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AGY ÉS KÉP
Tudományos szimpózium, 2002. október 19-20-án a Műcsarnokban. 

A bölcsnek szemei vannak a fejében;
(Préd. 2.15 Károli – fordítás) 

Szimpózium a vizuális művészetek és az agykutatás kapcsolatáról. A tervezett meghívott előadók az agykutatás neuronális (anatómiai, fiziológiai), viselkedéses (neurológiai, pszichofizikai), és elméleti (filozófiai) megközelítéseinek elsőszámú képviselői a világban, s összeköti őket közös érdeklődésük az alkotó folyamat idegrendszeri hátterét illetően. A tudományos kutatók mellett a művészet és a humán szféra jeles képviselői vesznek részt a konferencián.

A szimpózium előadói: 

Vilayanur S. Ramachandran
(Professor of Neurosciences and Psychology, University of California, San Diego)

Melvyn A. Goodale
(Canada Research Professor in Visual Neuroscience; University of Western Ontario, London Ontario, Kanada)
.: absztrakt :. 

Nicholas Wade
(Professor of Visual Psychology; Department of Psychology, University of Dundee, Skócia)
.: absztrakt :. 

Jean-Pierre Changeux
(Collège de France; Institut Pasteur, Párizs) 

Richard Gregory
(Professor of Psychology, Downing College, Cambridge, UK)
.: absztrakt :. 

Siegfried Zielinski
(Kunsthochschule für Neue Medien, Köln)
.: absztrakt :. 

Peter Weibel - Hans H. Diebner
(ZKM, Karlsruhe, Németország)
.: absztrakt :. 

Jaroslav Andel
(kurátor, New York)
.: absztrakt :. 

Kovács Ilona
(Budapesti Műszaki és Gazdaságtudományi Egyetem, Budapest; Rutgers University, New York)
.: absztrakt :. 

Kovács Gyula
(Kognitív Tudományi Központ, Budapesti Műszaki és Gazdaságtudományi Egyetem, Budapest)
.: absztrakt :. 

Vidnyánszky Zoltán
(MTA TKI, Neurobiológiai Kutatócsoport) 

David Melcher & Francesca Bacci
(Università Vita-Salute San Raffaele, Milánó - Rutgers University, New Brunswick)
.: absztrakt :. 

Balázs Gulyás

(Stockholm, Karolinska Inst. Sweden) 




IMAGE and the BRAIN
Scientific symposium, 19-20 October 2002 in the Mûcsarnok / Kunsthalle Budapest


Saturday, 19 October 2002
10.00 Introduction to the conference on the part of the Hungarian Academy of Sciences (MTA): 

József Hámori, Vice-President of the Academy for the Life Sciences

Ernõ Marosi, Vice-President of the Academy for the Social Sciences and the Humanities


10.30 
Richard L. Gregory

Professor Emeritus, Department of Experimental Psychology, Downing College, Cambridge, UK

Putting Illusions in Their Place
 
An attempt will be made to define kinds of perceptual phenomena - especially illusions to give a structure for testing the appropriateness of explanations. This is a kind of experimental philosophy, relating illusory phenomena to physiology and cognitive brain processes. We end with relations between illusions and delusions.



11.40 
Siegfried Zielinski

Kunsthochschule für Medien, Cologne, Germany
 

An Interface without a medium.

Empedokles' Concept of Seeing and some consequences for the philosophy of nature

The contribution will interpret the poet's and philosopher's THEORY OF PORES as a concept for an ideal interface. It is impossible to build ideal interfaces, but it is possible to take them as a challenge for thinking about those, which were and are build. The lecture will include an excursion through the deep time of technical visioning, mainly through the 16th and the 17th century.


lunch break


14.00 
Gyula Kovács 

BME, Budapest Technical University, Center for Cognitive Sciences

The vision of the ancestors – object and shape representation in paleolithic cave art

Some time between 30 and 40 thousand years ago modern humans began creating the first "signs" ever produced on Earth. The cave art of the Upper Palaeolithic is a remarkable record of the very earliest representational artistic expression. These were scratches, colored blotches and figurative art painted, drew on or engraved into bones or walls of the cave shelters. These paleolithic graphics (PG) consist largely of large animals (presumed prey of the creators) with some abstract geometric forms and very few human figurines. Developing an understanding of these early forms of art requires an understanding of the human perception of the images. The present paper is focused on the question what perceptual capacities do these graphics reflect?

I will argue that PG are representations based on basic perceptual elements, the same elements that can be found in the modern human and already in macaques and that are reflected also in the neuronal activity of the macaque brain. PG are not abstract symbolic images, but are concrete, perceptually motivated representations that emphasize the distinctive features of the depicted objects. What are the perceptual elements that were most widely used in PG?  

We live in a 3D world and the depiction of a 3D object on a 2D surface is not an easy task. The first computational step of many recent models of object recognition is the extraction of contours. Thus, it is not surprising that most of the PG consists of the occluding contours (i.e. the outer boundaries or outlines) of the figures and many PG are simply line drawings or silhouettes of the figures. In addition to the use of occluding contours sometimes texture elements and color were used to enhance contrast between the background pattern of stones and the depicted shape. In a few rare cases parts of the shapes are depicted as illusory contours, suggesting that creators of PG (just like modern human, macaques and certain neurons of the macaque brain) already considered them equivalent to real contours.  

However , (1) these depictions are not equally informative from every view and (2) both view-based and component-based theories of object recognition suggest that some views of a given object are easier to recognize than others. Indeed, animals on PG are usually depicted from profile; a view, very informative for silhouettes and also close to the typical canonical viewpoint. 

Although depth representation is not obviously present in the PG (application of perspective e.g. was not found) there are signs of the use of other, monocular depth cues, such as relative size, partial overlap or occlusion, that are informative cues of depth for both monkeys and human observers. 

To help recognition and perceptual categorization on the basic and subordinate levels certain distinctive (non accidental) features are helpful and humans, monkeys (as well as single neurons of the macaque brain) are very sensitive to changes of these features of the images. Indeed, it is common in PG that certain features (horns, antlers) of the animals that are distinctive to the given species are exaggerated (are drawn larger or carved deeper into the stone) or even depicted in isolation.

In summary, there is a style to PG that is consistent with the view that they represent the construction of perceptual images that stand individually and collectively as signs of the phenomena of nature of which they are elements. 


14.40 
Peter Weibel / Hans H. Diebner

ZKM, Karlsruhe, Germany

A time-continuous cognitive system

Although traditional artificial neural networks have been successfully applied to pattern recognition due to its associative capabilities they, nevertheless, lacking temporal components needed for higher cognitive tasks. It is now accepted amongst scientists that the temporal behavior of neuron spikes cannot be neglected. We introduce a differential equation based time-continuous cognitive model that embraces
the searched for characteristics. Our model is able to build out a simulus that is regarded to be indisputable in human brains to show sociological behavior like empathy. A soon realizable application is the extrapolation of external reality and, therefore, an enhanced exploitation of the environment.



coffee break


16.00 
Balázs Gulyás

Karolinska Institute, Stockholm

Vision, visual imagery, art and brain

Balázs Gulyás
Department of Neuroscience, Karolinska Institute, S-171 77 Stockholm, Sweden

And Institute for Advanced Study – Collegium Budapest, H-1014 Budapest, Hungary.

The advent of functional neuroimaging techniques, including positron emission tomography (PET) and functional nuclear magnetic resonance imaging (fMRI), has opened up a new vista into the nature of brain functions underlying sensory and higher mental 
processes, including vision, visual imagery, creative planning and ideation. 

Recent functional imaging studies have fuelled a new debate on the similarity or dissimilarity of  the neuronal operations engaged by visual processes as opposed to visual imagery processes. On the basis of their experimental findings, some claim that visual perception and visual imagery occupy identical neuronal machineries in the human brain. Others, including the present author and his colleagues, claim that there is only a partial overlap between the neuronal populations engaged by sensory visual information processing and the generation and elaboration of visual imagery information in the human brain.

The more, there is an increasing body of evidence that visual imagery processes use the same mental strategies and occupy identical neuronal populations as a number of other higher mental processes, including ideation, day-dreaming, “fantasising”, creative planning in visual arts and, most probably, the apperception of apparitions, let them be of religious or other types.  

On the basis of scanty and rather preliminary experimental and observational data, the author would like to propose a hypothesis, raise questions about the neurobiological basis of creative visual imagery and imagination, and beg the audience for alternative explanations, novel conjectures or evidence-based refutations.


17.00 
Nicholas Wade

Professor of Visual Psychology; Department of Psychology, University of Dundee, Scotland

Images of Vision

The term image is used extensively in visual art and visual science, but its application has often been so catholic as to be counterproductive.  Images proliferate in our environment and in our language.  One of the attractions of the term is its appeal to the spatial dimension both in pictures and in their internal representations, as well as in describing them verbally.  However, there is no consensus concerning the definition of an image. In fact, its meaning is typically treated as self-evident.  Scientists use it in quite different ways to artists.  Vision in humans and image processing in machines is considered to proceed from the analysis of two-dimensional images formed either on the retina or in a camera.  It is unlikely that human vision (or that in other species) starts from a series of single time-frozen projections of the world.  This preoccupation with the retinal image reflects a confusion between the optical projection onto a surface and the biological processes that are initiated by light.  This, in turn, relates to the historical contrast between optics and observation, between light and sight.  These distinctions can be made more explicit with a model of perception that involves a sequence of imaging stages.  Pictorial images provide allusions to spaces they do not occupy; they refer indirectly to the objects they represent.  The term image is used repeatedly in the model, but always with some qualification, as in retinal image, visual image and mental image.  Images in art refer, in the first instance, to the marks made on a surface.  The term image is also used to convey the impact that the pictorial image has on the viewer: this impact can refer to its allusory three-dimensionality (which I refer to as the graphical image).  Many graphical examples of visual allusions will be presented. 



18.00 
concluding discussion


Sunday, 20 October 2002
10.00 
Jean-Pierre Changeux

Collège de France; Institut Pasteur, Paris


10.50 
David Melcher 

(David Melcher1 & Francesca Bacci 2
1Università Vita-Salute San Raffaele, Milan, Italy

2Rutgers University, New Brunswick, NJ, USA)

The “monument of an instant”: The portrayal of central and peripheral vision in the work of the Italian “Impressionist” sculptor Medardo Rosso

One of the basic limitations on visual perception is that it is impossible, in any given moment, to see the world sharply and full of colors beyond the central area of the visual field. A fundamental mystery of perception is the fact that people do not normally notice this basic limitation on what they can see in each glance. Indeed, many of the important differences between central vision in the fovea and more peripheral vision were not discovered until the 19th century and are still being investigated today. In order to truly capture the visual experience of an “impression” -- the vision of an instant -- an artistic work should contain only a single focus area in detail surrounded by peripheral areas of progressively greater blur. The work of the Italian sculptor Medardo Rosso (1858-1928) may be the first artistic representation of the difference between central and peripheral vision. Despite using the medium of sculpture, which is a three-dimensional representation, Rosso conceived of his work as two-dimensional because in a given moment it is possible to view a scene from only one viewpoint. One can estimate Rosso’s subjective impression of perception in a single moment by looking at his own photographs of the sculptures. In this talk, Rosso's photographs, which he used to recreate the visual effect that he wanted to represent, are used in several ways. First, an analysis of the areas of detail and relative blur allows a reconstruction of Rosso’s point de vue unique at which the artist wished the observer to stand when viewing that specific sculpture. Secondly, the photographs can be used to investigate Rosso's success as a phenomenologist of perception. The way in which the photographs become less detailed from the central focus toward the periphery can be quantified and compared to current models of perceptual acuity. The role of central and peripheral vision in subjective perception remains important to the work of many contemporary artists, yet Medardo Rosso’s monument d’un instant make him the first true “Impressionist”.


11.40 
Zoltán Vidnyánszky

Scientific Research Institute of the Hungarian Academy of Sciences (MTA TKI), Neurobiological Research Group
Attention! Active Vision

Vision is an active process, through which we, on the one hand, visually characterise and acquire information about our environment and, on the other hand, visually guide our actions. There are two strong arguments that urge us to consider vision as an active process: (i) the neural background of the process of vision is not a passive, “photographic” reflection of a visual scene in our brain, but instead an active processing of this incoming visual information that takes place in specialised neural circuits of the visual system; (ii) it is only a fraction of the stimulation that is present in a given moment in our field of view that is fully processed in our brain. The selection of the stimuli, which are to be processed in detail, is also an active process, served by the movement of our eyes as well as the movement of our mind’s eye, i.e., visual attention. Visual attention is an essential component of the theories of active vision. In this talk, the different types and neural mechanisms of visual attention will be examined, with a special emphasis on the task specific, volitional and stimulus driven mechanisms of attentional selection, as well as the interactions between them. During our analysis, we will point out those characteristics of visual attention that can be related to specific techniques and forms of expression used in the visual arts.


lunch break


14.30 
Melvyn A. Goodale

Canada Research Professor in Visual Neuroscience; University of Western Ontario, London Ontario, Canada

Seeing and doing: Why vision is more than perception

Why do we need vision?  As it turns out, there are two answers to this question.  On the one hand, we need vision to give us detailed knowledge of the world beyond ourselves – knowledge that allows us to recognize things from minute to minute and day to day.  On the other hand, we also need vision to guide our actions in that world at the very moment they occur.  These are two quite different job descriptions, and nature seems to have given us two different visual systems to carry them out.  One system, vision-for-perception, allows us to recognize objects and build up a ‘database’ about the world.  This is the system we are more familiar with, the one that gives us our conscious visual experience – and allows us to see and appreciate visual art.  The other, much less studied and understood system, vision-for-action, provides the visual control we need to move about and interact with objects.  This system does not have to be conscious, but does have to be quick and accurate.  Both systems work together in the creation of art. 

The idea of two visual systems in a single brain might seem initially counter-intuitive.  Our visual experience of the world is so compelling that it is hard to believe that some other quite independent visual signal – one that we are unaware of – is guiding our movements.  After all, it seems obvious that it is the same subjective image that allows us both to recognize the coffee cup on our desk and to pick it up.  But this belief is an illusion.   As work with neurological patients shows us (and this has been confirmed in recent brain imaging studies), the visual signals that give us our experience of the cup are not the same ones that guide our hand as we pick up it up!


15.20
Jaroslav Andel

Independent Curator, New York

Jan Evangelista Purkinje and the Emergence of Neuroscience,

Modern Art,and New Media

The work of Jan Evangelista Purkinje (1787-1869), especially his study of subjective visual phenomena, was recently identified with the dawning of neuroscience (Wade and Brozek, 2001). But Purkinje's observations and experiments also foreshadowed the rise of modern art and new media such as cinema. For instance, in the 1820s and 1830s, he analysed the role of frame and texture in the perception of a painting as an object and representation, which was used by the Impressionists several decades later. He also described abstract art and predicted its future boom as early as 1819. In 1865 he envisioned the medium of cinema and its wide range of applications. While overlooked or forgotten, these Purkinje's groundbreaking contributions demonstrate how the emerging fields of neuroscience, modern art and new media were interconnected. 


coffee break


16.10 
Ilona Kovács

BME : Budapest Technical University / Rutgers University, NJ, USA

Capturing Time: From E. J. Marey to Modern Neuroscience

How does a good representation of the intricate movements of living things look like? Can we turn all movements of biological origin visible and measurable in spite of their fast speed and spatial complexity? These were the most puzzling questions for E-J. Marey (1830-1904), a French medical doctor, the inventor of, e.g., the first electrocardiograph. In his photographic studies on locomotion he wished to generate a description of human motion, and invented a technique to optimize image resolution both in space and time. The resulting pictorial representation of movement (the so-called chronophotographs) showed movement trajectories of a few shiny buttons that were attached to the head and major limb-points of an otherwise invisible human actor.

How does the brain represent dynamic information about moving objects and other moving creatures? Our psychophysical studies show that the representation suggested by Marey might be used by the brain as well. We employed a psychophysical reverse mapping technique  (Kovács & Julesz, Nature, 1994) to study the global interaction pattern of a large number of neurons responsible for low-level visual coding in the brain. The pattern of neural interactions revealed an effective and sparse shape-representation, which is optimal for coding in memory and to form associations because it relies on small cell assemblies that can carry information about large, extended objects. It resembles Marey's solution in terms of reducing redundancies in order to optimize space-time resolution.



17.00 
Vilayanur S. Ramachandran

Professor of Neurosciences and Psychology, University of California – San Diego


18.00 
concluding discussion
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