
Gibbs Models

The Gibbs point processes belong to a large class of point processes where interaction between the points are con-
sidered for modeling. The interactions can be repulsive or attractive depending on the type of model we choose to
represent the physical system while the null model is typically a Poisson point process [1].

Strauss Process

Strauss process is a generalization of the Gibbs process and can be considered as one of the variations of the basic
Gibbs hard core process. In the Gibbs hard core process, it is physically impossible for two points to lie closer than
h distance apart. But if those points are not impossible but improbable the model is called the Strauss process.
Therefore, in Strauss process, close pair of points are penalized instead of forbidden. Thus, if the probability density
of the Gibbs hard core process is given by,

f(x) =
{

β if hard core constraint is satisfied,
0 if hard core constraint is violated.

where β is the ‘abundance’ defined in the “Overview of the Gibbs process and L-function” section; then probability
density for the Strauss process is,

f(x) = c β γt(x,h)

where c is a constant, the parameter 0 ≤ γ ≤ 1 is the interaction parameter, and t(x, h) is the number of unordered
cells which are closer than the interaction distance h.

Thus, according to above definition of probability density, a collection of cells with many pairs of close cells is much
less likely than a collection of cells with only a few close pairs.

Geyer Saturation Model

We note that in the above Strauss process, if γ = 1, then it is essentially a Poisson point process and γ > 1 can
introduce clustering. However, γ > 1 cannot exist because the probability density is not integrable since it can take
arbitrarily large values. Hence, to include the clustering phenomena, Geyer [2] suggested a saturation model where
the probability density is,

f(x) = c β γmin(s,t(x,h))

where c, β, t(x, h) are as described above and s ≥ 0 is the saturation parameter. Note that s = 0 is a Poisson
process and if s > 0, the interaction γ may take any positive value. If γ < 1, we will have an inhibiting phenotype
and γ > 1 will have a clustering phenotype. Also, s = ∞ is a Strauss process. Thus, Geyer saturation model is a
generalization of the Gibbs hard core process.
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