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Random functions and random fields, autocorrelation functions --
Coordination number of grains -- Entropy and rock physics -- Effective
properties of rocks -- Markov random fields and random walks --
Thermodynamic algorithms.

The book is the first systematic and comprehensive treatise of
stochastic models and computational tools that have emerged in rock-
physics in the last 20 years. The field of statistical rock-physics is a
part of rock-physics (Petrophysics). Its concepts, methods and
techniques are borrowed from stochastic geometry and statistical
physics. This discipline describes the interior geometry of rocks;
derives their effective physical properties based on their random
composition and the random arrangement of their constituents; and
builds models to simulate the past geological processes that had
formed the rock. The aim of the book is to help the readers to
understand the claims, techniques and published results of this new
field and—most importantly—to teach them in order to creatively apply
stochastic geometry and statistical physics in their own research tasks.
For this purpose, the underlying mathematics will be discussed in all
sections of the book; numerical solutions will be highlighted; a full set
of references will be provided; and theory will go hand-in-hand with
practical applications to hydraulic permeability, electric conduction,
rock failure, NMR, mechanics of random grain packings, as well as the



compaction of shale.



