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Chapter 1:Introduction and Mathematics -- Chapter 2: Theory of
Modelling -- Chapter 3: Software -- Chapter 4: Density -- Chapter 5:
Regression and Interpolation -- Chapter 6: Location and
Characterisation -- Chapter 7: Point Pattern -- Chapter 8: Boundaries
-- Chapter 9: Networks -- Chapter 10: Interaction -- Chapter 11:
Perception of Landscapes -- Chapter 12: Simulations.

This volume is designed as a 12-lecture textbook, which can serve as a
course companion, self teaching guide and handbook for basic
concepts. Each lecture comprises 20 pages, in which the methods are
introduced, examples shown and the code is given. All examples are
computed with open source software, mainly R, and with archaeological
data available from the book's website. The book does not describe
elaborated high-end models but rather very basic modelling concepts
that serve as components in more complex models. The book enables
the reader to construct such models by themselves and be sensitive for
certain problems. In addition it gives hints for the interpretation of the
results. Students are usually quick to apply fancy methods yet fail in
the proper interpretation due to a lack of understanding of the
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underlying principles. This problem is addressed by the proposed book
through three concepts: 1. Command line software forces the students
to first learn some details before they are able to produce results on
their own. 2. The book is focused on principles and methods. When the
students understand a few basic principles, they have far better access
to a wide range of related methods. 3. Examples of poor analysis
highlight common pitfalls. The volume attempts to be an applied,
minimalistic and efficient textbook and is based upon several
successful courses.
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This book highlights the latest advances, innovations, and applications
in cement-based materials (CBM) and concrete structures, as presented
by leading international researchers and engineers at the International
RILEM Conference on synergizing expertise toward sustainability and
robustness of CBM and concrete structures (SynerCrete), held in Milos
Island, Greece, on June 14-16, 2023. The aim of the conference was to
discuss and arouse progress in research, development, and application
of CBM and structural concrete through combination of expertise from
distinct fields of knowledge, such as performance-based design, 3D
modeling for analysis/design, building information modeling, and even
robotics, while keeping focus on multiscale approaches at time and
spatial levels. It covers a diverse range of topics concerning alternative
concrete formulations for adaptation to climate change, performance-
based and multiphysics/multiscale design and innovative testing,
structural health monitoring and maintenance management, integral
BIM-based planning, and resource-responsible building. The
contributions, which were selected by means of a rigorous international
peer-review process, present a wealth of exciting ideas that will open
novel research directions and foster new multidisciplinary
collaborations. The two volumes encompass more than 200 original
contributions in the field.



