Equations for Calculating Body Segment Parameters

Mass:

M =P X Myypq, M isthe massof segment i

n
< P; = 1.000 P, is the mass proportion of segment i and n is the number
of body segments
n
Motal body = IE; m Mot hooy 1S Mass of the total body
Centre of Mass:
Rooxima + Raisga = 1.000 Ryoxima @Nd Ryg, are the distances between the

proximal and distal ends, respectively, to a
segment’ s centre of gravity as proportions of the
segment’s length

Moroximal = Roroximal X 1€NGtA 10 1S the distance from the centre of gravity to
the proximal end of the segment*

ch = %)roxima] + RproximaJ (Sﬂistal - SproximaJ) ch represents the location of the
centre of gravity in either x, y or z

directions, S, oima @d Sy, are the
locations of the segments proximal
and distal ends, respectively, inx, y
or z directions*

L
Z I:)i chi

i=1

Simb = - Simp 1S the location of the centre of gravity of alimb and
Y P L is the number of segmentsin the limb
i=1 I
n
Stotal body ~ Z Pi S St hoay 1S the location of the total body centre of

- gravity in x, y or z direction

Radius of Gyration:

K _ \/Kz . R2 Koroxima 1S the length of the radius of gyration
proximal g Roroaima of asegment about its proximal end as a
proportion of the segment’ s length*



K - ¢ KZ  _R2_ K islength of radius of gyration of a segment
o9 prosimal ~ Rprowmal about its centre of gravity as a proportion of
the segment’ s length

Koroximal = Koroxima X 1€NGLH Kyroxima 1S I€NGth to radius of gyration of a
segment about its proximal end*

Moment of Inertia:

2 | roxima 1S MoOMent of inertia of a segment

| o= mko o+ mrl
proximal 9 proximal about its proximal end of segment*

lg = m(KCg x length)? |, is moment of inertia of a segment about its
centre of gravity

I = m(K,, x length) + m(R e % length)?”

proximal

n n
liotal body = Z lg, * Z mr’ | otal booy 1S the total body moment of inertia
- - wherer, is the distance between the total
body centre of gravity and segment i’s
centre of gravity

* The equation for the distal end is constructed by replacing proximal with distal and vice versa.



