enter 0.17*Distance(LSHO,RSHO).

In the Define Distal Joint and Radius section, select REJC _STATIC for the Joint.

In the Distal Radius box, enter 0.13*DISTANCE(RELB,RWRU)

In the Extra Target to Define Orientation section, select Posterior for the Location. and

To define the Left Upper Arm, go to the Segment tab and select Left Upper Arm from the Segment

Name list.

vk wnNh e

LELB for the marker.

~ o

. Click on Build Model

Forearm

In the Select Tracking Targets, click on LSH/C STATIC, LSHO and LELB.

In the Define Proximal Joint and Radius section, select LSH/C STATIC for the Joint.

In the Proximal Radius box, enter 0.17*Distance(LSHO,RSHO).

In the Define Distal Joint and Radius section, select LEJC _STATIC for the Joint.

In the Distal Radius box, enter 0.13*DISTANCE(LELB,LWRU)

In the Extra Target to Define Orientation section, select Posterior for the Location. and
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The forearm segment is defined by the elbow joint centers (REJC and LEJC), the wrist joint centers
(RWJC and LWJC) and the medial wrist markers (RWRR and LWRR).

Create ELBOW landmarks

To help better track the forearm segment, we can create RT_ELBOW and LT_ELBOW landmarks.
To create the RT_ELBOW landmark:

Click on the Landmarks TAB

Click on Add New Landmark tab

In the Landmark Name box, enter RT_ELBOW

In the Existing Segment box, select Right Upper Arm

From the Offset Using the Following AP/ML/Axial Offsets box, in the AXIAL enter -1.0
Check the Offset by Percent (1.0=100%) (Meters when not checked)

Click Apply.

NouvuswNH

To create the LT _ELBOW landmark:

Click on the Landmarks TAB

Click on Add New Landmark tab

In the Landmark Name box, enter LT ELBOW

In the Existing Segment box, select Left Upper Arm

From the Offset Using the Following AP/ML/Axial Offsets box, in the AXIAL enter -1.0
Check the Offset by Percent (1.0=100%) (Meters when not checked)

Click Apply.

NousewNE

Create Forearm Segment

To create the right forearm segment in Visual 3D:

1. Click on Segments tab

2. From the Segment Name box, enter Right Forearm.
3. From the Segment Type box, select Visual 3D.

4. Click Create.

A dialog will open that will allow us to define the segment. The Z axis, pointing upwards, is the
predominant axis.

1. In the Define Proximal Joint and Radius section, select REJC_STATIC for the Joint.

2. In the Proximal Radius box, enter RAR_DISTAL_RADIUS.

3. In the Define Distal Joint and Radius section, select RWRR for the Lateral. and RWRU for
the Medial.

4. In the Select Tracking Targets, click on RT_ELBOW, RWRR, and RWRU

5. Click on Build Model
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Segmerts  Landmarks | Muscles | Subject Data / Metrics |
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Lateral Joint Medial Radius (Meters)
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Close Tab | Guess Properties | Apply Build Model

You should now see a forearm segment on your standing model. If you do not see the forearm
segment after clicking Build Model, double check the values you entered in the last step.

To create the left forearm segment in Visual 3D:

1. Click on Segments tab

2. From the Segment Name box, enter Left Forearm.
3. From the Segment Type box, select Visual 3D.

4. Click Create.

A dialog will open that will allow us to define the segment.

1. In the Define Proximal Joint and Radius section, select LEJC STATIC for the Joint.

2. In the Proximal Radius box, enter LAR_DISTAL_RADIUS.

3. In the Define Distal Joint and Radius section, select LWRR for the Lateral. and LWRU for the
Medial.

4. In the Select Tracking Targets, click on LT ELBOW, LWRR, and LWRU

5. Click on Build Model

Hand

The hand segment is defined by the wrist joint centers (RWJC_STATIC, LWJC_STATIC), the hand joint
centers (RHDJC_STATIC, LHDJC_STATIC) and the lateral wrists markers (RWRR, LWRR).
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Hand Joint Center Landmark

To create the right Hand joint center landmark RHDJC_STATIC:

Click on the Landmarks TAB

Click on Add New Landmark tab

In the Landmark Name box, enter RHDJC STATIC

In the Starting Point box, enter RFIN

In the Ending Point box, enter RWJC STATIC

In the Lateral object box, enter RWRR

From the Offset Using the Following AP/ML/Axial Offsets box, in the ML enter
Marker Radius+0.3*DISTANCE(RFIN,RWJC STATIC).

8. Click Apply.

NouvuswbH
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To create the left hand joint center landmark LHDJC_STATIC:

Click on the Landmarks TAB

Click on Add New Landmark tab

In the Landmark Name box, enter LHDJC STATIC

In the Starting Point box, enter LFIN

In the Ending Point box, enter LWJC STATIC

In the Lateral object box, enter LWRR

From the Offset Using the Following AP/ML/Axial Offsets box, in the ML enter
Marker Radius+0.3*DISTANCE(LFIN,LWJC_STATIC).

8. Click Apply.

NouswNE
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Creating the Hand Segment

To create the right hand segment in Visual 3D:

LN E

vk wh =

Click on Segments tab

From the Segment Name box, enter Right Hand.
From the Segment Type box, select Visual 3D.
Click Create.

In the Define Proximal Joint and Radius section, select RWJC STATIC for the Joint.

In the Proximal Radius box, enter 0.5*DISTANCE(RWRR,RWRU).

In the Define Distal Joint and Radius section, select RHDJC STATIC for the Joint.

In the Distal Radius box, enter 0.5*DISTANCE(RWRR,RWRU)

In the Extra Target to Define Orientation section, select Lateral for the Location. and

RWRR for the marker.

~ o

. Click on Build Model

| Segmerts Landmarks | Muscles | Subject Data / Metrics |

Segments ] Segment Properties ] |K Constraints ~ Right Hand l
Define Proximal Joirt and Radius

Lateral Joint Medial Radius (Meters)
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] 1 P
Depth (Meters):
Close Tab | Guess Properties | Apphy Build Model

To create the left hand segment in Visual 3D:

1. Click on Segments tab

In the Select Tracking Targets, click on RWJC STATIC, RFIN, RWRR, and RWRU
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2. From the Segment Name box, enter Left Hand.
3. From the Segment Type box, select Visual 3D.
4. Click Create.

A dialog will open that will allow us to define the segment.

1. In the Define Proximal Joint and Radius section, select LWJC STATIC for the Joint.

2. In the Proximal Radius box, enter 0.5*DISTANCE(LWRR,LWRU).

3. In the Define Distal Joint and Radius section, select LHDJC STATIC for the Joint.

4. In the Distal Radius box, enter 0.5*DISTANCE(LWRR,LWRU)

5. In the Extra Target to Define Orientation section, select Lateral for the Location. and LWRR
for the marker.

6. In the Select Tracking Targets, click on LWJC STATIC, LFIN, LWRR, and LWRU

7. Click on Build Model

Scaling the hand graphics

The hand segments are now created. Their corresponding graphics (.v3g files) are however incorrectly
scaled.
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To correct this for the right hand, we need to change the hand .v3g files:

Go to the Segment Properties tab

In the Segment Name, select Right Hand

The Model File field is currently set to rhand.v3g

Click browse, and select righthandwristtobaseoffinger.v3g from the models folder.
Click Apply

e whe

To correct this for the left hand, we need to change the hand .v3g files:

Go to the Segment Properties tab

In the Segment Name, select Left Hand

The Model File field is currently set to Lhand.v3g

Click browse, and select lefthandwristtobaseoffinger.v3g from the models folder.
Click Apply

vk wh e
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Summary

You should now have a complete upper extremity model, with the following segments created:

Pelvis, Thorax/Ab, Head, Right and Left Upper Arms, Right and Left Forearm, Right and Left Hands.

References
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