the composed models, the joint locations of the underlying
human parts were identified. Our physics-based algorithm
couples the processes of segmentation, shape and motion
estimation. This coupling produced very encouraging re-
sults on the decomposition and the estimation of shape of
motion of the human parts without the need for a prior
model or markers.

Appendix
In this section, first we will present the values of the lg, J, 11 and J;
for thefour different cases of composition. Then, we will definethe linear
functions that allow mappings between intervals.
The values of the lg, J, |1 and J; for the four different cases of
composition are the following:
Casel: lp = {CO(’UO) g € (’UO,AMJO,B)}y
Jo = {Co(vo) : vo € [voB,7) U [—m,voAl},
I1 = {C1(v1) : v1 € [vy,B, ) U [—m,v1al}s and
J = {Cx(v1) : v1 € (v1,a, v18)}-
Casell: Ig = {Co(’uo) vo € (Uo B, T ) ] [—W,onA)},
Jo = {Co(vo) : vo € [voa,voB]}
I1 = {C1(v1) : v1 € [vy,a, 7) U[—m, v1B]}, and
(v

J = {Ci(v1) : v1 € (v1,B,v1,A)}-

Caselll: Iy = {C1(v1) : v1 € [v18,v1,a]},
J = {C]_(’U]_) v € (’U]_’A,?r) U [—71’, ’U]_’B)}, lp and J are the
same as casell.

CaselV: |1 = {C]_(’U]_) vy € [’U].,A7U1,B]}!
J = {C]_(U]_) tvug € (U]_’B,?T) ] [—7T,U17A)}, lp and J are the
same as casel|.

In the following, we will define linear functions that allow mappings
between intervals. Let A = [ap, ac), B = [bp, be), C = [cp, ce) and
D = [dy, d.) be four continuous intervals with corresponding lengths
la= (ae—ab),lB = (be —bb),lc = (Ce _Cb) andlp = (de _db)-

e Tolinearly map A to C', we we define thefunction f1:A — C such
that:

{ QeCh - ApCe
o= (1) o tetce
la la

o Tolinearly map theunion A U B (assuming that a. # by)to C, we
definethe function f2:4A U B — C such that:

_ cptA(z —ap)
fz(“‘"')‘{ c+ A L4+ (2 — by)

where A = +l

)
e TO Ilnearly map A to theunion B U C' (where b, #
the function f3:A — B U C' such that:

_f by +p(x) p(z) <
s@={ eI 0 Mo
wherep(z) =A(z — ap) and A = —(ZBZ+ZC) .

e Tolinearly map the union A U B to theunion C' U D, we define the
function f4:A U B — C U D such that:

r €A
r €B

# cp), we define

_J awto(@) p(z) < l¢
o= 4T e oS i
where the function p(x) is defined as:
_ Az — ayp) r€ A
pl#) = {/\(1‘+1A—bb) z€B

and \ = —((ZC‘HD;
+
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