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ADVENTURE projects (STREPs)

ATOM3D 

Advanced techniques for optical manipulation using novel 3D light field synthesis 

The aim is to develop novel optical manipulation techniques, for "optical tweezers", whereby the momentum carried by the photons of an intense laser beam can be used to manipulate microscopic objects, ranging from atoms to particles in the micron size range. It opens the way for trapping and localising tiny biological samples such as viruses and DNA, and has exciting applications in fundamental science (optics, atomic physics) and technology, including micro-fluidics. 

AUTOMATION

A novel imaging system providing high-content high-throughput multi-dimensional analysis of microscopic biological structure inside non-adherent living cells

Established techniques for three-dimensional (3D) fluorescence imaging microscopy of individual living cells still suffer from the critical constraint that samples must be stabilised by attachment to an optically transparent surface, thereby completely precluding their use for non-adherent cell types as, e.g. stem cells, systemic cancer cells and lymphocytes. As such, AUTOMATION (automated tomographic analysis station) envisages a completely new 3D micro-imaging technology targeted specifically at live, non-adherent cells; enabling hands-off, rapid, quantitative 3D reconstruction, as never before realised and giving new perspectives for cellular biology, pathology and the study of infection and virulence therein. 

BIGDFDensity Functional calculations for systems of unprecedented size on parallel computers

Simulation is playing an ever increasing role in chemistry, physics, materials science and biology. BIGDF aims to develop a new versatile simulation tool that will significantly extend today’s limits by enabling the description of systems that are at least one order of magnitude larger based on an algorithm that scales only linearly with respect to system size within a systematic multi-resolution basis set. The project involves a strong interdisciplinary team spanning from physics, mathematics to computer sciences.

BIODEFENCE 

Rapid induction of passive immunity against weapons of bioterrorism using transformed GRAS (Generally Regarded As Safe) organisms 

The objective is to develop a completely new mechanism of rapid immunisation, by genetic engineering Lactobacilli - microorganisms which live in the human gastrointestinal tract - to express antibodies of multiple specificities. After ingestion, the microorganisms will colonize the intestinal mucosa and secrete antibodies enabling rapid protection against bioterrorism agents or emerging diseases. 

BIOPLASMA 

Bio-engineering by atmospheric plasma treatment 

Bio-compatible and bio-active surfaces are crucial in many areas of biotechnology and in medical applications such as bone implants. BIOPLASMA aims to develop novel techniques using low temperature plasmas (ionised gases) to bind bio-molecules in order to create low cost bio-active coatings. 

CHIRALTEM 

Chiral dichroism in the transmission electron microscope 

Using new experimental results, the aim is to develop a novel method for accurate measurement of chiral dichroism (the absorption of circular polarised photons). If successful it will provide a new analytical technique for transmission electron microscopy, allowing accurate measurement of magnetic properties below the surface and in multilayer materials at nanometre resolutions.

EA-BIOFILMS 

Electrochemical control of biofilm-forming micro-organisms 

The project aims to exploit "electro active" (EA) micro-organisms that are able to form thin films and to "plug themselves in" to conducting surfaces and extract electrical power directly from them. If successful, such micro-organisms could provide a new and revolutionary way to catalyse and control chemical reactions in diverse applications such as bio-remediation, bio-sensors, and corrosion prevention. 

ELCAT 

Electrocatalytic Gas-Phase Conversion of CO2 in Confined Catalysts 

By combining the size-selectivity of nanoporous membranes with the catalytic properties of noble metals, the objective is to realise an as-yet elusive vision: the production of chemicals from CO2 and H2 under "mild" reaction conditions. This could have enormous industrial and environmental implications ranging from the use of solar energy to produce fuels from CO2 and H2O, and the reduction of greenhouse gases, to chemical syntheses and processing.

GIFT

Global Integrability of Field Theories

Global integrability is a long standing problem of central importance for all sciences using differential equations for mathematical modeling and analysis, ranging from natural and engineering sciences to environmental, social and economic sciences. With a novel approach and connecting hitherto unrelated fields and results, GIFT aims at the design of the theoretical basis and algorithmic criteria for completely novel technologies in the mathematical modelling and analysis of complex systems. A deeper understanding of the global integrability of physical field theories will form lead to more powerful modelling, analysis and simulation tools allowing for even more complex models. Any advance in global integrability analysis will lead to immediate progress in vast areas of engineering sciences. Due to the strong emphasis on algorithmic solutions, the later development of automatised toolboxes will make sophisticated mathematical techniques available to industry.

HYGEIA

Hybrid Systems for Biochemical Network Modeling and Analysis

“Hybrid systems” have been the subject of intense research activity in control engineering and computer science resulting in powerful methods for modelling, analysing and controlling the behaviour of such hybrid systems, e.g., in embedded computation systems, where digital devices interact with an analogue environment. Even though it is widely recognised that many biochemical processes as well involve hybrid dynamics, i.e. interaction of both discrete and continuous phenomena, there have been very few attempts to establish links between these two classes. Thus, HYGEIA aims to address open problems in modelling biochemical networks by exploiting recent developments in the area of hybrid systems. The  interdisciplinary team will combine new, data rich, biological technologies with methodological and computational advances in hybrid systems to enable a complete re-thinking of modelling and investigating biological processes that display hybrid behaviour, such as the regulation of the cell cycle and cell differentiation. The research program of HYGEIA is expected to have a major impact on the ambitious goal of devising computer-based simulators of whole cells.

INA 

Imaging with neutral atoms 

The objective is to improve the resolution of helium atom microscopy by a factor of 50, from 1 micron to 0.02 micron. This would create a novel imaging method with unique characteristics and a wide application range (bio-physical, bio-medical, electronics, and other applications), and give European researchers a leading position in the technology of atom optics. 

NANOBIOMAPS

Imaging mass spectrometry for nanoscale mapping of biological cells and tissues

Current methods for chemical analysis of cells and tissues provide either non-local information of the chemical composition or local information of a few pre-selected substances. The objective of NANOBIOMAPS is to develop new technologies for sub-micrometer-resolved, chemical 3D-mapping of substances in single cells and organised tissues. The techniques will be based on time-of-flight secondary ion mass spectrometry (TOF-SIMS) and laser secondary neutral mass spectrometry (Laser-SNMS), providing simultaneous identification, localization and co-localization of a variety of substances (lipids, peptides, proteins, drugs and metabolites) without the need for pre-selected molecular labelling. The final goal is to achieve sensitivities and lateral resolutions below 50 nm. These new technologies would enable breakthrough discoveries and applications in several fields of research and technology, such as fundamental biology, clinical diagnostics, pharmaceutical R&D, nanobiotechnology, and food and environmental impact on health.

ORTHO AND PARA WATER

Adventure with nuclear spin-isomers: separation, physical chemistry and applications of ortho- and para-water 

Water has a molecular structure based on two identical hydrogen atoms bound to oxygen, H2O.These two identical Hydrogen atoms exist in two forms: one with a total nuclear spin number 1 (ortho isomer, o-), the other with  or zero (para isomer, p-) respectively. Recently, it has been shown via submillimeter IR spectroscopy that mixtures enriched in one isomeric species can be obtained by selective adsorption onto alumina or activated coal surfaces and thus altering the equilibrium o/p ratio which is normally 3:1 at room temperature. In fact, due to the central role of water for life on Earth, the availability of water with altered o/p ratio could be of paramount importance and may open new, highly innovative applications in a number of fields, ranging from, e.g., medicine, biology, chemistry to earth sciences and meteorology. The ADVENTURE project “ORTHO AND PARA WATER” aims at exploring the feasibility of some of these exciting applications.

PHARMAPOX

Chemistry, pharmacology and bioactivity of a novel apoptotic compound - a sex regulator in decapod crustaceans with promising environmental and medical applications

Starting point is a recent discovery that the ingestion of certain types of diatoms by shrimp species induces the development of primary females by early disruption of the male gonad through apoptosis (programmed cell death). Normally, the apopotic factor is triggering the quick death of cells naturally programmed to die about 12 months after hatching. PHARMAPOX aims at isolating and characterizing the bioactivity and explore the unique biotechnological potential of this new, peculiar apoptotic factor present in these marine diatoms. Additionally, its antiproliferative activity will be tested on human cell lines, both normal and neoplastic (leukemia and solid tumours). The production of the novel apoptotic compound has biotechnological and medical significance and potential for tremendous impacts through applications in aquaculture and ecology. PHARMAPOX will be carried out by an international multi-disciplinary team with experience in marine biology, chemistry, pharmacology and human pathology.

SAFER

Advanced Non Invasive Foetal Diagnostics

Current methods for invasive prenatal diagnosis have a significant risk of induced abortion (1-2%) or maternal injury and considerable discomfort and psychological distress. The SAFER project aims to exploit breakthroughs at the confluences of bio-, micro- and nano- technologies to create a low-cost non-invasive intelligent diagnosis system using a nanotechnology-based device for the isolation, enrichment and detection of foetal cells from maternal blood. However, the potential application of SAFER technologies goes far beyond pre-natal diagnosis, spanning from cancer diagnostics and theranostics, to the isolation of stem cells to POC diagnostics, environmental monitoring and food quality control.

SOLAR-H - Linking molecular genetics and bio-mimetic chemistry - a multidisciplinary approach to achieve renewable hydrogen production

SOLAR-H aims to develop novel routes for H2 production from solar energy and water. Artificial photosynthesis in man-made, chemical systems and photo-biological H2 production using living organisms will be combined to explore the promising opportunities which may be inspired at the interface of these topics and to carry out the basic science necessary to develop novel production routes. Hydrogen production by these methods is still distant, but has a vast potential for the energy-dependent European economy. The project brings together a multidisciplinary team of world-leading laboratories covering scientific expertise from genetics and molecular biology via biophysics to organometallic and physical chemistry.

SPOTLITE

Molecular resolution with focused visible light

Breaking the diffraction barrier of focusing optical systems is one of the most challenging yet realistic goals in science to date, with great potential reward. To achieve this goal SPOTLITE will pursue a radically new concept. If successful, the SPOTLITE optical nanoscopy will allow the non-invasive 3D-visualization of live cells and the writing of nanostructures in 3D. Imaging live cells on a macromolecular scale (<10 nm) would revolutionize the understanding of cellular function and disease. More over it would profoundly impact the field of data storage and lithography, and foster optical technology into the deep-UV and X-ray regime.  

THE OPTICAL NOSE 

An on-line, non-invasive and total-profiling instrument for trace gas sensing applications in medical sciences 

More than three thousand volatile organic compounds found in human breath may be markers of diseases. This project aims to develop and apply a novel type of laser-based analytical instrument, for rapid, non-invasive screening of human breath to identify specific markers related to various diseases. 

VIMPA

Vibrating Microengines for Power Generation and Microsystems Actuation

The goal of VIMPA is to develop a new class of batteries with high energy and high power density to be embedded in portable or autonomous devices, where there is a strong need for miniature high performance power supplies. It will be based on a Micro Electro-Mechanical System able to exploit combustion for mechanical and electrical power generation (power MEM). VIMPA aims at introducing a discontinuity in the power MEMS technology by developing vibrating frictionless structures associated with repeated combustions. The enabling paradigm for the success of VIMPA is a real multidisciplinary consortium in which state-of-the-art teams in combustion research, microengineering design and MEMS fabrication are working together.

INSIGHT projects (STREPs)

PERFORCE 

Perfluorinated organic compounds in the European environment 

Perfluorinated Hydrocarbons (PFCs), presumably resulting from human industrial activity, can be increasingly detected at trace levels in the environment. The resulting health threat of such potentially toxic chemicals is a matter of growing concern but has not yet been measured. This project aims to establish means to assess both the prevalence and possible health impact of PFCs to human health throughout the EU. 

PORGROW 

Policy options for responding to the growing challenge from obesity 

Obesity has recently been recognised as a problem of epidemic proportions, but it is extremely difficult to address, given the range of factors and interest at stake. The project aims to generate a novel form of systematic socio-technical intelligence based on multicriteria mapping, to assist policy formation and pilot a new cross-national methodology to develop more effective anticipatory forward-looking strategies.

NEST SUPPORT actions (SSAs)

ATBEST
Assessment tools for breakthroughs in science and technology

Managing innovative science, where uncertainty in both the outcome of research and the potential benefits are great, is a notoriously difficult task. ATBEST will develop novel assessment tools for interdisciplinary research with high technical risk, to help manage these tasks. The tools will be validated with scientists working in cutting-edge research areas such as nanotechnology. If successful the ‘toolkit’ will be a valuable asset for management of NEST and other ‘blue sky’ research projects.

CREA

Creativity capabilities and the conduct of highly innovative research in Europe and the United States

CREA aims at devising a number of methodologies enabling policy makers in the context of NEST to shape research programmes in a way that will attract individual researchers and organisations with high potential to initiate research into new and emerging topics and fields of science and technology development. CREA pursues three objectives: First, to delineate and apply a methodology allowing the identification of relevant individuals and organizational units in Europe and the United States; Second, to explore and analyse institutional characteristics at the micro-, meso- and macro-levels enabling and fostering highly creative and unconventional research activities; third, to gain a better understanding of how to influence the factors underlying research creativity and how to enable highly creative researchers and organisational units to pursue unconventional but potentially promising research avenues. Two emerging fields will be analysed with the new methodologies, nanoscience and genetics.

NEST-IDEA
NEST – Information on development of emerging activities

A support action under the NEST initiative, NEST-IDEA will explore exciting new potential research possibilities. The aim is to raise awareness within the scientific community of unconventional research approaches, and of the rewards from sharing new concepts in emerging science and technology areas. The project will encourage the development of future NEST projects by pioneering research groups. Pinpointing the newest trends in research will stimulate and focus research policy in Europe.

NETIAM
New and emerging themes in industrial and applied mathematics
The NETIAM project is developing mathematics as a tool to integrate the approaches of science from many disciplines. New theoretical and computing techniques enable maths to play a vital part in the research process much earlier than previously. The project will link multidisciplinary teams on four very complex problems of sociology, economics, manufacturing and natural sciences. The new common mathematical approaches derived should apply to many other issues, and generate new ADVENTURE and PATHFINDER projects.

Tackling Complexity in Science

BRACCIA

Brain, respiration and cardiac causalities in anaesthesia

Almost 1% of all patients under general anaesthesia experience awareness/pain during surgery - which is highly distressing for affected individuals. So a team of European physicists, anaesthesiologists, cardiovascular physiologists, neuroscientists, information scientists and biomedical engineers will come together to attack the problem with state-of-the-art scientific tools drawn from nonlinear dynamics and information theory. They will study interactions and causal relationships between brain, respiratory, and cardiac oscillations in order to pave the way to a new method for gauging depth of anaesthesia.

CAVES

Complexity: Agents, Volatility, Evidence and Scale

The CAVES project will develop procedures for formulating and evaluating social policies addressing issues of enormous complexity. These procedures use simulation models of how indivuals behave, how and with whom they interact socially, as well as statistics describing social outcomes from local to global levels. The models are developed in a proces involving participation by stakeholders – helping them to formulate clear, coherent expectations of policy benefits and dangers.

CO3

Common Complex Collective Phenomena in Statistical Mechanics, Society , Economics, and Biology

The failure of mathematical models to understand and control social, economic and biological phenomena was attributed in the past to the lack of realistic detail. We show that the problem is with the method used: (differential) equations acting on continuous quantities. We prove mathematically and practically the emergence of  collective objects with realistic complex adaptive dynamics in conditions in which the continuum equations simply predict uniform death/ lack of social / economic activity.

COMPLEXMARKETS

Financial markets and complexity: Uncertainty, heterogeneous micro agents and aggregate outcomes 

Growth and economic well being quite generally are inhibited if financial markets are unable to transfer resources efficiently from the suppliers of liquidity to risk takers and entrepreneurs. Yet in practice we see substantial signs of inefficiency; excess volatility and periodic crises are common and the standard rational representative agent theory used in Economics has failed to offer an adequate explanation.. This project brings together, mathematicians, physicists, financial economists, statisticians and psychologists to develop an alternative theoretical approach based on viewing markets as complex systems of heterogeneous interacting agents which recognise social and psychological as well as economic forces.

CREEN

Critical events in evolving networks

The CREEN project (Critical events in evolving networks) is focused on the issue how information spreads out through the scientific community, when it leads to epidemic-like behaviour and how such scientific avalanches trigger and resonate with avalanches of information about science in the wider public. The results can be useful for science policy makers.

DYSONET

Human behavior through dynamics of complex social networks: an interdisciplinary approach

DYSONET will further develop quantitatively the science of complex social networks using methods of Statistical Physics, to elucidate the dynamics of human behavior. Extensive real-world data of social nature will be analyzed for studying phenomena such as crowd behavior, search strategies, etc. We will generalize the results to economic, traffic, and environmental networks. Useful applications include approaches for efficient optimisation, controlling panic situations, optimizing searching for lost people, etc.

E2-C2

Extreme Events: Causes and Consequences

Extreme events are a key manifestation of complex systems. E2-C2 will develop methods for describing, understanding and predicting extreme events by combining expertise in complex systems, the natural and social sciences. The main study areas include (i) natural disasters; (ii) socio-economic crises; and (iii) the interaction between economic and climatic changes. Expected outcomes include validated data sets, novel insights, and forecast algorithms.

EMBIO

Emergent organisation in complex biomolecular systems

Biomolecular systems exhibit spontaneous self-organisation that is critical to their function.  Examples are protein folding and the self-assembly of membranes. The project aims to develop mathematical and computational approaches primarily to identify the poorly understood principles of this phenomenon. This will provide a basis for modelling of this fundamental property of complex biomolecular systems and will therefore be of great importance to biology, medicine and biotechnology.

MMCOMNET

Measuring and Modelling Complex Networks Across Domains

MMCOMNET will improve our understanding of how the complex networks that surround us in everyday life function, and how and why they change over time. In particular, the project will focus on biological networks, supply chains and high-tech innovation clusters. The network structures encountered in these three application domains are highly relevant to modern society, and also have been chosen to bring together European researchers from the life sciences, the physical sciences, the social sciences and mathematics in a strongly interdisciplinary and focused programme of research. MMCOMNET will develop new ways to measure and characterise empirically observed networks, and develop models which can help illuminate the mechanisms underlying network behaviour. On this basis, novel design principles which can guide the construction of technical, socio-technical and socio-economic networks will be developed.

STARFLAG

Starlings in flight: understanding patterns of animal group movements

The sight of large flocks of birds, forming complex and highly coordinated patterns in the skies of most European cities, is quite a familiar one. However, the rules governing such coordination, and the very aim of flocking pattern-formation, are still largely unknown. STARFLAG tackles this complex phenomenon by 3D image-reconstruction of flocking pattern-formation, mathematical and statistical description of it, biological interpretation of the results. Moreover, as far as flocking pattern-formation is a general feature of large masses of individuals, either animals or humans, STARFLAG aims to use the gained knowledge to understand herding behaviour and panic events in economic contexts.

UniNet

Unifying Networks for Science & Society

Modern scientific research has discovered a dynamic world full of inter-connected structures, from molecules, genes, brains up to ecosystems and the global market. UniNet is a European research initiative based on the idea to identify and investigate common mathematical structures in those networks. This approach will trigger new research in applications and deepen our understanding on regulation, modularity and robustness of complex systems.

Synthetic Biology

EUROBIOSYN

A modular platform for biosynthesis of complex molecules

Saccharide structures play key-roles in a multitude of cellular processes and correspondingly also in design of modern therapeutics. This becomes ever more evident from the flowering field of glycomics. However, methods to produce them on a commercial scale are hardly developed and extremely expensive. EUROBIOSYN designs a fundamentally novel but large-scale process compatible approach based on extended sub-cellular enzyme networks that mimic cellular functionalities. 

HYBLIB

Human monoclonal antibodies from a library of hybridomas

HYBLIB aims to construct a library of hybridoma cells, which should be easily screened for human antibodies of any specificity due to surface displayed antibodies. Antibodies of higher affinities are generated by the apparatus responsible for somatic hypermutation. Engineered signalling pathways downstream the B-cell receptors allow for the labelling free detection of antigen-specific antibodies. Thereby, we hope to improve the current state of the art in the production of monoclonal antibodies.

NETSENSOR

Design and Engineering of gene networks to respond to and correct alterations in signal transduction pathways

Cancer is a disease involving many genes ‘going wrong’ simultaneously, which makes it difficult to treat. Increasingly, genes are being studied in terms of networks - interacting with each other in ways that are similar to the layout of electronic circuit boards. One such network is the p53 ‘cancer-protection’ system – a network containing many members that sense damage to the cell (such as from sunlight or X-rays) and tell that cell whether to try to repair itself or die. When the network goes wrong, cells do not respond properly to damage and cancer may result. Mutations in this network are found in virtually all human tumours, although these problems may occur at many different levels. The aim of this EU-funded project is to develop artificial cancer-sensors to detect and repair multiple problems in the p53-network. The work is based on recent progress in designing artificial gene networks – we can design biological systems to sense particular cellular states. If certain genes are found to be damaged, the artificial networks will be engineered to make targeted enzymes to repair the cell.

NEONUCLEI

Self-assembly of synthetic nuclei: key modules for semibiotic chemosynthetic systems

NEONUCLEI is concerned with exploiting the self-assembly characteristics of mixtures of lipids, DNA and proteins to create microparticles with a well-defined porous nano-architecture (neonuclei). These complex nanostructured systems will enable the DNA to be 'read' and transcribed such that by using designer DNA which carries genes for pharmacologically or biotechnologically important proteins, we will achieve synthetic nuclei that contain chemically encoded information and that can be triggered with non-biological stimuli. The Neonuclei will be interfaced with protein expression kits and with microfabricated devices to develop novel approaches to cell-free protein synthesis. They will also be interfaced with real cells for novel therapeutic and biotechnological applications.

What it means to be human

EDICI

Evolution, development and intentional control of imitation

The human capacity for imitation provides the foundation for language acquisition, skill learning, socialisation, and enculturation. The dominant North American model claims that imitation is innate. The EDICI project replaces this conception with a model incorporating evolutionary, developmental and cultural inputs to imitation. In contrast with the North American conception, the EDICI model emphasises the role of experience in the development of imitation. To test a multi-level model of this kind, interdisciplinary work is essential involving expertise in ethnology, evolutionary biology and neurophysiology, comparative, developmental and cognitive psychology. Methods and insights from these fields will be applied in studies of children, healthy adults and neurological patients, and of animals that are closely related to humans phylogenetically (marmosets), ecologically (social birds) and culturally (dogs). EDICI will contribute to the design of social and technological skills training programmes, and to interventions for children and adults with impairments in imitative ability.

FAR

From Associations to Rules in the Development of Concepts

Human adults appear different from other animals by their ability to use language to communicate, their use of logic and mathematics to reason, and their ability to abstract relations that go beyond perceptual similarity. These aspects of human cognition have one important thing in common: they are all thought to be based on rules. This apparent uniqueness of human adult cognition leads to an immediate puzzle: WHEN and HOW does this rule-based system come into being? To address these issues, this project brings together leading international research teams with combined and convergent experience in Animal Cognition and Evolutionary Theory, Infant and Child Development, Adult Concept Learning, Neuroimaging, Social Psychology, Neural Network Modelling, and Statistical Modelling.

Neurocom 

Neural origins of language and communication

The Neurocom project investigates the neural substrate of language and communication faculties in adult humans, babies and monkey. The project focuses on the neural substrates of different communication channels (speech, calls, emotional utterances and gestures), the neural processing of action interpretation and of communicative referential cues. Finally, the core of language (recursion) will be investigated by studying hierarchical structure in language and grammar at the behavioural and neural level. The expected result is an informed view on what is uniquely human in the language faculty and a deeper understanding of the homology between human and monkey cortex. The consortium brings together psychologists, linguists, ethnologists, cognitive scientists and neuroscientists from four countries, including one new member state.

PKB140404

Molecular evolution of human cognition

Major changes in the structure, functional complexity, and size of the brain led to the cognitive abilities of extant humans. Adaptive changes in early hominoid evolution likely laid the foundation for more recent changes on the human lineage. PKB140404 will use an integrated approach – bridging cognitive neuroscience and molecular evolution – to identify and characterize recent molecular innovations involved in cognitive abilities unique to humans. The research groups involved provide a highly interdisciplinary framework ranging from molecular evolution and bioinformatics, to molecular neuroscience and clinical psychiatry. 

REFCOM

Origins of Referential Communication

Humans’ ability for complex referential communication stems out of a combination of cognitive skills with diverse evolutionary origins. This project traces the origins of referential vocalisations in birds, dolphins, monkeys and apes, the use and understanding of intentional gestures in apes, children, and domestic dogs, and the difficulties with communication of persons with autism. This comprehensive and interdisciplinary approach offers a unique perspective upon a unique ability.

SEDSU

Stages in the Evolution and Development of Sign Use

SEDSU hypothesises that an advanced ability to engage in sign use is the defining characteristic of human beings and proposes to study the phylogenetic and ontogenetic development of semiosis with respect to (a) perception and categorisation, (b) iconicity and pictures, (c) spatial conceptualisation and metaphor, (d) imitation and mimesis and (e) intersubjectivity and conventions, integrating the results in a coherent new theory of semiotic development.

Wayfinding: Finding your way in the world: on the neurocognitive basis of spatial memory and orientation in humans

Spatial memory and orientation – knowing what is where and how to get there – are vitally important for our daily life. Interestingly, the ability to construct spatial representations of the outside world and to store them in memory has been argued to have formed the driving force behind the evolution of all higher cognitive functions in men. While several species of birds, mammals and nonhuman primates appear to posses clear spatial abilities, these never reach the variety and complexity of the human system. WAYFINDING aims for an ambitious, exhaustive examination of the cognitive organization of spatial memory and orientation, of how this important ability is implemented in the human brain and of delineating which higher order spatial functions are uniquely human and why they are so. These higher order spatial functions include perspective talking, verbally communicating spatial information, and planning one’s way through complex environments. Today’s modern society places enormous loads upon our ability to navigate through the world. Understanding how the human navigational and updating system works has direct practical, social gains. 

