HESC 427
Determination of joint moments 

1:
Determine X, Y, Z coordinates of segment center of gravity.

2:
Determine X, Y, Z distances between distal endpoint and segment center of gravity      (DxDy,Dz).

3:
Determine X,Y, Z distances between proximal endpoint and segment center of gravity    (Px,Py,Pz).

4:
Obtain (from forceplate) or calculate forces on distal end of segment (Fdx,Fdy,Fdz).

5:
Calculate X, Y, Z, forces on proximal end of segment with equations:



Fpx = max - Fdx


Fpy = may - Fdy


Fpz = maz - Fdz - mg

6:
Calculate moments about segment center of gravity with equation:



Mcg = P x Fp + D x Fd



or



Mcgx = Py(Fpz) - Pz(Fpy) + Dy(Fdz) -Dz(Fdy)



Mcgy = - Px(Fpz) + Pz(Fpx) - Dx(Fdz) + Dz(Fdx)



Mcgz = Px(Fpy) - Py(Fpx) + Dx(Fdy) -Dy(Fdx)

7:
Rotate Mcgx, Mcgy, Mcgz into the corresponding segment’s local coordinate system.

8:
Rotate distal moments (Mdx, Mdy, Mdz) to the local coordinate system, if they exist.


(These are the negatives of the proximal moments from the distal segment.  Prior to


rotation, these values will be local relative to the distal segment.)

9:
Calculate segment's local angular accelerations (lx,ly,lz) and segment's local angular velocities (lx,ly,lz).

10:
Lookup segment's inertia tensor value (1).

11:
Calculate proximal joint moments with equations:



Mpx = -Mdx - Mcgx + Ix(lx) - lylz(Iy - Iz)



Mpy = -Mdy - Mcgy + Iy(ly) - lxlz(Iz - Ix)



Mpz = -Mdz - Mcgz + Iz(lz) - lylx(Ix - Iy)


1NOTE:  These equations are based on the assumption that the limb segment is aligned on a principal axis.
