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here]].** **in 2014, updates to the ior foot model were published. the 2014 tutorial can be found
[[visual3d:tutorials:modeling:ior_foot_model|here]].** \\ visual3d is a general tool capable of
implementing many different foot models. this tutorial focuses on the multi-segment foot model as
described in the following article: leardini2007articleheader.jpg\\ below is a tutorial demonstrating
how this is done in visual3d. if you would rather see a fully completed model you can simply download
the following file [blank] and open it in visual3d. === multi-segment foot marker set ===
foot_markersior.png \\ ca<sup>[[#cite_note-leardini-1|[1]]]</sup>(fcc) <sup>[[#cite_note-
serge-2|[2]]]:p. 160</sup> = posterior surface of calcaneus st<sup>[[#cite note-
leardini-1|[1]1]</sup>(fst)<sup>[[#cite_note-serge-2|[2]]]</sup> = sustentaculum tali of calcaneus
pt<sup>[[#cite_note-leardini-1|[1]]]</sup>(fpt)<sup>[[#cite note-serge-2|[2]]]</sup> = lateral
apex of the peroneal tubercle th<sup>[[#cite_note-leardini-1|[1]]]</sup> (fnt) <sup>[[#cite_note-
serge-2|[2]]]l</sup> = medial apex of the tuberosity navicular. fmh<sup>[[#cite_note-
leardini-1|[1]]]</sup>(fm1)<sup>[[#cite_note-serge-2|[2]]]</sup> = head of 1st metatarsus
smh<sup>[[#cite_note-leardini-1|[1]]]</sup>(fm2)<sup>[[#cite note-serge-2|[2]]]</sup> = head of
2nd metatarsus vmh<sup>[[#cite_note-leardini-1|[1]]]</sup>(fm5)<sup>[[#cite_note-
serge-2|[2]]]1</sup> = head of 5th metatarsus vmb<sup>[[#cite_note-
leardini-1|[1]1]</sup>(fmt)<sup>[[#cite note-serge-2|[2]]]</sup> = tuberosity of 5th metatarsal
pm<sup>[[#cite_note-leardini-1|[1]]1</sup>(pm6)<sup>[[#cite_note-serge-2|[2]]]</sup> =
proximal medial phalanx fmb<sup>[[#cite note-leardini-1|[1]]]</sup> = base of first metatarsal
smb<sup>[[#cite_note-leardini-1|[1]]]</sup> = base of second metatarsal ==== download and
open the c3d files in visual3d ==== download the zip file
[[https://www.has-motion.com/download/examples/iorfoot_tutorial.zip|iorfoot_tutorial.zip]] containing
the .c3d files. unzip this file in a location of your choice. from the **file** menu select **open.** from
the "open the movement trial" dialog navigate to the files you downloaded and select the file labeled
/liorfoot_walkl.c3d, iorfoot_walk2.c3d// and //iorfoot_walk3.c3d//. click **open.**\\
iorfootopenstatic.png\\ **note:** if you would like to perform your own motion capture for this model,
here is a list of the marker names in this file:
[[https://www.has-motion.com/download/examples/Ifm_markers.txt|Ifm_markers.txt]]\\ \\ create a
hybrid model - from the *model** menu open **create (add static calibration file)** and select
**visual3d hybrid model.**\\ createhybridmodel.jpg\\ \\ load the standing trial - from the "select the
calibration file for the new model" dialog box select the file labeled //iorfoot_staticl.c3d// and click
**open.**\\ iorfootopenstatic.png\\ \\ assign the model to the movement trial - when the "assign
models to motion data" window opens select the movement files //iorfoot walk1.c3d,
iorfoot_walk2.c3d// and //iorfoot_walk3.c3d// and click **ok.**\\ iorfootassignmodel.png\\ \\ visual3d
will automatically open the model builder mode and your screen should look like the image below.\\
Ifmmodelscreenshot.jpg\\ ==== creating the landmarks ==== the leardini foot model is built using
landmarks and motion capture markers. landmarks are defined relative to motion capture markers,
other landmarks, or to existing segment coordinate systems. **note:** as you go through this
exercise, you will notice that the marker names in our example are slightly different than those shown
above. === project target onto the laboratory floor === \\ in order to calculate the sagittal planar
angles, certain markers/targets must be projected onto the floor. \\ open the **landmarks** tab\\
landmarkstab.jpg\\ - click **add a new landmark** - in the box labeled **landmark name**, enter
//Ifm_floor// - leave all boxes empty, except for the box labeled **existing segment** select //lab// (it
should already be selected) - click the radio button labeled **offset using the following ml/ap/axial
offsets** - enter Ifm::x, Ifm::y and O for the //x//, /ly// and [/z/| offsets respectively. - click **apply.**
when all the information (listed below) has been entered - click **close tab.** \\ the same steps should
be repeated to create all subsequent landmarks representing floor projection of the following
markers/targets, only replacing the name of the landmark's name //%%**%%* floor// and the //x// and
/lyl/ offsets to the corresponding target:\\ Ifm, Ifmb, Ism, Ismb, Ivm, lvmb, rfm, rfmb, rsm, rsmb, rvm,
rvmb.\\ === creating other landmarks === other landmarks are also required to create certain
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segments.\\ \\ fmlandmarksblank.jpg\\ \\ the following landmarks need to be created:\\ lic, ric, lid, rid,
lim, rim, If2p, rf2p, Ism_ft, rsm_ft, Ist met, rsm_met, Icab_mla, rcab_mla, lic_virtual, ric_virtual,
Ist_virtual, rst_virtual, Ishank_origin, rshank_origin.\\ **note:** the contralateral landmarks have been
paired together so that the parameters for the right landmarks included within parentheses next to
the corresponding left parameter. \\ **lic (ric):**¥\\ **note:** the //lic (ric)// landmarks defines the
midpoint between the //Ist (rst)// and the //Ipt (rpt)// targets.\\ - click **add a new landmark** - in the
field. labeled **landmark name** enter the name of the marker/target //lic (ric)//. - from the list box
labeled **starting point** select //Ist (rst)//. - click the radio button labeled **targets and/or
landmarks.** - from the list box labeled **ending point** select //Ipt (rpt)//. - click the radio button
labeled **offset using the following ap/ml/axial offsets** - in the field labeled axial enter //0.5//. -
check the checkbox labeled **offset by percent (1.0 = 100%) (meters when not checked)**. - click
Rapply.** - click **close tab.** \\ \\ **lid (rid):**\\ **note:** the //lid (rid)// landmark defines the
midpoint between the //Itn (rtn)// and the //lvmb (rvmb)// targets. - click **add a new landmark** - in
the field. labeled **landmark name** enter the name of the marker/target //lid (rid)//. - from the list
box labeled **starting point** select //Itn (rtn)//. - click the radio button labeled **targets and/or
landmarks.** - from the list box labeled **ending point** select //lvmb (rvmb)//. - click the radio
button labeled **offset using the following ap/ml/axial offsets** - in the field labeled axial enter //0.5//.
- check the checkbox labeled **offset by percent (1.0 = 100%) (meters when not checked)**. - click
apply.** - click **close tab.** \\ \\ **lim (rim):**\\ **note:** the //lim (rim)// landmark defines the
ankle joint centre based on the midpoint between the //lim (rlm)// and the //Imm (rmm)// targets. -
click **add a new landmark** - in the field. labeled **landmark name** enter the name of the
marker/target //lim (rim)//. - from the list box labeled **starting point** select //lim (rlm)//. - click the
radio button labeled **targets and/or landmarks.** - from the list box labeled **ending point** select
/llmm (rmm)//. - click the radio button labeled **offset using the following ap/ml/axial offsets** - in the
field labeled axial enter //0.5//. - check the checkbox labeled **offset by percent (1.0 = 100%) (meters
when not checked)**. - click **apply.** - click **close tab.** \\ \\ *¥lsm_met (rsm_met):**\\ **note:**
the //lsm_met (rsm_met)// landmark is the projection of the //Ism (rsm)// target onto the plane defined
by the //Ismb (rsmb), Ifm (rfm)// and the //lvm (rvm)// targets. - click **add a new landmark** - in the
field. labeled **landmark name** enter the name of the marker/target //Ism_met (rsm_met)//. - from
the list box labeled **starting point** select //Ismb (rsmb)//. - click the radio button labeled **targets
and/or landmarks.** - from the list box labeled **ending point** select //Ifm (rfm)//. - from the list box
labeled ***lateral object** select //lvm (rvm)//. - from the list box labeled ***projected from** select
/llsm (rsm)//. - click **apply.** - click **close tab.** \\ \\ **Ism_ft (rsm_ft):**\\ **note:** the //lsm_ft
(rsm_ft)// landmark is the projection of the //Ism (rsm)// target onto the plane defined by the //Ica(rca),
Ifm (rfm)// and the //lvm (rvm)// targets. - click **add a new landmark** - in the field. labeled
*¥landmark name** enter the name of the marker/target //lsm_ft (rsm_ft)//. - from the list box labeled
**starting point** select //Ica (rca)//. - click the radio button labeled **targets and/or landmarks.** -
from the list box labeled **ending point** select //Ifm (rfm)//. - from the list box labeled ***lateral
object** select //lvm (rvm)//. - from the list box labeled ***projected from** select //Ism (rsm)//. - click
*apply.** - click **close tab.** \\ \\ *¥If2p (rf2p):**\\ **note:** the //If2p (rf2p)// is a landmark onto the
line define by the //Ifmb (rfmb)// and the //Ifm (rfm)// targets. - click **add a new landmark** - in the
field. labeled **landmark name** enter the name of the marker/target //If2p (rf2p)//. - from the list
box labeled **starting point** select //Ifmb (rfmb)//. - click the radio button labeled **targets and/or
landmarks.** - from the list box labeled **ending point** select //Ifm (rfm)//. - click the radio button
labeled **offset using the following ap/ml/axial offsets** - in the field labeled axial enter //1.5//. -
check the checkbox labeled **offset by percent (1.0 = 100%) (meters when not checked)**. - click
*rapply. ** - click **close tab.** \\ \\ **Ishank_origin (rshank_origin):**\\ - click **add a new landmark**
- in the field. labeled **landmark name** enter the name of the marker/target //Ishank_origin
(rshank_origin)//. - in the list box labeled **starting point**, enter //Ihf (rhf)//. - in the list box labeled
**ending point**, enter //lim(rlm)//. - in the list box labeled **lateral object**, enter //Imm (rmm)//. - in
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the list box labeled **projected from**, enter //Itt (rtt)//. - click **apply.** - click **close tab.** \\ \\
**|lcab_mla (rcab_mla):**\\ **note:** this landmark can only be created once the It _calc (rt_calc)
segment has been created. **note:** the //Icab_mla (rcab_mla)// landmark recreates the Icab marker
which is normally removed after the standing trial. - click **add a new landmark** - in the field.
labeled **landmark name** enter the name of the marker/target //Icab_mla (rcab_mla)//. - from the
list box labeled **starting point** select //Icab (rcab)//. - click the radio button labeled **existing
segment.** - from the list box, select //It_calc (rt_calc)//. - click **apply.** - click **close tab.** \\ \\ \\
==== defining the segments ==== === defining the shank === follow the sub-steps below to
create the shank segments using the following properties. the shank segments are created by
defining the knee (It_knee/rt_knee) landmark as the proximal segment endpoint and the ankle joint
centre (lim/rim) as the distal segment endpoint. the frontal plane is defined using the segment
endpoints and the lateral malleolus (lIm/rlm) targets. the segment is tracked using the four shank
markers. click the **segments** button to open the **segments** tab. from the **segment name**
list box select **left shank (right shank).**\\ createleftshank.jpg\\ click **create.** the segment will be
created and the left shank tab will open. in the section labeled **define proximal joint and radius**,
select //Ishank_origin (rshank_origin)// from the list box labeled **joint center** and enter
/[distance(lhf,Ishank_origin) (distance(rhf,rshank_origin))// in the **radius (meters)** field. in the
section labeled **define distal joint and radius**, select //lim (rlm)// from the list box labeled
**lateral** and //Imm (rmm)// in the list box labeled **medial.** in the section labeled **select
tracking targets**, select the following targets: //Ihf (rhf)//, //llm (rim)//, //Imm (rmm)// and //Itt (rtt)//.\\
**note:** use the ctrl key on your keyboard while you click to select multiple targets. click **build
model.** click **close tab.**\\ iorfootlshank.png \\ click the **segment properties** button.
Ifmsegmentproperties.jpg\\ \\ from the //segment name// list box select **left shank**,
iorfootshankcs.png\\ click the *modify segment coordinate system** button. \\ for the **a/p axis**,
select //+x//, and for the **distal to proximal**, select //+y//. fmshanksegmentorientation.jpg\\ \\ then
click //ok//. then click //apply//. === defining the foot (single segment) === follow the sub-steps
below to create the foot segments (rigid segment) using the following properties. the foot segments
are created by defining the calcaneus (lca/rca) targets as the proximal segment endpoint and the
second metatarsal distal head (Ism/rsm) as the distal segment endpoint. the transverse plane is
defined using the segment endpoints and the fifth metatarsal head (lvm/rvm) targets. the segment is
tracked using three markers. click the **segments** button to open the **segments** tab. from the
**segment name** list box select //left foot (right foot).//\\ click **create.** the segment will be
created and the left foot tab will open. in the section labeled **define proximal joint and radius**,
select //Ica (rca)// from the list box labeled **joint** and enter //0.5*distance(lpt,Ist)
(0.5*distance(rpt,rst)// in the **radius (meters)** field. in the section labeled **define distal joint and
radius**, select //lsm_ft (rsm_ft)// from the list box labeled **joint** and enter //0.5*distance(lst,Ipt)
(0.5*distance(rpt,rst))// in the **radius (meters) field.** in the section labeled **extra target to define
orientation (if needed)**, select //lateral// and //lvm (rvm)// from the list boxes labeled **location.** in
the section labeled **select tracking targets**, select the following targets: //Ism_ft (rsm_ft)//, //Ica
(rca)// and //Ifm (rfm)//.\\ **note:** use the ctrl key on your keyboard while you click to select multiple
targets. click **build model.** click **close tab.** \\ Ifmfootsegment.jpg\\ \\ click the **segment
properties** pbutton. click the **modify segment coordinate system** button.
Ifmfootsegmentcoordinate.jpg\\ \\ for the **a/p axis**, select //+y//, and for the **distal to proximal**,
select //-x//. Ifmsegmentorientation.jpg\\ \\ then click **ok**. then click **apply**. the foot segment
coordinate system should now be similar to the shank one. \\ iorfootsinglefootcs.png\\ === defining
the foot segments === the definition of the foot segments are as followed:\\
Ifmfootsegmentdefinition.jpg\\ \\ == defining the calcaneus == follow the sub-steps below to create
the calcaneus segments using the following properties. - click the **segments** button to open the
**segments** tab. - in the **segment name** box write //It_calc (rt_calc)//, and check the **"kinematic
only"™** box. - click **create.** the segment will be created and the //It_calc (rt_calc)// tab will open. -
in the section labeled **define proximal joint and radius**, select //Ica (rca)// from the list box labeled
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*joint** and enter //0.1// in the **radius (meters)** field.. - in the section labeled **define distal joint
and radius**, select //lic (ric)// from the list box labeled **joint** and enter //0.1// in the **radius
(meters)** field. - in the section labeled **extra target to define orientation**, select //medial// from
the list box labeled **location** and //Ist (rst)// from the second list box. - in the section labeled
**select tracking targets**, select the following targets: //Ica (rca)//, //lpt (rpt)// and //Ist (rst)//.\\
**note:** use the ctrl key on your keyboard while you click to select multiple targets. - click the
**segment properties** button. - click the **modify segment coordinate system** button. - for the
**a/p axis**, select //+y//, and for the **distal to proximal**, select //-x//. - then click **ok**. - then
click **apply**. - then click on the //It_calc (rt_calc)// tab. - click **build model . ** - click **close tab.**
== defining the mid-foot == follow the sub-steps below to create the mid-foot segments using the
following properties. the mid-foot segments are created by defining the //lid (rid)// landmark as the
proximal segment endpoint and the //Ismb (rsmb)// as the distal segment endpoint. the transverse
plane is defined using the segment endpoints and the //Itn/rtn// targets. the segment is tracked using
three markers. - click the **segments** button to open the **segments** tab. - in the **segment
name** box write //It_mid (rt_mid)//, and check the **"kinematic only"** box. - click **create.** the
segment will be created and the //It_mid (rt_mid)// tab will open. - in the section labeled **define
proximal joint and radius**, select //lid (rid)// from the list box labeled **joint** and enter //0.1// in the
**radius (meters)** field. - in the section labeled **define distal joint and radius**, select //lsmb
(rsmb)// from the list box labeled **joint** and enter //0.1// in the **radius (meters)** field. - in the
section **extra target to define orientation (if needed)**, select //medial// for the **location** and //Itn
(rtn)// as the target from the list box. - in the section labeled **select tracking targets**, select the
following targets: //lsmb (rsmb)//, //Itn (rtn)// and //lvmb (rvmb)//.\\ **note:** use the ctrl key on your
keyboard while you click to select multiple targets. - click the **segment properties** button. - click
the **modify segment coordinate system** button. - for the **a/p axis**, select //+y//, and for the
**distal to proximal**, select //-x//. - then click **ok**. - then click **apply**. - then click on the //It_mid
(rt_mid)// tab. - click **build model.** - click **close tab.** == defining the metatarsus == follow the
sub-steps below to create the metatarsus segments using the following properties. the metatarsus
segments are created by defining the //Ismb (rsmb)// landmark as the proximal segment endpoint, the
/Nlsm_met (rsm_met)// as the distal segment joint and the //lvm/rvm// as the lateral distal endpoint.
the segment is tracked using four markers. - click the **segments** button to open the **segments**
tab. - in the **segment name** box write //It_met (rt_met)//, and check the **"kinematic only"** box. -
click **create.** the segment will be created and the //It_met (rt_met)// tab will open. - in the section
labeled **define proximal joint and radius**, select //lsmb (rsmb)// from the list box labeled **joint**
and enter //0.1// in the **radius (meters)** field. - in the section labeled **define distal joint and
radius**, select //lsm_met (rsm_met)// from the list box labeled **joint** and select //lvm (rvm)// as
the **|lateral** distal endpoint. the radius will be automatically calculated based on those targets. - in
the section labeled **select tracking targets**, select the following targets: //Ifm (rfm)//, //lsmb
(rsmb)//, //lsm (rsm)// and //lvm (rvm)//.\\ ¥*note:** use the ctrl key on your keyboard while you click
to select multiple targets. - click **build model.** - click **close tab.** - click the **segment
properties** pbutton. - click the *modify segment coordinate system** button. - for the **a/p axis**,
select //+y//, and for the **distal to proximal**, select //-x//. - then click **ok**, - then click **apply**. -
then click on the //It_met (rt_met)// tab. - click **build model.** - click **close tab.** ==== computing
planar angles ==== the ior multi-segment foot model also offers a method to measure foot
planar/anatomical angles, often measured through static load-bearing radiograms. in this case, these
angles can also be measure dynamically. as per leardini (2007) <sup>[[#cite_note-
leardini-1|[1]]1]</sup>, here a list of the different angles computed using this foot model: **f2pt** =
angle between the projections of the line segments fmh-pm and fmb-fmh into the transverse plane of
the metatarsus, positive angle with the former rotating laterally with respect to the latter, i.e. motion
in valgus of the first metatarsophalangeal joint. **s2f** = angle between the projections of the line
segments fmb-fmh and smb-smh into the transverse plane of the metatarsus, positive angle with the
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former rotating medially with respect to the latter. **s2v** = angle between the projections of the line
segments vmb-vmh and smb-smh into the transverse plane of the metatarsus, positive angle with the
former rotating laterally with respect to the latter. **f2g** = angle between the line segment fmb-fmh
and the ground, i.e. in the plane orthogonal to the ground and containing fmb-fmh, positive angle with
the downward rotation of the head. **s2g** = angle between the line segment smb-smh and the
ground, positive angle with the downward rotation of the head. **v2g** = angle between the line
segments vmb-vmh and the ground, positive angle with the downward rotation of the head. **f2ps**
= angle between the projections of the line segments fmh-pm and fmb-fmh into the sagittal plane of
the metatarsus, positive angle with the former rotating upward, i.e. dorsiflexion of the first metatarso-
phalangeal joint. **mla** = angle between the projections of the line segments ca-st and st-fmh into
the sagittal plane of the foot, positive angle with clockwise rotation of the former toward the latter,
i.e. navicular drop being positive. this would replicate somehow what is known in radiography as the
moreau and costa bertani angle. to make sure all three markers (ca, st and fmh)are not colinear, it is
recommended to use the cab marker instead of the ca since the cab is lower than the ca marker,
ensuring the angle is more acute. iorfootplanarangles.png iorfootcomputeplanarangles.png within the
pipeline workshop window, under **signal math**, double-click (or highlight and click on the right-
pointing double arrows) **compute_plantar_angle**. once the **compute_plantar_angle** is
transfered in the //commands in main pipeline// window, click on //edit//.\\ the following are 3-point
planar angles:\\ **|_f2pt (r_f2pt)**\\ 1- landmark::original::If2p (rf2p)\\ 2- target::original::Ifm (rfm)\\ 3-
target::original::lpm (rpm)\\ \\ angle direction: //If2pt// = right hand rule; //rf2pt// = left hand rule\\ use
range: -180 to 180 degrees\\ projected onto plane: xz\\ **note: the reference segment will need to be
changed to //It_met (rt_met)// within the text option.**\\ \\ **¥|_f2ps (r_f2ps)**\\ 1-
landmark::original::If2p (rf2p)\\ 2- target::original::Ifm (rfm)\\ 3- target::original::lpm (rpm)\\ \\ 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 //It_met (rt_met)// within the text option.**\\ **|_mla
(r_mla)**¥\\ 1- landmark::original::lcab_mla (rcab_mla)\\ 2- target::original::Ist (rst)\\ 3-
target::original::Ifm (rfm)\\ \\ angle direction: right hand rule\\ use range: 0 to 360 degrees\\ projected
onto plane: xy\\ **note: the reference segment will need to be changed to //Ift (rft)// within the text
option. *¥\\ \\ the following are 4-point planar angles:\\ **|_s2f (r_s2f)**\\ 1- target::original::lsm (rsm)\\
2- target::original::lsmb (rsmb)\\ 3- target::original::Ifmb (rfmb)\\ 4- target::original::Ifm (rfm)\\ angle
direction: //|_s2f/| = left hand rule; //r_s2f// = right hand rule\\ use range: -180 to 180 degrees\\
projected onto plane: xz\\ **note: the reference segment will need to be changed to //It_met (rt_met)//
within the text option. **\\ \\ *¥|_s2v (r_s2v)**\\ 1- target::original::lsm (rsm)\\ 2- target::original::Ismb
(rsmb)\\ 3- target::original::lvmb (rvmb)\\ 4- target::original::lvm (rvm)\\ angle direction: /| s2v// =
right hand rule; //r_s2v// = left hand rule\\ use range: -180 to 180 degrees\\ projected onto plane: xz\\
**note: the reference segment will need to be changed to //It_met (rt_met)// within the text option.**\\
\\ ¥¥|_f2g (r_f2g)**\\ 1- target::original::Ifmb (rfmb)\\ 2- target::original::Ifm (rfm)\\ 3-
landmark::original::Ifm_floor (rfm_floor)\\ 4- landmark::original::Ifmb_floor (rffmb_floor)\\ angle
direction: left hand rule\\ use range: -180 to 180 degrees\\ 3d space: 3d - always 0 to 180 degrees
(unspecified direction)\\ \\ **|_s2g (r_s2g)**\\ 1- target::original::Ismb (rsmb)\\ 2- target::original::lsm
(rsm)\\ 3- landmark::original::lsm_floor (rsm_floor)\\ 4- landmark::original::lsmb_floor (rsmb_floor)\\
angle direction: left hand rule\\ use range: -180 to 180 degrees\\ 3d space: 3d - always 0 to 180
degrees (unspecified direction)\\ **note: the reference segment will need to be changed to //It_met
(rt_met)// within the text option.**\\ \\ **|_s2gs (r_s2gs)**\\ 1- target::original::Ismb (rsmb)\\ 2-
target::original::Ism (rsm)\\ 3- landmark::original::lsm_floor (rsm_floor)\\ 4-
landmark::original::lsmb_floor (rsmb_floor)\\ 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 //It_met
(rt_met)// within the text option.**\ \\ **lv2g (rv2g)**\\ 1- target::original::lvmb (rvmb)\\ 2-
target::original::lvm (rvm)\\ 3- landmark::original::lvm_floor (rvm_floor)\\ 4-
landmark::original::lvmb_floor (rvmb_floor)\\ angle direction: left hand rule\\ use range: -180 to 180
degrees\\ 3d space: 3d - always 0 to 180 degrees (unspecified direction)\\ \\ **|_v2gs (r_v2gs)**\\ 1-
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target::original::lvmb (rvmb)\\ 2- target::original::lvm (rvm)\\ 3- landmark::original::lvm_floor
(rvm_floor)\\ 4- landmark::original::lvmb_floor (rvmb_floor)\\ angle direction: left hand rule\\ use range:
-180 to 180 degrees\\ projected onto plane: xy\\ **note: the reference segment will need to be
changed to //It_met (rt_met)// within the text option.**\\ \\ ==== computing joint angles ==== the
following joint angles describes the intrinsic foot movements between the different foot segments of
the ior foot model. //**foot to tibia angle**//\\ z axis = sagittal plane = dorsiflexion (+)/plantarflexion (-
)\\ x axis = frontal plane = eversion (+)/inversion (-)\\ y axis = transverse plane = abduction (+)/
adduction (-)\\ **data name**= Ishafoo\\ **folder**= original\\ **model based item properties**=
joint_angle\\ **negate x, y, z**= all unchecked\\ *normalization**= normalization off\\ **segment**=
Ift\\ **reference segment**= [sk\\ **cardan sequence**= z-x-y\\ \\ \\ **data name**= rshafoo\\
**folder**= original\\ *model based item properties**= joint_angle\\ **negate x, y, z**= check x and
y\\ **normalization**= normalization off\\ **segment**= rft\\ **reference segment**= rsk\\ **cardan
sequence**= z-x-y\\ \\ \\ //**calcaneuss to tibia angle**//\\ z axis = sagittal plane = dorsiflexion
(+)/plantarflexion (-)\\ x axis = frontal plane = eversion (+)/inversion (-)\\ y axis = transverse plane =
abduction (+)/ adduction (-)\\ **data name**= Ishacal\\ **folder**= original\\ **model based item
properties**= joint_angle\\ **negate X, y, z**= all unchecked\\ **normalization**= normalization off\\
*segment**= It_calc\\ **reference segment**= |sk\\ **cardan sequence**= z-x-y\\ \\ \\ **data
name**= rshacal\\ **folder**= original\\ **model based item properties**= joint_angle\\ **negate x, vy,
7%= check x and y\\ **normalization**= normalization off\\ **segment**= rt_calc\\ **reference
segment**= rsk\\ **cardan sequence**= z-x-y\\ \\ \\ //**metatarsals to mid-foot angle**//\\ z axis =
sagittal plane = dorsiflexion (+)/plantarflexion (-)\\ x axis = frontal plane = eversion (+)/inversion (-)\\
y axis = transverse plane = abduction (+)/ adduction (-)\\ **data name**= Imidmet\\ **folder**=
original\\ ¥**model based item properties**= joint_angle\\ **negate X, y, z**= all unchecked\\
**normalization**= normalization off\\ **segment**= It_met\\ **reference segment**= It_mid\\
**cardan sequence**= z-x-y\\ \\ \\ **data name**= rmidmet\\ **folder**= original\\ **model based
item properties**= joint_angle\\ **negate x, y, z**= check x and y\\ **normalization**= normalization
off\\ **segment**= rt_met\\ **reference segment**= rt_mid\\ **cardan sequence**= z-x-y\\ \\ \\
/I**mid-foot to calcaneus angle**//\\ z axis = sagittal plane = dorsiflexion (+)/plantarflexion (-)\\ x axis
= frontal plane = eversion (+)/inversion (-)\\ y axis = transverse plane = abduction (+)/ adduction (-)\\
**data name**= |calmid\\ **folder**= original\\ **model based item properties**= joint_angle\\
**negate x, y, z¥*= all unchecked\\ *normalization**= normalization off\\ **segment**= It_mid\\
**reference segment**= It_calc\\ **cardan sequence**= z-x-y\\ \\ \\ **data name**= rcalmid\\
**folder**= original\\ *model based item properties**= joint_angle\\ **negate X, y, z**= check x and
y\\ ¥*normalization**= normalization off\\ **segment**= rt_mid\\ **reference segment**= rt_calc\\
**cardan sequence**= z-x-y\\ \\ \\ //**metatarsals to calcaneus angle**//\\ z axis = sagqittal plane =
dorsiflexion (+)/plantarflexion (-)\\ x axis = frontal plane = eversion (+)/inversion (-)\\ y axis =
transverse plane = abduction (+)/ adduction (-)\\ **data name**= |calmet\\ **folder**= original\\
**model based item properties**= joint_angle\\ **negate x, y, z**= all unchecked\\
*normalization**= normalization off\\ **segment**= It_met\\ **reference segment**= It_calc\\
**cardan sequence**= z-x-y\\ \\ \\ **data name**= rcalmet\\ **folder**= original\\ **model based item
properties**= joint_angle\\ **negate x, y, z**= check x and y\\ **normalization**= normalization off\\
*segment**= rt_met\\ **reference segment**= rt_calc\\ **cardan sequence**= z-x-y\\ \\ ====
references ==== - 1 <sup>[[#cite ref-leardini_1-0|1.00]]</sup> <sup>[[#cite_ref-
leardini_1-1|1.01]]</sup> <sup>[[#cite_ref-leardini_1-2|1.02]]</sup> <sup>[[#cite_ref-
leardini_1-3|1.03]]</sup> <sup>[[#cite_ref-leardini_1-4|1.04]]</sup> <sup>[[#cite_ref-
leardini_1-5|1.05]]</sup> <sup>[[#cite_ref-leardini_1-6|1.06]]</sup> <sup>[[#cite_ref-
leardini_1-7|1.07]]1</sup> <sup>[[#cite ref-leardini_1-8|1.08]]</sup> <sup>[[#cite ref-
leardini_1-9|1.09]]</sup> <sup>[[#cite ref-leardini_1-10|1.10]]</sup> <sup>[[#cite ref-
leardini_1-11|1.11]]</sup> leardini, a., m.g. benedetti, |. 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):
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