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IORFoot Tutorial Angles

Introduction

The IOR Foot analysis uses joint angles and planar angles to describe the motion of the foot.
sokokok
The IOR Foot analysis has been described in the paper:

*x% Leardini, A., M.G. Benedetti, L. Berti, D. Bettinelli, R. Nativo, and S. Giannini. “Rear-foot, Mid-foot
and Fore-foot Motion during the Stance Phase of Gait.” Gait & Posture 25 (2007): 453-55 ™

*+x+ Modifications to the IOR Foot Analysis are described in the paper:

*¥* Portinaro, N., A. Leardini, A. Panou, V. Monzani, and P. Caravaggi. “Modifying the Rizzoli foot
model to improve the diagnosis of pes-planus: application to kinematics of feet in teenagers.” Journal
of Foot and Ankle Research (2014) *!

*¥*% This tutorial describes the original analysis with all modifications from the 2014 paper.

*xokkk

The 2007 paper is described
[https://wiki.has-
motion.com/doku.php?id=visual3d:tutorials:modeling:ior_foot_model#introduction|here]].

Downloads

Sample data for this tutorial can be downloaded here.

The PPT images shown in this tutorial can be downloaded here.

Modifications

Three modifications were made between the first'! and second™ papers. These modifications are
outlined below.

Mod 1: Hallux

Previously, varus & dorsiflexion at the first metatarso-phalangeal joint were represented by planar
angles (F2Pt and F2Ps)™.
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The 2014 paper creates a hallux segment and calculates the F2Pt and F2Ps angles as joint angles

between the Hallux & Metatarsus segments'’.

Mod 2: Calcaneus
The original paper ' only contained one target on the posterior calcaneus. The 2014 modifications™
contain two targets on the posterior calcaneus.
The 2007 paper™ described the CA target as the:

e CA - upper central ridge of the calcaneus posterior surface, i.e. Achilles' tendon attachment
The 2014 paper” described the HL target as the:

e HL - most distal point of attachment area of the Achilles tendon on the calcaneus

The CA™ target will be referred to as the FCP (calcaneus proximal - the proximal attachement of the
tendon) for the remainder of this tutorial.

The HL"™ target will be referred to as the FCD (calcaneus distal - FCC™ [pg. 162]) for the remainder of
this tutorial.

The FCP target will be used to indicate the origin of the calcaneus segment, and the orientation of the
FCP/FCD targets will be used to indicate inversion/eversion of the calcaneus (Sha_Cal_Fro Angle).
When placing these targets, make sure there is enough distance between them so that your camera
system can recognize them as two separate targets.

The FCD target should be removed after the static trial.

Mod 3: MLA Angle

Previously, the MLA angle was calculated using the CA target™’,

The 2014 paper projects the FCP target onto the ground during the static trial (FCP_proj), and tracks
this projection using the calcaneus segment (FCP_proj_track)".

Target Placement

The following text contains a detailed explanation of how to palpate the necessary bony landmarks:

Serge van Sint Jan “Color Atlas of Skeletal Landmark Definitions: Guidelines for Reproducible Manual
and Virtual Palpations” 2007 - Churchill Livingstone ™

Foot Targets
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o CA™ (FCP) ™' p. 162 = Proximal posterior Surface of Calcaneus. *
e HL™ (FCD) ®': p. 162 = Distal attachment of the Achilles' tendon. *
o STM (FST) ®': p.164 = Sustentaculum Tali of Calcaneus.

o PT™ (FPT) ®': p.171 = Lateral apex of the peroneal tubercle.

o TN'™ (FNT) ®': p.165 = Medial apex of the tuberosity navicular.

e FMH" (FM1) ®': p.173 = Head of 1st Metatarsus.

e SMH" (FM2) *': p.173 = Head of 2nd Metatarsus.

e VMH"! (FM5) ' : p.173 = Head of 5th Metatarsus.

o VMB™ (FMT) ' : p.172 = Tuberosity of 5th Metatarsal

o PM™ (PD6) ' : p.175 = Proximal Distal Phalanx. **

o FMB™ = Base of First Metatarsal. ***

» SMB'" = Base of Second Metatarsal. ***

* Serge Van Sint Jan describes palpation for the FCC landmark (which should be the FCD), and the FCP
landmark should be placed proximal to this landmark.

** Serge Van Sint Jan describes palpation for the mediolateral borders of this landmark (PM6/PL6), the
target should be placed at the midpoint.

*** There is no reference for this landmark in Serge Van Sint Jan text, please see the IOR Foot paper
for further clarification

Shank Targets
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HF™ (FAX) ®': p.154 = Apex of the styloid process
TTH (TTC) ®': p.144 = Tibial tuberosity
M™ (FAL) ™' p.158 = Apex of the Lateral malleolus

MM™ (TAM) ™' p.148 = Apex of the Medial malleolus

RLM RMM

Segment Definition

Hallux (Hal)
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Segment Definition:

The FMH target is defined as
the origin of Hal segment. The
A/P (X) axis is defined from the
FMH to PM target. The sagittal
axis (Z axis) is along the plane
defined by the FMH, FM, and
VMH targets.

The Hal segment is a
modification” to the original
analysis™

Joint Angles:

o F2Pt"/ Y component of the Met-Hal Angle”

e F2Ps™/ Z component of the Met-Hal Angle

Planar Angles:

* No planar angles

Hallux Landmarks:
1. Create RHal_Vert:

1. Click Landmarks

2. Click Add New Landmark button
3. Create Landmark:Landmark Name: RHal Vert
1. Define Orientation Using:

= Starting Point: RFMH

* Ending Point: RPM

» Lateral Object: RVMH
2. Offset Using the Following ML/AP/AXIAL Offsets:

= ML: 0.0 AP: DISTANCE(RFMH,RPM) Axial: 0.0
3. Do NOT Check: Offset by Percent (1.0 = 100%)

[2]

Hallux
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4. Do NOT Check: Calibration Only Landmark

Hallux Definition
1. Create RHal Segment:

1. In the Segments tab, select RHal in the Segment Name box.
2. Select Kinematic Only
3. Click on the Create Segment button.
4. In the RHal tab, enter these values:
1. Define Proximal Joint and Radius:
» Lateral: None
» Joint: RFMH
» Medial: None
» Radius: 0.1
2. Define Distal Joint and Radius:
» Lateral: None
* Joint: RPM
» Medial: None
» Radius: 0.1
3. Extra Target to Define Orientation:
» Location: Lateral RHal _Vert
4. Select Tracking Targets:
RHal_Vert, RFMH, RPM
5. Click on Build Model.
6. Click on Close Tab before proceeding.

2. Modify the Segment Coordinate System:
1. Define the Segment Orientation as:
o A/P Axis: -Z

o Distal to Proximal: -X

The image to the right (and all other images in this tutorial) show a mediolateral view of the segment
coordinate system after it has been modified.

Metatarsus (Met)

Segment Definition:
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The FM2 landmark is projected onto the
plane defined by the FM1, FM5, and SMB ' Workspace | & Signals and Events 7 Models l nill Reports | &) Cal
landmarks. The line from the SMB to FM2 . .

projection are used to define the X axis |_—-oments | Landmarks _Muscles | Subject Data / Merics | |
(A/P) axis (_)f the M_et _Segment' The Landmarks ] Functional ] Digitizing RMET_DIST l

sagittal axis (Z axis) is along the plane
defined by the FM1, FM5, and SMB

Landmark Name: |HMET_DIST

targets. Define Orientation Using:

The FMB target is not used to define the Starting Point  [RFMH _v| (Reference)

segment, but it will be used to track the ¢ Targets and/or Landmark: Landmark Is:

segment (in addition to the other Ending Point  |RVMH | (Onaline)

targets). “Lateral object [RSMB | (Onaplane)

Joint Angles: *Project From |HS|"-"IH ﬂ {Projection onto
* = Optional a line or plane)

(" Bxisting Segment | J

Landmark Offset from Start Poirt (Reference) or Segment Origin
(Offset to Edsting Calibration
i~ g
Target or Landmark | J

{* (Offset Using the Following MLAAP/AXIAL Offsets

ML |

|

AxiAL |

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

[v Calibration Onby Landmank (Mot generated for assigned motion file(s))

lUndo Changes Apphy Build Model Close Tab

Mid-Met Angle
Cal_Met Angle
F2Pt™/ Y component of the Met-Hal Angle™
F2Ps"/ Z component of the Met-Hal Angle®

Planar Angles:

e S2F is projected onto the plane of the Met segment
e S2FV is projected onto the plane of the Met segment

Metatarsus Landmarks:

1. Create RMET_DIST:

1. Click Landmarks
2. Click Add New Landmark button
3. Create Landmark:Landmark Name: RMET_DIST
1. Define Orientation Using:
= Starting Point: RFMH
* Ending Point: RVMH
» Lateral Object: RSMB
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* Project From: RSMH
2. Do NOT Check: Offset by Percent (1.0 = 100%)
3. Check: Calibration Only Landmark

Metatarsus Definition

1. Create RMet Segment: " Workspace | 4 Signals and Events 1 Models l nill Reports | &) Cal

Segmerts  Landmarks | Muscles | Subject Data / Metrics |

Segments ] Segment Properties ] |K Constraints  RMet l

Define Proximal Joint and Radius

Lateral Joint Center Medial
|Nu:une j |FI,SI'U'IE ﬂ |Nu:une j
Radius (Meters) |[:-.1
Define Distal Joirt and Radius
Lateral Joint Center Medial
[None | |RMET_DIST  ~| [None |

Radius (Meters) |[:'-1

Extra Target to Define Orentation (if needed)
Kl —

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

Location |I"-'1&|:Iial

[ RF2P_Offset ] RFME_proj OLca 1 LM
[JLse O [ RSMH_proj [ LFME [CILPm

[ LsE_x [[] RSME_proj [ LFMH [CLPT
[JLee Y [ RVMH_proj [ LHF [ LsmE
[C] RFMH_praj ] RYME_praj [CJLLm [ LsMH

£ >

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

1. In the Segments tab, select RMet in the Segment Name box.

2. Select Kinematic Only
3. Click on the Create Segment button.
4. In the RMet tab, enter these values:
1. Define Proximal Joint and Radius:
» Lateral: None
* Joint: RMSB
= Medial: None
» Radius: 0.1
2. Define Distal Joint and Radius:
» Lateral: None
» Joint: RMET DIST
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= Medial: None
» Radius: 0.1

3. Extra Target to Define Orientation:

» Location: Medial RFMH
4. Select Tracking Targets:
RFMB, RFMH, RSMB, RSMH, RVMH
5. Click on Build Model.
6. Click on Close Tab before proceeding.

2. Modify the Segment Coordinate System:

1. Define the Segment Orientation as:
o A/P Axis: +Y
o Distal to Proximal: -X

The image below (and all other images in this tutorial) show a mediolateral view of the segment
coordinate system after it has been modified.

Mid-foot (Mid)
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Mid-foot

Segment Definition:

The midpoint between the TN and VMB targets is used to define the origin of the Mid segment. The
A/P (X) axis is defined along the line from this midpoint to the SMB target. The sagittal (Z) axis is
along the plane defined by the ID, TN and SMB targets.

Joint Angles:

e Cal-Mid Angle
e Mid-Met Angle

Planar Angles:

¢ Not used for planar angles.

Mid-foot Landmarks:

1. Create RID:

1. Click Landmarks
2. Click Add New Landmark button
3. Create Landmark:Landmark Name: RID
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1. Define Orientation Using:
» Starting Point: RTN
* Ending Point: RVMB

2. Offset Using the Following ML/AP/AXIAL Offsets:

= Axial: 0.5
3. Check: Offset by Percent (1.0 = 100%)
4. Check: Calibration Only Landmark

. Wnrkspace] 4" Signals and Events 5 Models l|]|]|] Hepurts] i Call

Seaments | Llandmarks Muscles | Subject Data / Metrics |

Lan-:lmarks] Fun-:tiu:unal] Digitizing RID l

Landmark Mame: |HID

Define Orentation Using:

Starting Point |HTN j (Reference)

{+ Targets and/or Landmark: Landmark Is:
Ending Point  [RVME | (Onaline)
*Lateral object | j [On a plane)
“Project From | j (Projection onto
* = Optional a line or plane)

(" Edsting Segment | J

Landmark Cffset from Start Poirt (Reference) or Segment Crigin

(Cffset to Existing Calibration
~
Target or Landmark | J

' Offset Using the Following ML/AP/AXIAL Offsets
ML |

AP |

AXIAL [05

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

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

Undo Changes | Apphy Build Model Close Tab

Mid-Foot Definition

1. Create RMid Segment:

1. In the Segments tab, select RMid in the Segment Name box.

2. Select Kinematic Only

3. Click on the Create Segment button.

4. In the RMet tab, enter these values:

1. Define Proximal Joint and Radius:

» Lateral: None
* Joint: RID
= Medial: None
= Radius: 0.1
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2. Define Distal Joint and Radius:
» Lateral: None
= Joint: RMSB
= Medial: None
» Radius: 0.1
3. Extra Target to Define Orientation:
» Location: Medial RTN
4. Select Tracking Targets:
RSMB, RTN, RVMB
5. Click on Build Model.
6. Click on Close Tab before proceeding.

" workspace | &' Signals and Events 7 Modsls l noll Reports | @] Call

Segmerts  Landmarks | Muscles | Subject Data # Metrics |

Segments ] Segment Properties ] |K Constraints RMid l
Define Proximal Joint and Radius
Lateral Joint Certer Medial

|Nu:une j |HID ﬂ |N|:une ﬂ

Radius (Meters) |[:-.1

Define Distal Joint and Radius
Lateral Joint Certer Medial

|N|:|ne ﬂ |H,SI'H'IB j |N|:une j

Radius (Meters) |[:'-1

BExtra Tanget to Define Orentation (f needed)
Location Medial | |RTN |

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

[CIRF2P_Offest [ RFME_proj OLca I Lmm
[JLae o [ RSMH_proj ] LFmE [ LPm

[ LaB_x [[] RSME_proj [ LFMH CJLpT
[CJLae Y [C] RVMH_proj [CJLHF [JLsmE

[C] RFMH_praj [C] RVME_proj LM [CJLSMH

£ >

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

2. Modify the Segment Coordinate System:

1. Define the Segment Orientation as:
o A/P Axis: +Y
o Distal to Proximal: -X
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Calcaneus (Cal)
Segment Definition:

The origin is at the FCP target. The
A/P (X) axis is along the line from the
FCP to midpoint of the ST and PT
targets (IC landmark). The sagittal (Z)
axis is along the plane defined by the
FCP, ST and TN targets.

Joint Angles:

Calcaneus

e Sha-Cal Angle
e Cal-Mid Angle Z rotation & Y Rotation*
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e Cal-Met Angle

* The 2014 paper”” modified the definition of inversion/eversion for the calcaneus segment relative to
the shank segment. This is now calculated as the Sha_Cal_Fro angle which is a four point planar
angle.

Planar Angles:

* Not used for planar angles.

Calcaneus Landmarks:

1. Create RIC:

1. Click Landmarks
2. Click Add New Landmark button
3. Create Landmark:
1. Landmark Name: RIC
2. Define Orientation Using:
» Starting Point: RST
* Ending Point: RPT
3. Offset Using the Following ML/AP/AXIAL Offsets:
= Axial: 0.5
4. Check: Offset by Percent (1.0 = 100%)
5. Check: Calibration Only Landmark
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f 'W'l:urkspace] pi4° Signals and Events 5 Models l|]|]|] Fiepl:lrtsl i Call

Segments | Landmarsz Muscles | Subject Data / Metrics |

Landmarks] Funn:tin:nnal] Digtizing RIC l

Landmark Mame: |HIC
Define Orentation Using:

Starting Point |HST j (Reference)

{* Targets and/or Landmark: Landmark Is:
Ending Point  [RPT | (Onaling)
*Lateral object | 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 Crigin
(Cffset to Existing Calibration
~
Target or Landmark | J

(' (Offset Using the Following ML/AP/AXIAL Cffsets
ML |

AP |

AXIAL [05

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

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

Undo Changes | Apphy Build Maodel Close Tab

Calcaneus Definition

1. Create RMid Segment:

1. In the Segments tab, select RCal in the Segment Name box.
2. Select Kinematic Only
3. Click on the Create Segment button.
4. In the RCal tab, enter these values:
1. Define Proximal Joint and Radius:
= Lateral: None
= Joint: RFCP
= Medial: None
» Radius: 0.1
2. Define Distal Joint and Radius:
= Lateral: None
= Joint: RIC
= Medial: None
» Radius: 0.1
3. Extra Target to Define Orientation:
» Location: Medial RST
4. Select Tracking Targets:
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RFCP, RPT, RST
5. Click on Build Model.
6. Click on Close Tab before proceeding.

I Segmerts Landmarks | Muscles | Subject Data / Metrics |

Segments I Segmert Properties I IK Constraints  RCal I
— Define Proximal Joirt and Radius

Lateral Joirt Certer Medial
INune ;I IF{FEF' ;I INune ﬂ

Radius (Meters) |n.1

— Define Distal Joirt and Radius

Lateral Joirt Certer Medial
INune ;I IHIE ;I INune ;I

Radius (Meters) |0

— Bxdra Tanget to Define Orertation (f needed)

Location |Medial x| |RsT -l

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

[ RHal_ver [ RFME_proj [l RFCP_proj track |

[JLAB_O ] RSMH_proj []RSK_PROX track [

[JLAB_X ] RSME_proj [JRSK DIST frack [

[CJLse v [ RVMH_proj [l RFCD track [

[C] RFMH_proj ] RVME_prgj [CJRFCD_TEST [

4 i b
Depth (Meters): I

Close Tab | Guess Properties | Build Model

2. Modify the Segment Coordinate System:

1. Define the Segment Orientation as:
o A/P Axis: +Y
o Distal to Proximal: -X

[l »
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Virtual Foot (Foo)

Segment Definition:

The origin is at the FCP target. The
A/P (X) axis is along the line from the
FCP to RFT_DIST landmark. The
sagittal (Z) axis is along the plane
defined by the FCP, FMH and VMH
targets.

This foot segment should be set to
“kinematic only” since the origin is not
at the point of rotation (the mid point
of the RIMM & RLM targets. The
IORFoot analysis does not calculate
kinetics, so no kinetic foot segment is
described in this model. To create gait
events, you will need a kinetic foot
segment. An example of a kinetic foot
segment is created in the sample
download files for this tutorial.

Foot
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Foot Landmarks:

1. Create RFT_DIST:

1. Click Landmarks
2. Click Add New Landmark button
3. Create Landmark:
1. Landmark Name: RFT_DIST
2. Define Orientation Using:
» Starting Point: RCA
= Ending Point: RFMH
» Lateral Object: RVMH
* Project From: RSMH
3. Do Not Check: Offset by Percent (1.0 = 100%)
4. Check: Calibration Only Landmark

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

Lanu:lmarks] Funu:tiu:unal] Digitizing RFT_DIST l

Landmark Mame: |HFI'_DIST

Define Orientation Using:

Starting Point |HFCF‘ j (Reference)

{* Targets and/or Landmark: el
Ending Poirt  [RFMH | (Onaline)
“Lateral object |RVMH | (Onaplane)
*Project From |HSI"-'1H ﬂ (Projection onto
* = Optional a line or plane)

(" Existing Segment | J

Landmark Cffset from Start Point (Reference) or Segment Crigin
Offset to Edsting Calibration
~
Target or Landmark | J

{* (Offset Using the Following ML/AP/AXIAL Offsets
me |

A

AXIAL |

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

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

Undo Changes Apphy Build Model Close Tab

Foot Definition

1. Create Right Virtual Foot Segment:

1. In the Segments tab, select Right Virtual Foot in the Segment Name box.
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2. Select Kinematic Only
3. Click on the Create Segment button.
4. In the Right Virtual Foot tab, enter these values:
1. Define Proximal Joint and Radius:
» Lateral: None
» Joint: RFCP
= Medial: None
» Radius: 0.5*DISTANCE(RST,RPT)
2. Define Distal Joint and Radius:
» Lateral: None
» Joint: RFT_DIST
= Medial: None
* Radius: 0.5*DISTANCE(RFMH,RVMH)
3. Extra Target to Define Orientation:
» Location: Medial RFMH
4. Select Tracking Targets:
RFCP, RFMH, RVMH
5. Click on Build Model.
6. Click on Close Tab before proceeding.

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

Segments ] Segment Properties ] IK Constraints ~ Right Virtual Foot l
Define Proximal Joirt and Radius
Lateral Joirt Certer Medial

|Nl:nne ﬂ |HFCF‘ ﬂ |N-:une j

Radius (Meters) [05°DISTANCE(RST.RPT)

Define Distal Joirt and Radius
Lateral Joirt Certer Medial

[None ~| |RFT_DIST | [None -l

Radius (Meters) |05 DISTANCE(RFMH,RVIH)

Extra Tanget to Define Orertation (f needed)
Location Medial _~| |RFMH -l

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

[] RHal_Vert [ LHF [JLsME ] LvmE
[ LFcD L [ LsMH ] LvmH
[CLFCP MM [LsT [ RFCD
CILFME CLPM LN [¥] RFCP
[ LFMH LeT LT [CJRFME

F T 3
Depth (Meters):

Build Model

Close Tab | Guess Properties |

2. Modify the Segment Coordinate System:
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1. Define the Segment Orientation as:
o A/P Axis: +Y
o Distal to Proximal: -X

Shank (Sha)

Shank Landmarks:
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1. Create RIM: = ‘workspace | & Signals andEvents © Models l 1l Repots | &1 Cal

Landmarks Musdes | Subject Data / Metrics

Landmarks | Functional | Digtizng RIM |

Landmark Name: |HIM
Define Orentation Using:
Starting Point |HLM ﬂ (Reference)

* Targets and/or Landmark: Landmark ls:
Ending Point  [RMM _*| Onaline)
*Lateral object | _»| (On aplane)
*Project From | _*| (Projection onto
* = Optional a line or plane)

" Existing Segment | ;l

Landmark Offset from Start Point (Reference) or Segment Origin

¢ Offset to Bxisting Calibration [ ]
Target or Landmark

(% Offset Using the Following ML/AP/AXIAL Offsets
ML |
A
AMIAL Iﬂ-.5
v Cffset by Pencent (1.0 = 100%) (Meters when not checked)

¥ Calibration Only Landmar (Mot generated for assigned motion file(s))

lUndo Changes | Ppply Build Model Close Tab

1. Click Landmarks
2. Click Add New Landmark button
3. Create Landmark:
1. Landmark Name: RIM
2. Define Orientation Using:
= Starting Point: RLM
* Ending Point: RMM
3. Check: Offset by Percent (1.0 = 100%)
4. Check: Calibration Only Landmark
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2. Create RSK_PROX: -
- = ‘workspace | & Signals andEvents © Modsls l 1l Reports | &1 Call

Segments”Landmaﬁgs Muscles | Subject Data / Metrics |

Landmarks | Functional I Digtizing RSK_PROX l

Landmark Name: |H5+<:_Pﬁ0x
~ Define Orentation Using:
Starting Point |H|Tnl'l ﬂ (Reference)

f* Targets and/or Landmark: Landmask Is:
Ending Poirnt  [RLM _*| Onaline)
*Lateral object [RHF _»| (On aplane)
*Project From [RTT | (Projection orto
* = Optional a line or plane)

(" Existing Segment | -]

Landmark Offset from Start Point (Reference) or Segment Origin

¢~ Offset to Bxisting Calibration [ -]
Target or Landmark

% Offset Using the Following ML/AP/AXIAL Offsets
ML |
A
AXIAL |
[ Offset by Percent (1.0 = 100%) (Meters when not checked)

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

lUndo Changes | PApply Build Model Close Tab

1. Click Landmarks
2. Click Add New Landmark button
3. Create Landmark:

1. Landmark Name: RSK_PROX

2. Define Orientation Using:
Starting Point: RIM
Ending Point: RLM
Lateral Object: RHF

* Project From: RTT
3. Do Not Check: Offset by Percent (1.0 = 100%)
4. Check: Calibration Only Landmark

Shank Definition
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1. Create Right Virtual Foot ® ‘workspace | 4" Signals andEvents ' Models ] Noll Reports | &1 Cal
Segment:

| Segments Landmarks | Muscles | Subject Data / Metrics |

Segments | Segment Propesties | IK Constraints  Right Shank |
Define Prondmal Joint and Radius
Lateral Joirt Certer Medial

[None +| |RSK_PROX | [None -

Radius (Meters) |DISTANCE[HS K_PROX.RHF)

Diefine Distal Joint and Radus
Lateral Joirt Certer Medial

[None v| [RIM v | [None -

Radus (Meters) |05 DISTANCE(RLM,RMM)

Bdra Target to Define Onentation (if needed)
Location [Lateral | |RLM -

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

[JRF2P_Offset  [] RFMB_proj Owca M
Owae_o [ORSMH proj [JLFMB CILPM
e _x ] RSME_proj ] LFMH CLPT
CluwaB ¥ CIRVMH proi I LHF ClLsme
CJRFMH proj [JRVMB pmj  [JLLM CJLsMH

L >

Dapth (Maters):
Chose Tab | Guess Fropasiies | Aok Build Model

1. In the Segments tab, select Right Shank in the Segment Name box.
2. Select Kinematic Only
3. Click on the Create Segment button.
4. In the Right Shank tab, enter these values:
1. Define Proximal Joint and Radius:
» Lateral: None
» Joint: RSK_PROX
» Medial: None
» Radius: DISTANCE(RSK_PROX,RHF)
2. Define Distal Joint and Radius:
= Lateral: None
= Joint: RIM
» Medial: None
» Radius: 0.5*DISTANCE(RLM,RMM)
3. Extra Target to Define Orientation:
» Location: Lateral RLM
4. Select Tracking Targets:
RHF, RLM, RMM, RTT
5. Click on Build Model.
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6. Click on Close Tab before proceeding.

2. Modify the Segment Coordinate System:

1. Define the Segment Orientation as:
o A/P Axis: +X
o Distal to Proximal: +Y

Sagittal Planar Angles

The F2G, S2G, and V2G angles are planar angles relative to the ground.
The MLA angle is the angle between the Medial Longitudinal Arch/Navicular drop.

F2G, S2G, and V2G Landmarks:

The F2G, S2G and V2G angles are calculated in the plane orthogonal to the ground. These landmarks
will need to be projected onto the ground. To project landmarks onto the ground, the Lab_O, Lab_X
and Lab_Y landmarks will need to be created to identify the plane of the ground.
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FST FMB
® SMB

9 FMT FM1
F2G .
' |
FCP 3] [ . .
o 52G I L FMS P i

evze .

FCP,,; @

66666 Ground

1. Create Lab_O:

1. Click Landmarks

FMTPTOJ FMBproj FMSpruj FM1
SMBpruj FM2

proj

proj

2. Click Add New Landmark button

3. Create Landmark:

1. Landmark Name: Lab O

2. Offset Using the Following ML/AP/AXIAL Offsets:
= ML: 0.0 AP: 0.0 Axial: 0.0

3. Do Not Check: Offset by Percent (1.0 = 100%)

4. Do Not Check: Calibration Only Landmark
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S 'W'l:urkspace] pi4° Signals and Events 5 Models ] mall Fiepl:lrtsl &1 Call

Segments | Landmarz  Muscles | Subject Data / Metrics |

Landmarl-:s] Funu:tinnal] Digtizing LAB_O l

Landmark Mame: |L.'1'-.E!_CI

Define Orentation Using:

Starting Point | j (Reference)

{(— Targets and/or Landmark: Landmark Is-
Ending Poirt | J {On a line)
*Lateral object | J {On a plane)
“Project From | J {Projection onto
* = Optional a line or plane)

{+ Edsting Segment ||-":"-B j

Landmark Offset from Start Point (Reference) or Segment Crigin

(Cffset to Existing Calibration
~
Target or Landmark | J

* (ffset Using the Following ML/AP/AXIAL Offsets

X ||:-.[:-
¥ |u-.n
Z ||:-.[:-

-

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

lUndo Changes Apphy Build Madel Close Tab

2. Create Lab X:

1. Click Landmarks
2. Click Add New Landmark button
3. Create Landmark:
1. Landmark Name: Lab_X
2. Offset Using the Following ML/AP/AXIAL Offsets:
= ML: 0.05 AP: 0.0 Axial: 0.0
3. Do Not Check: Offset by Percent (1.0 = 100%)
4. Do Not Check: Calibration Only Landmark
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- 'W'l:urkspace] pi4° Signals and Events 5 Models l|]|]|] Fiepl:lrtsl i1 Cal

Segments | Landmarsz Muscles | Subject Data / Metrics |

Landmarks] Funn:tinnal] Digtizing LAB_X

|

Landmark Mame: |L-'1'-.E_X

Define Orentation Using:

Starting Point | j (Reference)

("~ Targets and/or Landmark: Landmark Is:
Ending Poirt | J {On aline)
*Lateral object | J (On a plane)
“Project From | J (Projection onto
* = Optional a line or plane)

{+ Exsting Segment ||-":"-E

-}

Landmark Cffset from Start Point (Reference) or Segment Crigin

¢~ Cifset to Bxdsting Calibration |
Target or Landmark

B2

(' (Offset Using the Following ML/AP/AXIAL Cffsets

X |[:-.[:-5
¥ |[:-.D
z |[:-.[:-
-

IUndo Changes | Apply

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

Build Maodel Close Tab

3. Create Lab Y:

1. Click Landmarks

2. Click Add New Landmark button

3. Create Landmark:

1. Landmark Name: Lab Y

2. Offset Using the Following ML/AP/AXIAL Offsets:

= ML: 0.0 AP: 0.05

3. Do Not Check: Offset by Percent (1.0 = 100%)

Axial: 0.0

4. Do Not Check: Calibration Only Landmark
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- 'W'l:urkspace] pi4° Signals and Events 5 Models l|]|]|] Fiepl:lrtsl i1 Call

Segments | Landmarsz Muscles | Subject Data / Metrics |

Landmarks] Functional ] Digtizing LAB_Y l

Landmark Mame: |L-'1'-.E_“'|'r

Define Orentation Using:

Starting Point | j (Reference)

("~ Targets and/or Landmark: Landmark Is:
Ending Poirt | J {On aline)
*Lateral object | J (On a plane)
“Project From | J (Projection onto
* = Optional a line or plane)

{+ Edsting Segment ||-":"-E j

Landmark Cffset from Start Point (Reference) or Segment Crigin
(Cffset to Existing Calibration
~
Target or Landmark | J

(' (Offset Using the Following ML/AP/AXIAL Cffsets

X |[:-.[:-
¥ |n.55
z |[:-.[:-
-

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

Undo Changes | Apphy Build Maodel Close Tab

4. Create RFMH_proj:

1. Click Landmarks
2. Click Add New Landmark button
3. Create Landmark:
1. Landmark Name: RFMH _proj
2. Define Orientation Using:
= Starting Point: LAB_ O
* Ending Point: LAB X
» Lateral Object: LAB Y
* Project From: RFMH
3. Do Not Check: Offset by Percent (1.0 = 100%)
4. Do Not Check: Calibration Only Landmark

https://has-motion.com/wiki/ Printed on 2026/09/15 02:08



2026/09/15 02:08 29/52

IORFoot 2014 Modifications

S 'W'l:urkspace] pi4° Signals and Events 5 Models ] mall Fiepl:lrtsl &1 Call

Segments | Landmarz  Muscles | Subject Data / Metrics |

Landmarl-:s] Funu:tinnal] Digtizing RFMH_proj l

Landmark Mame: |HF|"-"IHJ:|n:|j
Define Orentation Using:

Starting Point |L,'1'-,E_O j (Reference)

{* Targets and/or Landmark: Landmark Is-
Ending Point ||_,'!.,B_}{ ﬂ {On a line)
*Lateral object |L-'1'-.E_“'|'r j {On a plane)
“Project From |HFMH ﬂ {Projection onto
* = Optional a line or plane)

(" BEdsting Segment | J

Landmark Offset from Start Point (Reference) or Segment Crigin
(Cffset to Existing Calibration
~
Target or Landmark | J

* (ffset Using the Following ML/AP/AXIAL Offsets

me |

A

AXIAL |

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

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

lUndo Changes Apphy Build Madel Close Tab

Create landmarks 7-17 by following the same format as the RFMH_proj landmark for:

e 5. RFMB 6. RSMH 7. RSMB 8. RVMH 9. RVMB 10. LFMH 11. LFMB 12. LSMH 13. LSMB 14. LVMH

15. LVMB

F2G Angle

F2G Angle - 3D angle of the first metatarsus relative to the ground
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FCP,.; @ Ground
F2GAngle MB FMH

proj proj

1. Create RF2G planar angle:

1. Define Resulting Signal Name: RF2G
2. Calculate a 4 point angle between the following targets:
1. TARGET::ORIGINAL::RFMB
2. TARGET::ORIGINAL::RFMH
3. TARGET::ORIGINAL::RFMH_proj
4. TARGET::ORIGINAL::RFMB_proj
= Angle Direction: Right Hand Rule
= 3D Space: Always 0 to 180 degrees
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Compute the angle between two vectors, represented by 3 or 4 points >

Fezulting Signal
M arne |HF2'3

Folder [PROCESSED

Specify 3 or 4 paints
1 1 |T:’-‘-.FIGET::F'FEDEESSED::F|FMB j (~ 3 Paint
f* 4 Paoint

2 |T:’-‘-.F|GET::F'HDEESSED::HFMH j Angle Direction
* FRight Hand Rule

" Left Hand Rule

[

3 |LANDMARK:ORIGINAL:RFMH_pre v |

Ilze Range

4 4 [LANDMARK:ORIGINAL:RFME prc w| | | © 0to 360 degrees
(" -180 to 180 degrees

Projected onto Plane

0=y If the angle iz projected onto one of the principle planesz, the direction of the
'l narmal ta the twa wvectars iz the third prinicple axes. The Right Hand Rule and the
7 R ange are with respect to thiz normal.

30 Space
f« 3D Always 0to 130 degrees [Unzpecified Direction]

" 3D Specify a Vector Mormal to the Two Vectors

Example
With rezpect ta the figure. Azzume the bwo vectars lie ik the =Y plane; Rotation iz about the Z-anis.

30 Angle = 95 degrees
Projected onto =7 Use BHA: Use 0- to 360;  Angle=265 degrees
Frojected onto =7 Uze RHR: Usze -180to 180 Angle=-95 degrees

Cancel

\\
2. Create LF2G planar angle:

1. When defining the left signal, use the same definitions as for the right angle.

S2G Angle

S2G Angle - 3D angle of the second metatarsus relative to the ground
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FCP @ /
.f. SMB 8526
FCP,.; @ proi_ @
S2G Angle

\\

1. Create RS2G planar angle:

1. Define Resulting Signal Name: RS2G

2. Calculate a 4 point angle between the following targets:

1. TARGET::ORIGINAL::RSMB

2. TARGET::ORIGINAL::RSMH

3. TARGET::ORIGINAL::RSMH_proj

4. TARGET::ORIGINAL::RSMB_proj
» Angle Direction: Right Hand Rule
= 3D Space: Always 0 to 180 degrees

Ground
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Compute the angle between two vectors, represented by 3 or 4 points >

Fezulting Signal
M arne |H 520

Folder [PROCESSED

Specify 3 or 4 paints
l 1 |T.&FIGET::DFHGIN£-‘-.L::F|SMB j " 3 Paint
f* 4 Paoint

2 |Tﬁ.HGET::DHIGINﬂL::HSMH j Arnle Dirertinn
f* Right Hand Rule

" Left Hand Rule

[

3 [LANDMARK:ORIGINAL:RSMH_pn = |

Ilze Ranoe

4 4 [LANDMARK:ORIGINAL:RSME_prc w| | | © 0to 360 degrees
(" -180 to 180 degrees

Projected onto Plane

0=y If the angle iz projected onto one of the principle planesz, the direction of the
'l narmal ta the twa wvectars iz the third prinicple axes. The Right Hand Rule and the
7 R ange are with respect to thiz normal.

30 Space
f« 3D Always 0to 130 degrees [Unzpecified Direction]

" 3D Specify a Vector Mormal to the Two Vectors

Example
With rezpect ta the figure. Azzume the bwo vectars lie ik the =Y plane; Rotation iz about the Z-anis.

30 Angle = 95 degrees
Projected onto =7 Use BHA: Use 0- to 360;  Angle=265 degrees
Frojected onto =7 Uze RHR: Usze -180to 180 Angle=-95 degrees

Cancel

2. Create LS2G planar angle:

1. When defining the left signal, use the same definitions as for the right angle.

V2G Angle

V2G Angle - 3D angle of the fifth metatarsus relative to the ground
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>l SMBFMBQ

- SMEG &,

!. .h.-'.ﬁ‘ :.H'h.

/ VMB T =9 FMH
‘ o SMH
FCP ® /,
.f. BUEG C VMH
FCP,. @ VMB i@ Py Ground

V2G Angle VMH_,;

1. Create RV2G planar angle:

1. Define Resulting Signal Name: RV2G

2. Calculate a 4 point angle between the following targets:

1. TARGET::ORIGINAL::RVMB

2. TARGET::ORIGINAL::RVMH

3. TARGET::ORIGINAL::RVMH_proj

4. TARGET::ORIGINAL::RVMB_proj
» Angle Direction: Right Hand Rule
= 3D Space: Always 0 to 180 degrees
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Compute the angle between two vectors, represented by 3 or 4 points >

Fezulting Signal
M arne |H"*"'2'3

Folder [PROCESSED

Specify 3 or 4 paints
l 1 |T.-5.HGET::DFEIGIN:‘-‘-.L::FWMB j " 3 Paint
f* 4 Paint

2 |Tﬁ.HGET::DHIGINﬂL::HUMH j Angle Direction
f* Right Hand Rule

" Left Hand Rule

[

3 [LANDMARK:ORIGINAL:RYMH_pn = |

Ilze Range

4 4 |LANDMARK:ORIGINAL:RWME_pre v ||| | © 0to 360 degrees
(" -180 to 180 degrees

Projected onto Plane

0=y If the angle iz projected onto one of the principle planesz, the direction of the
'l narmal ta the twa wvectars iz the third prinicple axes. The Right Hand Rule and the
7 R ange are with respect to thiz normal.

30 Space
f« 3D Always 0to 130 degrees [Unzpecified Direction]

" 3D Specify a Vector Mormal to the Two Vectors

Example
With rezpect ta the figure. Azzume the bwo vectars lie ik the =Y plane; Rotation iz about the Z-anis.

30 Angle = 95 degrees
Projected onto =7 Use BHA: Use 0- to 360;  Angle=265 degrees
Frojected onto =7 Uze RHR: Usze -180to 180 Angle=-95 degrees

Cancel

2. Create LV2G planar angle:

1. When defining the left signal, use the same definitions as for the right angle.

MLA Angle

MLA Angle - MLA Angle - Medial Longitudinal Arch/Navicular drop
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FCP @

FCP ., Ground

MLA Angle

MLA Angle Landmarks:

The MLA angle is calculated using the proximal heel target projected onto the ground, tracked using
the calcaneus segment.

To accomplish this, two landmarks must be created:

1. The projection of the proximal heel target onto the ground

2. Track the proximal heel target projection using the calcaneus segment

To create these landmarks, the LAB_O, LAB_X and LAB_Y landmarks must be created and the
calcaneus segment must be defined.

NOTE: The image for the MLA Angle shows the PROCESSED target folder being used for the signal
definition. If you have used the ORIGINAL target data for the other planar angles, you should continue
to use the ORIGINAL folder.

1. Create RFCP_proj:

1. Click Landmarks
2. Click Add New Landmark button
3. Create Landmark:
1. Landmark Name: RFCP_proj
2. Define Orientation Using:
» Starting Point: LAB_ O
» Ending Point: LAB_X
» Lateral Object: LAB_ Y
* Project From: RFCP
3. Do Not Check: Offset by Percent (1.0 = 100%)
4. Check: Calibration Only Landmark
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Segments || Landmarks Muscles | Subject Data / Metrics |

Lanu:lmarks] Funu:tiu:unal] Digitizing RFCF_proj l

Landmark Name: |HFCF‘J:|n:|j

Define Orientation Using:

Starting Point |L.'!-.E!_C| j (Reference)

{* Targets and/or Landmark: etk T
Ending Point || AB_X | (Onaline)
“Lateral object |LAB_Y j (Cn a plane)
*Project From |HFCF‘ ﬂ (Projection onto
* = Optional a line or plane)

(" Existing Segment | J

Landmark Cffset from Start Point (Reference) or Segment Crigin

Cffset to Edsting Calibration
~
Target or Landmark | J

{* (ffset Using the Following ML/AP/AXIAL Offsets

me |

A

AXIAL |

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

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

Undo Changes Build Model Close Tab

2. Create LFCP_proj:

1. When defining the left signal, use the same definitions as for the right landmark.

3. Create RFCP_proj_track:

1. Click Landmarks
2. Click Add New Landmark button
3. Create Landmark:
1. Landmark Name: RFCP_proj _track
2. Define Orientation Using:
= Starting Point: RFCP_proj
» Click Existing Segment: RCal

3. Do Not Check: Offset by Percent (1.0 = 100%)

4. Do Not Check: Calibration Only Landmark

]

4. Create LFCP_proj_track

1. When defining the left signal, use the same definitions as for the right landmark.
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MLA Definition:

1. Create RMLA planar angle:

1. Define Resulting Signal Name: RMLA
2. Calculate a 3 point angle between the following targets:
1. LANDMARK::ORIGINAL::RFCP_track
2. TARGET::ORIGINAL::RST
3. 3 - TARGET::ORIGINAL::RFMH
Angle Direction: Right Hand Rule
Use Range: -180 to 180 degrees
Projected onto Plane: XY
Note: The reference segment will need to be changed to RMF within the text option.
Command text should have the internal name (e.g. RMF) and not the display name “Right
Virtual Foot”. Segment Default Names

[¢]

[¢]

o

[¢]

[¢]

Compute the angle between two vectors, represented by 3 or 4 point: ﬁ

Rezulting Signal
Name |RMLA

Folder |PROCESSED

Specify 3 ar 4 paintz
1 |L.&NDM.-’-‘-.FEK::DHIGIN.&L::HFEF‘_prDﬂ i* 3 Paint
i 4 Paint

2 |T.&HGET::F‘HDEESSED::HST ﬂ Angle Direction
* Right Hand Rule

3 [TARGET-PROCESSED:RFMH ||| O LeftHandFiue

IJze Range
f* [to 360 deqgrees
i 180 to 180 degrees

Frojected onto Plane

fo WY If the angle iz projected onto one of the principle planes, the direction of the
™ w7 normal to the bwo vectars ig the third prinicple asez. The Right Hand Rule and the
~ 7 Flange are with rezpect to this nomal.

30 Space
3D Alwayz 0ta 180 degrees [Unspecified Direction]

 ah Specify aVector Mormal to the Two Vectors

2. Create LMLA planar angle:

1. When defining the left signal, use the same definitions as for the right angle.

* Note: The reference segment will need to be changed to Left Virtual Foot within the
text option.
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Transverse Planar Angles
S2F Angle

S2F Angle - Angle between the first and second metatarsus projected on to the transverse plane of
the Met segment

2
|
SMH '

] VMH
S2F Angle

L -
SMB®Y

A

S2F Definition: 1. Create RS2F planar angle:

1. Define Resulting Signal Name: RS2F
2. Calculate a 4 point angle between the following targets:
1. TARGET::ORIGINAL::RSMH
2. TARGET::ORIGINAL::RSMB
3. TARGET::ORIGINAL::RFMB
4. TARGET::ORIGINAL::RFMH
* Angle Direction: Right Hand Rule
= 3D Space: -180 to 180 degrees
* Projected onto Plane: XZ
= Note: The reference segment will need to be changed to RMet within the text
option.
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Compute the angle between two vectors, represented by 3 or 4 points *

Fezulting Signal
Mame |F‘S 2F

Folder [PROCESSED

Specify 3 or 4 poinks

1 1 |T:’-‘-.F|GET::DF|IGIN:’-‘-.L::FESMH j (3 Paint
{+ 4 Paint
2 2 |T.&HGET::DHIGIN:’-‘-.L::HSMB j angle Direction
3 {* Right Hand Rule

3 [TARGET.ORIGINAL RFMB LA

L«

|1z Range
" 0to 360 degrees

{+ 180t 180 degrees

4 4 |TARGET:ORIGINAL:RFMH

Lo

Projected onto Plane

£y If the angle iz projected onto one of the principle planesz, the direction of the
o N7 harmal ta the twio wectors iz the third prinicple axes. The Right Hand Rule and the
7 Fange are with respect to thiz normal,

30 Space
G Alwanz 0ta 180 degrees [Unspecified Direction]

3D Specify aVector Mormal to the Two Vectors

Example
With rezpect ta the figure. Azzume the bwa vectars lie in the =Y plane; Rotation iz about the Z-axiz.

A0 Angle = 95 degrees
Projected onto 7 Use BHA: Use 0- to 360;  Angle=265 degrees
Frojected onto =7 Uze RHR: Usze -180to 180 Angle=-95 degrees

Cancel

2. Create LS2F planar angle:

1. When defining the left signal, use the same definitions as for the right angle.

e Angle Direction: Left Hand Rule
* Note: The reference segment will need to be changed to LMet within the text option.

S2V Angle

S2V Angle - Angle between the fifth and second metatarsus projected on to the transverse plane of
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VMH
S2V Angle

the Met segment\\

S2V Definition: 1. Create RS2V planar angle:

1. Define Resulting Signal Name: RS2V
2. Calculate a 4 point angle between the following targets:
1. TARGET::ORIGINAL::RSMH
2. TARGET::ORIGINAL::RSMB
3. TARGET::ORIGINAL::RVMB
4. TARGET::ORIGINAL::RVMH
» Angle Direction: Left Hand Rule
= 3D Space: -180 to 180 degrees
* Projected onto Plane: XZ
= Note: The reference segment will need to be changed to RMet within the text
option.
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Compute the angle between two vectors, represented by 3 or 4 points *

Fezulting Signal
M arne |H s

Folder [PROCESSED

Specify 3 or 4 paints

1 1 |TARGET:PROCESSED:RSMH ||| | ¢ 3 Faint
f* 4 Paoint
7 2 |TARGET:PROCESSED:RSME ||| - angle Direction
3 " Right Hand Rule

3 [TARGET.PROCESSED:FVME 9 A EmE T 2

L

Ilze Range
" 0to 360 degrees

f« 180 to 180 degrees

4 4 |T.-’-‘-.F|GET::F'HEIEESSED::HUMH

L

Projected onto Plane

sy If the angle iz projected onto one of the principle planesz, the direction of the
narmal ta the twa wvectars iz the third prinicple axes. The Right Hand Rule and the
(o ¥F R ange are with respect to thiz normal.
" YZ
3D Space

" 2h Slways O to 180 degrees (Unspecified Direction)

Specify aYector Mormal to the Two Wectors

= 3b

Example
With respect to the figure, Azsume the two vectorz lie in the =Y plane; Rotation is about the Z-axis.

30 Angle = 95 deqrees
Projected onto =: Uze BHA: Use 0- to 360;  Angle=265 degrees
Projected onto #: Uze RHA: Use -180 to 180; Angle=-95 degrees

Cancel

2. Create LS2F planar angle:

1. When defining the left signal, use the same definitions as for the right angle.

e Angle Direction: Right Hand Rule
¢ Note: The reference segment will need to be changed to LMet within the text option.

Calcaneus Inv/Eve

Sha_Cal_Frontal Angle - Angle of the calcaneus segment relative to the shank segment
This planar angle will be used to replace the inversion/eversion angle of the Sha_Cal joint angle
0 degrees indicates the calcaneus is aligned with the shank.
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L]
- . SKmeTrack

Sha_Cal_Frontal Landmarks

1. Create RSK_PROX_TRACK:

1. Click Landmarks
2. Click Add New Landmark button
3. Create Landmark:
1. Landmark Name: RSK PROX track
2. Define Orientation Using:
= Existing Segment: RSK
3. Offset Using the Following ML/AP/AXIAL Offsets:
= X:0.0Y:0.02:0.0
. Check: Offset by Percent (1.0 = 100%)
. Do Not Check: Calibration Only Landmark

Ul B~
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Segmerts || Landmarks  Muscles | Subject Data / Metrics | -

Landmarks | Functional | Digiizing RSK_PROX track l

Landmark Mame: |H5K_Pﬂox_tmck
Define Orientation Using:

Starting Point | j {Reference)

" Targets and/or Landmark: etk T
Ending Poirt | J {Cn a line)
“Lateral object | J {On a plane)
*Project From | J {Projection onto
* = Optional a line or plane)

(+ Existing Segment |Fight Shank |

Landmark Cffset from Start Point (Reference) or Segment Crigin

Cffset to Edsting Calibration
~
Target or Landmark | J

{* (ffset Using the Following ML/AP/AXIAL Offsets

ML |D.I}
AP |I}.D
AXIAL (0.0

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

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

Undo Changes Build Model Close Tab

2. Create RSK_DIST TRACK:

1. Click Landmarks
2. Click Add New Landmark button
3. Create Landmark:
1. Landmark Name: RSK DIST track
2. Define Orientation Using:
» Existing Segment: RSK
3. Offset Using the Following ML/AP/AXIAL Offsets:
» X:0.0Y:0.02:-1.0
4. Check: Offset by Percent (1.0 = 100%)
5. Do Not Check: Calibration Only Landmark
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Segmerts || Landmarks  Muscles | Subject Data / Metrics | -

Landmarks | Functional | Digitizing RSK_DIST track ]

Landmark Mame: |HSK_DIST_tm::k

Define Orientation Using:

Starting Point | j {Reference)

" Targets and/or Landmark: etk T
Ending Poirt | J {Cn a line)
“Lateral object | J {On a plane)
*Project From | J {Projection onto
* = Optional a line or plane)

(+ Existing Segment |Fight Shank |

Landmark Cffset from Start Point (Reference) or Segment Crigin
Cffset to Edsting Calibration
~
Target or Landmark | J

{* (ffset Using the Following ML/AP/AXIAL Offsets

ML |D.I}
AP |I}.D
AXIAL |1

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

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

Undo Changes Build Model Close Tab

3. Create RFCS_track Joint Center:

1. Click Landmarks
2. Click Add New Landmark button
3. Create Landmark:
1. Landmark Name: RFCD_track
2. Define Orientation Using:
= Existing Segment: RCal
. Offset to Existing Calibration Target or Landmark: RFCD
Do Not Check: Offset by Percent (1.0 = 100%)
5. Do Not Check: Calibration Only Landmark

&~ W
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Segments || Landmarks Muscles | Subject Data / Metrics | -

Lanu:lmarks] Funu:tiu:unal] Digitizing RFCD_track l

Landmark Name: |HFCD_t|Eu:k

Define Orientation Using:

Starting Point | j (Reference)

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

{* Existing Segment |HCaI ﬂ

Landmark Cffset from Start Point (Reference) or Segment Crigin
Cffset to Edsting Calibration

(+ -
Target or Landmark |HFCD J

(" (Offset Using the Following ML/AP/AXIAL Offsets
ML 0000757331
AP 0 0235862
AXIAL  |0.00769544
-

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

Undo Changes Build Model Close Tab

Sha_Cal_Frontal Definition

1. Create RSha_Cal_Fro planar angle:

1. Define Resulting Signal Name: RSha_Cal_Fro
2. Calculate a 4 point angle between the following targets:
1. LANDMARK::ORIGINAL::RSK_PROX_TRACK
2. LANDMARK::ORIGINAL::RSK_DIST TRACK
3. LANDMARK::ORIGINAL::RFCD_TRACK
4. TARGET::ORIGINAL::RFCP
* Angle Direction: Left Hand Rule
= 3D Space: -180 to 180 degrees
* Projected onto Plane: YZ
* Note: The reference segment will need to be changed to RSK within the text option.
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Compute the angle between two vectors, represented by 3 or 4 point:

R esulting Signal
Name |RSha_Cal Fro

Folder |PROCESSED

Specify 3 ar 4 paintz
1 |L.&NDM.-’-‘-.FEK::DHIGIN.ﬁ.L::HSK_F'FIEj i~ 3Paint
v 4 Paint

2 |LANDMARK:ORIGINAL:RSK_DIS +| || — Angle Direction
i~ Right Hand Rule
v |eft Hand Rule

3 [LANDMARK:ORIGINAL:RFCD_tiar v |

IJze Range

4 [TARGET.PROCESSED:RFCP  w ||| ¢ 0to 360 degrees
f* 180 to 180 degrees

Frojected onto Plane

£y If the angle iz projected onto one of the principle planes, the direction of the

™ w7 normal to the bwo vectars ig the third prinicple asez. The Right Hand Rule and the
& 7 Flange are with rezpect to this nomal.

(]

30 Space
3D Alwayz 0ta 180 degrees [Unspecified Direction]

Specify aVectar Mormal ta the Two Yectors

2. Create LSha_Cal _Fro planar angle:

1. When defining the left signal, use same definitions except set:

e Angle Direction: Right Hand Rule
* Note: The reference segment will need to be changed to LSK within the text option.

Joint Angles

Joint Angle definitions for the:

e Sha Foo Angle
Sha_Cal_Angle
Cal_Mid_Angle
Mid_Met_Angle
e Cal_Met_Angle
e Met Hal Angle

The Met_Hal_Angle calculations are used to replace the F2Ps & F2Pt planar angles from the 2007
[1]

paper.
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Joint Angle Definitions

1. Define the RSha_Foo_Angle:

1. Open the Compute Model Based dialog
2. Select JOINT_ANGLE from the drop down list
o Data Name: RSha Foo_Angle
o Segment: Right Virtual Foot
o Reference Segment: Right Shank
o Cardan Sequence: Z-X-Y
3. Use Negative: X: TRUE Y: TRUE Z: FALSE

Compute Model Based Data >
Diata Mame |F| Sha_Foo j Model Based kem Properties Use Megative
JOIMT_AMGLE - v
Falder |ORIGINAL ~| HOINT =] v
Result Folder will always be Original . [ 2
. Marmalization
Joint Angle [degrees): |Nu:urmalizatiu:un i J

Segment and Feference Seament define the angle desired.
Mormalization iz relative to standing posture.

The Cardan Sequence defines the order of rotations.
Wharning! If you are using the anatomical axes (ML, AP, ar - -
234141 ) the sign of the angle follows the Right Hand Fule sbout | Segment |F“§|ht Wirtual Foot ﬂ

the actual corezponding zegment coordinate system axes. Relerence Segment |Hight Shank j

Cardan Sequence |Z"><"Y j

Done Reset Dialog | Cancel

2. Define RSha_Cal_Angle:

1. Open the Compute Model Based dialog
2. Select JOINT_ANGLE from the drop down list
o Data Name: RSha_Cal Angle
o Segment: RCal
o Reference Segment: Right Shank
o Cardan Sequence: Z-X-Y
3. Use Negative: X: TRUE Y: TRUE Z: FALSE
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Compute Model Based Data x
Diata Mame ||:| Sha_Cal_Angle j Model Bazed Itern Properties Use Megative
JOIMT_AMGLE - v ¥
Folder ORIGINAL | JOINT. =] v
Result Folder will always be Original o [ Z
_ Marmalization
Juoint Angle [degrees): |Nurmalizatinn Off J

Segment and Reference Seament define the angle desired.
MHarmalization iz relative to standing posture.

The Cardan Sequence defines the order of rotations.
Warningl! IF you are uzing the anatomical axes (ML, AP, ar
2541 the sign of the angle follows the Right Hand Fule sbout | Segment |F|Ea|
the actual carezpanding seqment coordinate system axes.

LedLe

Reference Seagment |F|ight Shank

Cardan Sequence |2"><"Y ﬂ

Create Reszet Dialog | Cloze

3. Define the Cal_Mid_Angle:

1. Open the Compute Model Based dialog
2. Select JOINT_ANGLE from the drop down list
o Data Name: RCal_Mid_Angle
o Segment: RMid
o Reference Segment: RCal
o Cardan Sequence: Z-X-Y
3. Use Negative: X: TRUE Y: TRUE Z: FALSE

Compute Model Based Data >
Data Marne ||:g Cal_Mid_Angle j Model Based Itern Properties Use Negative
JOIMT_AMGLE - v
Folder ORIGINAL | JOINT = v
Result Folder will always be Original o [ 2
_ Marmnalization
Joint Angle [degrees]: |N|:|rma|izati|:|r'| i J

Segment and Reference Seament defing the angle desired.
Mormalization iz relative to standing posture.

The Cardan Sequence defines the order of rotations.
Wéarning!!! [f wou are uzing the anatomical axes (ML, AF, or -
23|41 ] the sign of the angle follows the Right Hand Fule about | Segment |F""“|":I j
the actual corezponding zegment coordinate system axes. Relerence Segment |HEaI j

Cardan 5equence |Z"><"Y ﬂ

Create Fezet Dialog | Cloze

4. Define the RMid_Met_Angle:

1. Open the Compute Model Based dialog

2. Select JOINT_ANGLE from the drop down list
o Data Name: RMid_Met_Angle
o Segment: RMet
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o Reference Segment: RMid
o Cardan Sequence: Z-X-Y

3. Use Negative: X: TRUE Y: TRUE Z: FALSE

Compute Model Based Data

Data Mame |H Mid_Met_Angle

Joint Angle [degrees]:

Folder ORIGINAL

Reszult Folder will always be Original

Create Reszet Dialog |

E1
=]

Segment and Feference Seament define the angle desired.
Mormalization iz relative to standing posture.

The Cardan Sequence defines the arder of ratations.
Warningl!! IF you are uzing the anatomical axes (ML, AP, ar
AxlaL] the zign of the angle follows the Right Hand Rule about
the actual corezponding segment coordinate system axes.

Cloze

todel Bazed [tem Properties

|ze Megative

HOINT_ANGLE

MHarmalization

jl?x

Pt

v v
[ 2

|N|:urma|izati|:|n ff

Segrent |Fibet

Reference Seament |Hh-1id

Cardan Sequence |Z'-><"Y

5. Define the RCal_Met_Angle:

1. Open the Compute Model Based dialog

2. Select JOINT_ANGLE from the drop down list
o Data Name: RCal_Met_Angle

o Segment: RMet

o Reference Segment: RCal
o Cardan Sequence: Z-X-Y

3. Use Negative: X: TRUE Y: TRUE Z: FALSE

Compute Model Based Data

Drata Mame |H Cal_Met_tngle

Jaint Anale [degrees]:

Folder ORIGINAL

Rezult Folder will always be Onginal

Create Rezet Dialog |

=]
E1

Segment and Reference Segment define the angle dezired.
Marmalization is relative to standing posture.,

The Cardan Sequence defines the order of rotations.
YWharning!!l [f wou are uzing the anatomical axes (ML, AF, or
AxlaL] the zign of the angle follows the Right Hand Rule about
the actual conmezponding segment coordinate system axes.

Cloze

b odel Bazed tem Properties

IJze Meqative

WOINT_ANGLE

MHormalization

jl?x

pod

v
[z

|N|:|rmalizatiu:|n [ff

Segment |F”‘-“I &t

Reference Segment |F|Ea|

Led L

Cardan Sequence |2'-><"Y

Met_Hal_Angle:

The Met_Hal angle is the angle of the hallux relative to the metarsus segment.
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This sagittal and transverse angles of the Met_Hal _Angle angles create the F2Ps & F2Pt planar angles
from the 2007 paper[1]. Since the targets used to track this segment are nearly colinear, useful
information cannot be calculated from rotations in the coronal plane.

F2Ps - the angle between the lines FMH-PM and FMB-FMH projected onto the sagittal plane of the
metatarsus

Represents: dorsiflexion of the first metatarso-phalangeal joint

F2Pt - the angle between the lines FMH-PM and FMB-FMH projected onto the transverse plane of the
metatarsus

Represents: valgus of the first metatarsophalangeal joint

6. Define the RMet_Hal_Angle:

1. Open the Compute Model Based dialog
2. Select JOINT_ANGLE from the drop down list
o Data Name: RMet_Hal_Angle
o Segment: RHal
o Reference Segment: RMet
o Cardan Sequence: Z-X-Y
3. Use Negative: X: FALSE Y: TRUE Z: FALSE

" D
Compute Model Based Datz ﬁ

Data Mame |HMet_H al Model Bazed Item FProperties

|lze Megative
JOINT_ANGLE - X

Folder |ORIGINAL | =) 7

[z

Result Folder will abhways be Onginal .
M ormaliz ation

Joint Angle [degreesz): |N|:urmalizati|:|n Oiff
Segment and Reference Segment define the angle dezired.

M armalization iz relative to standing posture.

The Cardan Segquence defines the order of rotations.

wharningl!l IF pau are uging the anatomical axes (ML, AP, or

251401) the sign of the angle follows the Right Hand Rule about | Segment |HHE‘|
the actual correzponding segment coordinate spstem axes.

Reference Seament |HMet

Cardan Sequence |2"><--“f

Rezet Dialag | Cancel
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