A course on COMPUTATIONAL INTELLIGENCE IN ARCHAEOLOGY (80 hours).
UNIVERSITAT AUTONOMA DE BARCELONA. Simulating Socio-Historical Dynamics Lab, on behalf of Department of Prehistory.

Language: English
Artificial Intelligence is now one of the most important research domains both on the domain of theory but also in technology. Discoveries and advances in this field are entering into many different disciplines, among them Archaeology. The advantages of applying an artificial intelligence framework and analytical techniques to solving archaeological and historical problems are obvious, and can be divided into three different subjects: 1)  advantages in the domain of theory generated by the emphasis on formalization and automatization; 2) advantages in the domain of applied technology, especially given the possibilities of “intelligent” classification and processing of huge databases; 3) advantages in the domain of dissemination and divulgation, using virtual frameworks and simulations. This course offers an introduction to some of these aspects of artificial intelligence applications to archaeology.

CONTENTS: 

1. Introduction. A robot able to do archaeology. Formalizing Archaeological Problems (3 hours). (lecturer: J.A. Barceló)
2. A Round table about formalizing historical problems (debate with students and lecturers (4 hours) (chairman: I. Bogdanovic. Participants: students and UAB staff)

3. Automatic Explanation I: Expert Systems (2 hours) (lecturer: J.A. Barceló)
4. Automatic Explanation II: Bayesian networks (2 hours) (lecturer: J.A. Barceló)
5. A Round table about automatic tools for historical explanations (debate with students and lecturers (4 hours) (chairman: J.A. Barceló. Participants: students and UAB staff)
6. Machine learning. An introduction to statistical methods. (3 hours).  (lecturer: J.A. Barceló)
7. Machine Learning: Neural networks (3 hours).  ((lecturer: J.A. Barceló)
8. A practical session in which students will use AI software to analyze their own data (8 hours). (tutor: J.A: Barceló)
9. Examples. The analysis of shape and the visual appearance of archaeological artifacts. Using prehistoric tools: a computer simulation. (5 hours) (lecturer: J.A. Barceló, V. Moitinho)
10. Examples. Spatio-temporal modeling. Understanding the ancient use of landscapes and domestic spaces (4 hours). (lecturer: J.A. Barceló, J. Negre)
11. Simulating Prehistoric life. An introduction (2 hours) (lecturer: J.A. Barceló, F. Del Castillo)
12. A practical course to Agent-based simulation methodologies (20 hours)(lecturers: F.J.Miguel, X.Vilà)
Module 1: An Introduction to modeling social systems with Netlogo (4 h.)
1.1. Modelling methodology: physical, mathematical, and computational models

1.2. Agent Based Modelling (ABM): Overview, ABM & Social systems, ABM computer tools

1.3. Netlogo: download, installation, and first steps

1.4. Netlogo tools: library, dictionary and on-line resources

Module 2: Modeling social systems: Design & Structure (4 h.)

2.1 Programming: Coding design and structure

2.2 Programming types and techniques

2.3 Algorithms and procedures

2.4 Variables

2.5 Conditional blocks and loops

2.6 Flow Charts

Module 3: Modeling social systems with Netlogo: Basic Level Coding (4 h.)
3.1. The structure of Netlogo

3.2. The Graphic User Interface (GUI)

3.3. Netlogo basics: agents, procedures, variables

3.4. The ask command

Module 4: Modeling social systems with Netlogo: Advanced Level Coding (4h.)
4.1. Agentsets and breeds.

4.2. Conditional blocks and loops.

4.3. Plots and other output tools

Module 5: Modeling social systems with Netlogo: Expert Level Coding (4 h.)

5.1. Links, 

5.2. Lists, 

5.3. Behavior space, Experimental Labs

5.4. File I/O, GIS,  

5.5. External modules, 

5.6. Hubnet, Participative simulation  
