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E is a locally compact and separable (ICS) space, and EF,é?
J15respectively the families of the closed, open and compact sub-
sets in E. For anyBcE,S‘T = {F, F eF, FnB;égb} is the
family of the closed sets hlttlng B, and sﬁ the complementary
family. Then the topology on F generated by the EF&, G 6€? and
EFK, K €406 is compact and separable. The corresponding borelian
tribe o, is generated either by the QWK, K € SO or by thelﬁﬁg,

G € & . A random closed set (RACS) is defined by a probability

P on Ope The subspace ' ¢ & of the non empty closed sets is

ICS, but non compact (except if E is compact) and we may define
o-finite measures on F"',

If ¢ is a function on SO, there exists a probability P on
(resp. a positive o-finite measure 6 on F*') such that P(iFk) =
¢$(X) (B(EFk) = ¢(X)), K € J6 if and only if ¢ is an alternating
Chogquet capacity such that 0 £ ¢ < 1 (resp. 0 < ¢ < ») (Choquet
Theorem). Various classes of RACS are considered and characterized
by simple propertics of the functioanals . V

- A RACS A without fixed points is infinitely divisible for
the union (is an IDRACS) if and only if it is the union of a Pois-
son process o-finite on &', or if and only if P(FFX) = exp(-4(K))
for a finite Choguet capacity ¢. In the euclidean space E = RN, a
RACS A is stable if for any n > O, the union Ay U...U A, of 1 inde-
pendent RACS equivalent to A is equivalent to an homothetics of A.
A stable RACS is an IDRACS. Then A is stable for the union if and
~only if the capacity ¢ is homogeneous.

- ¢ is C-additive if ¢(K) + ¢(K') = ¢(KU K') + ¢(K N K') for
any K, K' € C(J6) (i.e. compact and convex) such that X J K' € C(J6).
Then, a capacity ¢ is C-additive if and only if the corresponding

c-finite measure 6 is concentrated on the space C(€F') of the non-
empty convex closed sets,



- A RACS is semi-markovian if AN Kand AN XK' are independent
conditionnally if A €FC for any K, K', C €46 such that K and X'
are separated by C. Then an IDRACS A is semi-markovian (is a SMIDRACS)
if and only if it is the union of a Poisson process concentrated on
C(&F'), i.e. if and only if ¢ is C-additive.

- Simple examples of SMIDRACS are : the boolean schemes (union -
of a Poisson process on C(SG')), and the Poisson flats (union of
Poisson processes on the linear manifolds).

— iore generally, any stationary SMIDRACS is the union of a
o-finite Poisson process concentrated on the convex cylinders with
compact bases. The general form of the associateq capacities ¢
(i.e. of the C-additive capacities invariant under translations) is :

: N -
$(K) = E[rg(a, @ K)] + ka /Fk(ds) E[Ay_y(Ag © Mg1 K)]
SR
k

where Ay-x 1s the Iebesgue measure on mn;k, A, 1s a RACS a.s. com-
pact and convex, qfk c C(F') is the set of the k-dimensional sub-
spaces of mN, Fk a positive measure on Efk’ HSJ_K is the projection
of K on the subspace st orthogonal to S ¢ £fk, and, for-LFk almost
every S e,g%, AS is a RACS a.s. convex and compact in S\ In parti-
cular, a RACS is a Poisson flats if and only if it is stuble, sta-
tionary and semi-markovian.




