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D a r i o  F l o r e a n o  a n d  C l a u d i o  M a t t i u s s i

New approaches to art i f ic ia l  intel l igence spr ing from the idea that intel l igence emerges as

much from cel ls,  bodies,  and societ ies as i t  does from evolut ion, development,  and learning.

Tradi t ional ly,  art i f ic ia l  intel l igence has been concerned with reproducing the abi l i t ies of

human brains;  newer approaches take inspirat ion from a wider range of  b io logical  structures

that that are capable of  autonomous sel f -organizat ion. Examples of  these new approaches

include evolut ionary computat ion and evolut ionary electronics,  art i f ic ia l  neural  networks,

immune systems, biorobot ics,  and swarm intel l igence—to ment ion only a few. This book

offers a comprehensive introduct ion to the emerging f ie ld of  b io logical ly inspired art i f ic ia l

intel l igence that can be used as an upper- level  text  or as a reference for researchers.

Each chapter presents computat ional  approaches inspired by a di fferent biological  system;

each begins with background informat ion about the biological  system and then proceeds to

develop computat ional  models that make use of  b io logical  concepts.  The chapters cover

evolut ionary computat ion and electronics;  cel lu lar systems; neural  systems, including

neuromorphic engineer ing; developmental  systems; immune systems; behavioral  systems

—including several  approaches to robot ics,  including behavior-based, bio-mimet ic,

epigenet ic,  and evolut ionary robots;  and col lect ive systems, including swarm robot ics as

wel l  as cooperat ive and compet i t ive co-evolv ing systems. Chapters end with a concluding

overview and suggested reading.
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