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PREFACE

Consciousness is one of the oldest scientific problems, recognized already in ancient times, both
in the civilizations of East and West. However, in contrast to scientific problems related to the
structure of matter and physical interactions, and their implications for understanding of macroscopic
and microscopic structural levels and phenomena, successfully scientifically resolved during past three
centuries of explosive development of natural sciences, the problem of consciousness has remained
scientifically unresolved to date. The reasons should be sought in extreme complexity of the
phenomenon of consciousness, which required development of fundamental theories and methods,
conceptually suitable for resolution of the problem.
Although consciousness has been the central theme of philosophical essays for a long time from
the very beginning of philosophical thought, or traditional esoteric practices of the East and West
which have reached significant level in control of altered states of consciousness with significant
philosophical and religious implications - the first scientific attempts to enlighten the phenomenon of
consciousness appeared only in psychology of the second half of 19th century (through development of
psychophysics and theories of personality), physics of the beginning of 20th century (through
development of quantum mechanics and articulation of the problem of the so called wave function
reduction, and the role of observer in that process), and computer sciences of the second part of 20th
century (through development of artificial intelligence and the conception that the whole cognitive
process can be reduced to a computer algorithm). However, due to scientific methodological
difficulties the problem of consciousness was afterwards marginalized in these sciences.
A contemporary critical survey of the problem of consciousness can be found in monographs of the
eminent theoretical physicists Roger Penrose (Shadows of the Mind: A Search for the Missing Science of
Consciousness, Oxford Univ. Press, Oxford, 1994), of the molecular biologist and Nobel Prize laureate
Frensis Crick (The Astonishing Hypothesis: The Scientific Search for the Soul, Charles Scribner's Sons, New
York, 1994), and of the eminent philosopher Sir Karl Poper and neurophysiologist and Nobel Prize laureate
Sir John Eccles (The Self and Its Brain, Springer, Berlin, 1977).
The last decade of 20th century has been proclaimed by United Nations as the decade of brain
research, which certainly gave a new impulse to investigation of the phenomenon of consciousness, as
the most complex brain function. Beside the development of new experimental techniques which
enabled physiological investigation of interactions of hierarchically interconnected neighboring brain's
neural networks levels, the significant contribution in understanding functions of such a hierarchical
structure was given by theoretical breakthroughs in the fields of modeling of bioinformation processes
and design of artificial neural networks. Neural networks, as an attempt to model the brain functioning,
possess many good properties: parallel functioning, accomplishment of complicated tasks in relatively
short time, distributed information, weak sensitivity to local damages, as well as possibility for
learning, i.e. adaptation to environmental changes and experience-based improvement of functioning.
Beside brain's hierarchical neural networks, significant role in global distribution and
memorizing (over the whole cortex) of hierarchically processed information during the learning
process is played by brainwaves. Especially significant role of brainwaves is related to biophysical
modeling of consciousness i.e. states of consciousness, characterized by significant acceleration of
conscious information processing, which cannot be explained by purely electrochemical processes
laying in the basis of synaptic processes in biological neural networks.
Therefore, in the last few years the phenomenon of consciousness comes again in the focus of
the world scientific community. In 1994 two international conferences were held in USA (Tucson and
San Diego), and in May 1995 a Yugoslav symposium (Belgrade) in organization of European Center
for Peace and Development (ECPD) of the United Nations University for Peace - which represented
initial impulse for appearance of this book. It is currently estimated that the problem of consciousness
belongs to ten most significant scientific problems, although it might soon become one of the most
significant owing to its potential implications in many scientific fields.

So, for instance, an understanding of the phenomenon of consciousness in medicine might give
rise to enlightening of many secrets of the brain functioning, as well as of the role of ionic acupuncture
system in cognitive aspects of altered states of consciousness. In psychology we could understand
mechanisms and roles of altered states of consciousness in the growth of personality, control of
creativity, as well as transpersonal phenomena usually accompanying these states. In biology it might
appear that limits of interactions between individuals are more provisional than widely believed, which
would be of significance not only for adaptive mechanisms on the level of the whole biological
species, but even for deeper understanding of the very significance of morals in human population. An
understanding of the phenomenon of consciousness in physics could give rise to a deeper
understanding of fundamental problems of the observer's role in quantummechanical act of
measurement, which would demonstrate that consciousness, space, time, and matter are more deeply
interwoven than widely believed. So, an understanding and controlling of transpersonal interactions
would significantly change the field of communications, where many traditional barriers might be
radically surpassed. In computer sciences, an understanding of the nature of consciousness might give
rise to computers with artificial consciousness, which would function on deeper quantummechanical
principles. Finally, and not accidentally, a deeper understanding of the very nature of consciousness
and transpersonal phenomena might radically shift our scientific understanding of some ultimate
philosophical and religious questions, traditionally remaining outside the domain of theoretical and
experimental scientific methods of natural sciences, being therefore a subject of deep and painful
irrational divisions throughout the whole history of human civilization, which could be finally
overcome due to scientific breakthroughs in the field of consciousness.
As a result of contemporary scientific trends, here in Belgrade we have decided to unite the
existing laboratory and scientific capacities of several eminent institutions of medical, psychological,
and engineering profiles on multidisciplinary project "Investigation of Higher Brain Functions, with
Biomedical, Technical, and Technological Applications", within the Joint Laboratory for Cognitive
Neurosciences and Neuroengineering. The Joint Laboratory will also represent a center of excellency
and scientific basis of European Center for Peace and Development (ECPD) of the United Nations
University for Peace, through organization of symposiums and specialistic educational courses in the
field of neurosciences and neuroengineering.
The Belgrade symposium Consciousness: Scientific and Technological Challenge of the 21st
Century, held during 29-30 May 1995, as well as this book appearing several months later, represent
first significant activities of Joint Laboratory, demonstrating competence of Belgrade scientific
community to cope with so complex multidisciplinary scientific problem.
This book consists of four parts. In the first one, related to Phenomenology of Consciousness,
after anthropological and philosophical essay devoted to archetypal selfconsciousness of paleolithicneolithic civilization of the "divine Pelasgians" from the Balkans and its influence on Pythagoras
(Lj.Kljakić), a survey of different conceptions of consciousness through history of philosophy is given,
with argumentation for necessity of a new scientific synthesis (V.Abramović). Then follows a survey of
investigation of consciousness in experimental psychology, with original approaches to analysis of the
composition of dreams, and effects of hypoxia on cognition (P.Ognjenović), and, finally, a detailed
presentation of biological bases and neurophysiological correlates of free will, attention, conscious
intention and perception, and selfconsciousness and emotions (V.Desimirović).
The second part, related to Altered States of Consciousness, starts with a detailed comparative
survey of the structure of Universe, the structure of human selfhood, human bodies, human states of
consciousness, psychic powers, as well as precise techniques for expansion and attainment of higher
states of consciousness in esoteric practices of ancient Indian Upanishads and teaching of the
contemporary Christian mystic Daskalos, with striking correspondences between these two traditions
(P.Vujičin). Then follow the application of psychotherapeutic ritual in Amazon tribal societies, with
shamanistic control and interpretation of hallucinogenic altered states of consciousness (Č.HadžiNikolić, B.Petković-Medved), as well as a survey of contemporary methods of neurolinguistic
programming, including original integrative model for efficient hypnotherapeutic reprogramming of
old behavioral models (G.Stanojević-Vitaliano).

The third part encompasses Electroencephalographic Correlates of States of Consciousness. It
starts with a broad survey of pharmacoelectroencephalography (PEEG), i.e. electroencephalographic
study of drug effects, with significant clinical implications (Ž.Martinović), and followed by a detailed
relationship between clinical neurophysiological polysomnographic data and different sleep disorders
(N.Ilanković, A.Ilanković). Out of the new methods of EEG signal analysis, the application of the
theory of deterministic chaos is given, illustrated in the cases of normal and pathological EEG
(V.Radivojević, M.Rajković, D.Timotijević, M.Car), as well as original methodology and software
environment for quantitative analysis of EEG activity in altered states of consciousness, with
particular application on the monitoring of the healing process (E.Jovanov).
The fourth part, In Search for a New Paradigm, consists of original scientific approaches to the
problem of consciousness, which mostly bear characteristics of a new scientific synthesis. It starts with
the conception of information physics, as a synergetic theory of classical mechanics, quantum
mechanics, and theory of information, which relates consciousness with biology and physics, and finds
the roots of biological form of consciousness in biophysical cytoskeletal processes (Đ.Koruga). The
second approach points out a universal Mind/Matter code starting from the unity of chemical and
genetic codes, unifying global-integral introspective method of the East and single-partial empirical
method of the West (M.Rakočević). The original triunism concept is then presented, offering new
possibilities for formulation of the scientific basis of "thought", and seeking for resolution of the
brain-mind problem through relationship of three hierarchical levels: neurobiological, neurological,
and behavioral ones (Lj.Rakić). Finally, a new biophysical model of altered states of consciousness is
given, which - starting from the only hypothesis that consciousness is related to electromagnetic field
of brainwaves, and using methodology of fundamental relativistic and quantum physics - accounts for
the dynamics of psychological processes in altered states of consciousness as well as numerous bizarre
transpersonal phenomena in transitional states of consciousness, necessarily implying some
experimental tests of the model (D.Raković).
The Editors are grateful to all authors for their great efforts to present, in a very short time, the
results of Belgrade scientific community in exploration of this extremely significant and complex
scientific problem. We believe that forthcoming time will multiply repay for efforts invested.
Finally, Editors and Publisher greatly acknowledge sponsorships of Yugoslav Ministry for
Development, Science and Ecology, ITM Company, and Railway Health Center Belgrade.
We are especially indebted to Branko Vukov, B.S., for his hard work and high professionalism in
technical preparation of the book.

Belgrade,
May-November 1995

Dejan Raković
Đuro Koruga
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