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SUNDAY HUNGARIAN SYMPOSIUM HUNGARIANS IN VISUAL SCIENCE AND ART ^ Adolf von Szily (1848 ^ 1920) and visual science N J Wade, B Gillam ô, W H Ehrenstein½, G Kova¨cs#, Z Vidnya¨nszkyÁ (Department of Psychology, University of Dundee, Perth Road, Dundee DD1 4HN, Scotland, UK; ô School of Psychology, University of New South Wales, Sydney, NSW 2052, Australia; ½ Institut fu«r Arbeitsphysiologie, Universita«t Dortmund, Ardeystrasse 67, D 44139 Dortmund, Germany; # Center for Cognitive Sciences, Budapest Technical University, Muªegyetem-rkp. 3-9, H 1111 Budapest, Hungary; Á Neurobiology Research Group, Hungarian Academy of Sciences, Semmelweis University, H 1094 Budapest, Hungary; e-mail: [email protected]) Adolf von Szily was born in Budapest, studied medicine in Vienna, and returned to Budapest to practice ophthalmology. In addition to his ophthalmological research, he explored a range of topics in visual science, including motion aftereffects, fluttering hearts, and stereoscopic depth perception. He demonstrated that a physically stationary pattern that appears to move as a consequence of surround motion yields a motion aftereffect when the surround motion ceases. This close relationship between simultaneous and successive motion contrast has assumed considerable theoretical significance. He explored interactions between colour, space, and motion in the fluttering-hearts phenomenon. His paper on stereoscopic depth, first given in 1894 at a conference in Vienna, was published posthumously by his son, Aurel (an even more famous ophthalmologist). It described a novel stereoscopic technique using all-black figures (silhouettes) with certain monocular appendages; they form subjective contours in front of the binocular shape or amodal completions behind it. This technique anticipated a number of modern findings and the recent interest in Da Vinci stereopsis. Despite these farsighted investigations, von Szily's work has been sadly neglected within visual science. Lajos Kardos: outstanding Hungarian Gestaltist A Gilchrist (Department of Psychology, Rutgers University, 101 Warren Street, Newark, NJ 07102, USA; e-mail: [email protected]) Though little known today, Lajos Kardos was a brilliant Gestalt psychologist. His work in lightness, advanced even by today's standards, is captured in his 1934 monograph Object and Shadow, recently translated into English. He was the first to clearly demonstrate the influence of depth perception on lightness. He emphasised the relational determination of lightness and the role of illumination frames of reference, addressing the crucial question of what proximal factors allow the segmentation of such frames. He worked with `inumbral' or hidden shadows, including the Kardos illusion, the inverse of the Gelb effect that is known in limited circles. His most important theoretical contribution was the concept of co-determination. Kardos argued that the lightness of an object is never computed exclusively relative to its own frame of reference, but rather shows an influence from foreign, or adjacent fields of illumination as well. Here, we find the most developed theory of lightness-constancy failures. Kardos also made distinguished contributions in animal learning and economics. ^



Dennis Gabor's holography and its consequences for the arts D Jung (Academy of Media Arts, Peter-Welter Platz 2, D 50676 Cologne, Germany; e-mail: [email protected]) The quest for new forms of expression and aesthetic light effects in colour and space constitutes one of the most fascinating phenomena in the history of art. Light art, kinetic art, and the manifold sphere of holography are brought into a broader dialogue context, revealing interrelationships between them at many different levels in what can only be described as a multi-media, kaleidoscopic, spatial enigma. Cross-genre interpretations of old and new realities and the orientation these offer for the future are explored. Since the late 60s, painters, photographers, sculptors, light artists, musicians, and dancers have been producing remarkable holographic works of art in collaboration with scientists and technicians. Drifting into this form of art from conventional genres, artists from all corners of the globe and diverse cultures have discovered in holography common ground and a congenial medium for polyphonic expression in alternation ^
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Sunday with their own particular art form. Art is presented here as an experience in the context of individual artistic competence through contraposition of matter and material, surface and space, transparent and solid, static and interactive. The horizontal and vertical lines that chart the intricate patterns of the real world resonate with the transparency and deception of spatial illusion devoid of a vanishing point. Victor Vasarely's monster pictures A Pierre (De¨partement d'Histoire de l'Art, Universite¨ de Grenoble II, 7 rue de la Sante¨, F 75013 Paris, France; e-mail: [email protected]) Although part of the Constructivist lineage, Victor Vasarely's work can also be seen as a perversion of that very lineage insofar as it opens onto a world of meaning very different from that of `classic' Constructivism. In the latter, the artist strives to achieve total mastery of the world via consciousness according to a reasoned and calculated plan, making clear-cut and literal use of plastic elements. Vasarely, on the other hand, uses an astonishingly inventive range of illusionistic processes, originated directly from the visual patterns used in the psychology of vision, to underscore the impossibility of capturing appearances, the pitfalls of vision, and the endless metamorphosis of a visible world in a state of constant flux. It might be said that never since the Mannerist and Baroque periods had such trickery been devised. Vasarely called his compositions `monster pictures', and they are indeed proof that it is not just the sleep of reason but also its excesses, or certain logical processes taken to absurd extremes, which produce monsters. Vasarely's work likewise produces a fundamental sense of doubt vis-a©-vis the appearances of the world, a doubt that rests on scientific knowledge and imagination from which it is no longer possible to obtain anything but unstable, intangible, mobile, and multi-dimensional images. ^



LECTURE THE ^ Perceiving objects and locating them in space M Morrone (Universita© `Vita-Salute' San Raffaele, via Olgettina 58, I 20132 Milan, and Istituto di Neuroscienze, CNR, via Moruzzi 1, I 56100 Pisa, Italy; e-mail: [email protected]) The visual system is faced with many difficult tasks, including segmenting the retinal image into meaningful objects, and localising those objects stably in space in the face of continual movements of the eyes. I briefly review the current knowledge on these two processes, from theories of spatial filters to the recent concepts of spatially invariant receptive fields that encode and classify objects; and from labelled-line theories to recent discoveries of neural mechanisms that create spatial maps anchored to the external world rather than the retina. The physiological properties of the ventral stream in human and monkey allow it to segment images and to classify their content, while the dorsal stream takes advantage of efference copy and eye-position signals to create a world-centred spatial representation. In this talk I attempt to bring together the seemingly separate problems of segmentation and spatial localisation within a single, biologically plausible model.
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MONDAY ORAL PRESENTATIONS EYE MOVEMENTS ^ How smooth pursuit eye movements affect the perceived direction and speed of moving objects J L Souman, I T C Hooge, A H Wertheim (Helmholtz Institute, Department of Psychonomics, Utrecht University, Heidelberglaan 2, NL 3584 CS Utrecht, The Netherlands; e-mail: [email protected]) Most studies concerned with motion perception during smooth pursuit eye movements have focused on the perception of collinear object motion. Usually, the dependent variable in those studies is the perceived speed of the object. In contrast, in the few studies addressing non-collinear object motion, it is perceived motion direction that has been measured. This makes the two classes of studies hard to compare. To address this issue, we developed a method to measure both perceived motion direction and speed at the same time. A random-dot kinematogram (RDK; direction ranging between 1808 and 3608) was first presented during smooth pursuit and in a second interval during fixation. Observers had to match speed and direction in the second interval to the perceived velocity in the first one. The results show that the eye movements affected only the horizontal component of the perceived velocity. This component was shifted against the pursuit direction, with the shift being approximately constant across RDK motion directions. Interpreted in terms of a linear model of perceived velocity (perceived velocity equals estimated retinal velocity plus estimated eye velocity) these results suggest that the errors in perceived velocity are mainly due to underestimation of the eye velocity, not to overestimation of the retinal image velocity. Eye movements, corollary discharge, and perceptual coherence Z M Hafed, R J Krauzlis (Systems Neurobiology Laboratory, Salk Institute for Biological Studies, 10010 North Torrey Pines Road, La Jolla, CA 92037, USA; e-mail: [email protected]) Perception can guide eye movements, but the influence of eye movements on perception has received less attention. We hypothesised that corollary discharge from eye movements helps resolve the ambiguity of retinal images and thereby promotes perceptual coherence. To test this, we compared three conditions with different eye movements but the same retinal stimulus. The stimulus consisted of two vertical apertures that revealed four line segments, consistent with a chevron whose vertices were occluded. In one condition (fixation), subjects (n ˆ 3) fixated a central spot while the chevron translated along a circular trajectory. In the other conditions, the spot and occluder translated sinusoidally in a horizontal (orthogonal to the apertures) or vertical (parallel) direction, while the chevron moved sinusoidally along the complementary axis; subjects tracked the spot, producing the same retinal stimulus as in the fixation condition. Subjects reported whether or not the lines cohered as one object. Tracking increased coherence (65% versus 32% for fixation). This increase was larger for orthogonal (‡50%) than parallel (‡15%) tracking, showing that the benefit was specific to movements providing directional information that resolves the ambiguous motion in the apertures. These findings argue that corollary discharge from eye movements constrains the perceptual interpretation of ambiguous inputs. ^



Parafoveal processing during reading E Richter, R Engbert (Department of Psychology, University of Potsdam, PO Box 601553, D 14415 Potsdam, Germany; e-mail: [email protected]) Experimental tests for models of gaze control in reading are especially relevant, if they extend their scope beyond the situation of normal reading. Here, a modified version of the SWIFT model (Engbert et al, 2002 Vision Research 42 621 ^ 636) has been tested for a situation of degraded visual perception. Sentences of the Potsdam-Corpus (Kliegl et al, 2004 European Journal of Cognitive Psychology 16 262 ^ 284) were presented with four kinds of gaze-contingent degradation (normal fovea, no foveal benefit, no fovea, inverted fovea) in a within-subjects design. In a first step, fixation measures (durations, frequencies, landing zone distributions) and oculomotor behaviour (saccade lengths) have been analysed and yielded substantial and, in particular, dramatic effects. In a second step, the SWIFT model was extended by adding the ideas of a spatial processing gradient, delayed inhibition, and decaying activations. We fitted this model separately to the four conditions by means of a genetic algorithm. The gradient parameters reacted in support of the model. In addition, the preferred mean rate of saccade initiation and the foveal inhibition parameter showed systematic responses to the strength of degradation. Some concluding remarks about the plausibility of modifying the model in the light of the data are presented. ^
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Monday Seeing into the future by going with the flow: The role of gaze and optic flow in steering E E Kadar, S D Rogers, A Costall (Department of Psychology, University of Portsmouth, King Henry Building, Portsmouth PO1 2DY, UK; e-mail: [email protected]) Driving round a bend in the road consists of two closely related visually controlled tasks: moving forward by controlling speed, and keeping the car on the road by accurate steering. Previous eye-movement studies have failed to provide an adequate account of these apparently complex tasks (Shinar et al, 1977 Human Factors 19 63 ^ 71; Serafin, 1993, Technical Report No. UMTRI93-29, University of Michigan Transport Research Institute, Michigan, MI; Land and Lee, 1994 Nature 369 742 ^ 744). The present simulator study shows that there are two fundamental gaze patterns in curve negotiation and their use depends on the circumstances. Drivers consistently direct their gaze at the tangent point when driving close to the inside contour, and at the outside boundary when driving close to the outside contour. In both cases, speed and accuracy could be controlled by the two basic properties of the optic flow field: the flow rate and the centre of optic expansion [Gibson, 1979 The Ecological Approach to Visual Perception (Hillsdale, NJ: Lawrence Erlbaum Associates); Lee, 1976 Perception 5 437 ^ 469]. These ideas are compatible with recent neurophysiological findings (Siegal and Read, 1997 Cerebral Cortex 7 327 ^ 346; Anderson and Siegal, 1999 Journal of Neuroscience 19 2681 ^ 2692). ^



Event-related f MRI during saccadic gap and overlap paradigms: Neural correlates of express saccades J Oëzyurt, R M Rutschmannô, I Vallinesô, M W Greenleeô (Institute of Cognitive Science, University of Oldenburg, Ammerla«nder Heerstrasse 114, D 26129 Oldenburg, Germany; ô University of Regensburg, Universita«tsstrasse 31, D 93053 Regensburg, Germany; e-mail: [email protected]) Saccadic reaction times can be reduced dramatically when a short temporal gap ( 200 ms) is induced between fixation point offset and onset of a peripheral target. These `express' saccades (5130 ms) are thought to reflect endogenous processes related to the prior release of attention, thereby enhancing a rapid lateral shift to the saccadic target. Whereas the contribution of the superior colliculli to express saccade performance has been examined in several electrophysiological studies, little is known about the role of other cortical and subcortical areas. We used an event-related paradigm to study haemodynamic correlates of saccade control in the gap paradigm (70% express saccades) and the overlap paradigm (5% express saccades). Random-effect analyses (SPM) on nine subjects reveal more activation bilaterally in dorsolateral prefrontal, premotor (FEF), posterior parietal, superior temporal, and posterior cingulate cortex in the overlap paradigm compared to the gap paradigm. The right putamen of the basal ganglia is the only area showing more activation in the gap compared to the overlap task. The findings suggest that express saccades are associated with less cortical and more subcortical activation. ^



ATTENTION: MECHANISMS ^ Transcranial magnetic stimulation of the left human frontal eye fields eliminates the cost of invalid endogenous cues D Smith, S R Jackson, C Rorden (School of Psychology, University of Nottingham, University Park, Nottingham NG7 2RD, UK; e-mail: [email protected]) There is mounting evidence that covert shifts of attention may activate many of the same brain regions involved when executing eye movements. For example, functional magnetic resonance imaging (fMRI) studies show that the oculomotor regions known as the frontal eye fields (FEF) are involved with shifts of attention. However, it remains possible that the activations seen in these studies result from active inhibition of eye movements rather than modulation of perceptual processing. Here, we provide direct evidence for the role of this region in endogenously driven spatial attention. We show that briefly disrupting the left frontal eye fields with transcranial magnetic stimulation eliminated the slow response times associated with invalid strategic cues when the target appeared in the right visual field. Our findings appear to contradict the null results reported by Grosbras and Paus (2003 Journal of Cognitive Neuroscience 14 1109 ^ 1120), and we suggest this is likely due to design differences. Specifically, we disrupted the FEF at the time of cue onset, rather than target onset. Taken together with the findings of Grosbras and Paus, our findings suggest that the FEF plays an early role in the inhibition of perceptual information.
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Transient attention increases performance and neuronal activity in an orientation discrimination task M Carrasco, T Liu, F Pestilli (Department of Psychology and Center for Neural Science, New York University, 6 Washington Place, New York, NY 10003, USA; e-mail: [email protected]) Transient attention has been characterised psychophysicallyöby precueing a target location ö and shown to improve performance on early visual tasks, eg contrast sensitivity and spatial resolution. It has been postulated that these effects may depend on striate and extra-striate areas, which are capable of carrying out the necessary computations. To test this hypothesis, we investigated the effects of precueing on brain activity in the striate and extra-striate cortex using rapid event-related fMRI. On each trial, two Gabor patches were presented simultaneously for 150 ms, 48 to the left and right of fixationöone tilted and one vertical. Five observers performed an orientation discrimination task on the tilted stimulus. This display was either preceded or followed by a peripheral cue that was either valid (above the tilted stimulus) or invalid (above the vertical stimulus). The cue and stimulus were positioned at a distance that enabled us to differentiate their cortical activity. Independent localiser scans and retinotopic mapping were also performed to obtain the cortical representation of the Gabor stimulus in early visual areas. For each observer, the valid precue improved accuracy and speed. Correspondingly, we found a progressively greater attentional effect from striate to extra-striate areas (V1, V2, V3, and V3a). ^



Measuring the efficiency of attentional filtering G Sperling, S A Wurstô, Z-L Lu½ (Department of Cognitive Sciences and Neurobiology and Behavior, and Institute of Mathematical Behavioral Sciences, University of California at Irvine, Social Sciences Plaza, Building A-3, Irvine, CA 92697, USA; ô Department of Psychology, State University of New York at Oswego, NY 13126, USA; ½ Department of Psychology and Neuroscience Graduate Program, University of Southern California, Los Angeles, CA 90089-1061, USA; e-mail: [email protected]) Consider stimuli composed of two classes of items: A-items to which an observer must attend and B-items which the observer must ignore. To measure the efficiency of human observers in excluding information from the unattended B-items, we compared performance with three types of stimuli: AB, the mixed stimulus composed of both A-items and B-items; Aÿ, the B-items are entirely removed, only A-items remain; AA, the feature B is changed to A so that all items contain A and no feature-distinction is possible. Various performance indices are computed, eg ‰P …Aÿ† ÿ P …AB †Š=‰P …Aÿ† ÿ P …AA†Š gives the fraction of total possible benefit (physically excluding the ignored feature) achieved by attentional exclusion. This index includes a stimulus differentiation benefit in the AB stimuli, so a more complex, pure attentional-exclusion ratio was defined. Performance was measured in a character stream (10 items sÿ1) with a repetitionjudgment task that largely involves perceptual attentional filtering. Various A ^ B feature-pairs were tested: red ^ green, LARGE ^ small, black ^ white, 458 ^ 1358 slant, high-versus-low spatial frequency, and two feature combinations: LARGE ^ black versus small-white and LARGE ^ high versus small ^ low spatial frequency. There are great individual differences; 60% efficiencies were achieved by some subjects for red ^ green, spatial bandpass, and both feature combinations. ^



Common characteristics for attention-induced suppression of motion and disparity information A Sahraie, M Milders, M Niedeggenô (Vision Research Laboratories, School of Psychology, University of Aberdeen, Aberdeen AB24 2UB, Scotland, UK; ô Institute of Experimental Psychology, Heinrich Heine University, Universita«tstrasse 1, D 40225 Du«sseldorf, Germany; e-mail: [email protected]) We have previously reported a paradigm in which attentional capacity was modulated in the temporal domain by using two synchronised rapid serial visual presentation (RSVP) streams. A red fixation in one stream was the `cue' to switch attention to the surrounding global stream. This switch between streams evoked a transient deficit in visual motion perception (Sahraie et al, 2001 Vision Research 41 1613 ^ 1617) and in detection of a change in disparity. We have proposed that the impairment was due to the active suppression of the distractor events. Here we report on the effect of distractors in activating the suppression mechanism for motion and disparity distractor events. Each subject (n ˆ 10) carried out two experiments: a motion discrimination and a detection of disparity. The percentage of distractor events varied between 0%, 20%, and 80%. For both features, performance deteriorated with increasing number of distractors. Furthermore, the extent of the deterioration was similar for motion and disparity, which may indicate that both features are equally affected by the top ^ down modulation. We propose that the suppression of distractor stimuli is a general effect which takes place at a central rather than sensory level. ^
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Monday Unfocused spatial attention underlies the crowding effect in indirect form vision H Strasburgerô (Generation Research Program, Human Science Centre, University of Munich, Goethestrasse 31, D 80336 Munich, Germany; ô now also with Institute of Medical Psychology, University of Go«ttingen, Waldstrasse 37, D 37073 Go«ttingen, Germany; e-mail: [email protected]) Mechanisms underlying the crowding effect in indirect form vision were studied by measuring recognition contrast sensitivity of a character with flankers to the left and right. Attentional and featural contributions to the effect can be separated by a new paradigm that distinguishes pattern location errors from pattern recognition errors, and further by manipulating the focusing of spatial attention through a positional cue, appearing 150 ms before the target. Measurements were on the horizontal meridian, at 18, 28, and 48 eccentricity, and a range of flankers distances was used. The results show that, in normal indirect view, the impairment of character recognition by crowding isöin particular at intermediate flanker distancesö caused by spatially imprecise focusing of attention. In contrast, the enhancement of performance by a transient positional cue seems mediated through a separate attentional mechanism such that attentional locus and focus are controlled independently. The results, furthermore, lend psychophysical support to a separate coding of `what' and `where' in pattern recognition. ^



SACCADES ^ Perceptual visual space is not compressed before saccades P Reeve, J Clark, J K O'Regan ô (Centre for Intelligent Machines, McGill University, 3480 University Street, Montre¨al, Que¨bec H3A 2A7, Canada; ô Laboratoire de Psychologie Expe¨rimentale, Universite¨ de Paris V, 71 avenue Edouard Vaillant, F 75014 BoulogneBillancourt, France; e-mail: [email protected]) In recent years, a group of studies has purported to show that, in the brief period before saccades, perceptual visual space is compressed toward the target of the saccade. These findings have been speculatively linked to issues of perceptual stability and to observed visual receptive-field shifts in parietal cortex and superior colliculus. These studies have focused on errors in judgments of the location of isolated, brief pre-saccadic flashes or bars, inferring an instantaneous distortion in the shape of visual space from the spatial distribution of their mislocalisations. Some have claimed to bridge the gap between these judgments about isolated points and the overall structure of visual space by showing that both the width and the number of a set of presaccadically presented objects are underestimated. We show that this results from the failure to perceive peripheral objects in the set, an event whose probability increases with stimulus width. We thus show that visual space, whether judged by the distance between edges of single objects or by distributed sets of objects, is not compressed before saccades. This demonstrates the need for a new understanding of how pre-saccadic perceptual mislocalisations and the structure of visual space are related. Anticipating the three-dimensional consequences of saccades M Wexler (Laboratoire de Physiologie de la Perception et de l'Action, CNRS, Colle©ge de France, 11 place de Marcelin Berthelot, F 75005 Paris, France; e-mail: [email protected]) Ocular saccades give rise to sudden enormous changes in optic information arriving at the eye. How the world nonetheless appears stable is known as the problem of spatial constancy. While two-dimensional direction constancyöhow the spatial directions of individual points appear stable despite uniform shifts on the retina öhas received extensive study, three-dimensional (3-D) spatial constancy has been neglected. For example, when the gaze moves from one surface patch to another on the same plane, the surface in the eye-centred frame undergoes a rotation in depth; instead of perceiving this rotation, however, we perceive the two surfaces as coplanar in space. Using stimuli with ambiguous 3-D structure and motion, I show that, even before the eyes begin to move, the visual system anticipates 3-D rotations due to saccades. Because this anticipation is absent when subjects fixate while experiencing optically simulated saccades, it must be evoked by extraretinal signals. Such anticipation could provide a simple mechanism for 3-D spatial constancy and trans-saccadic integration of depth information. ^



Coordination of saccadic and pursuit eye movements during shifts in attention C J Erkelens (Helmholtz Institute, Utrecht University, PO Box 80000, NL 3508 TA Utrecht, The Netherlands; e-mail: [email protected]) Switching fixation from one target to another requires that eye movement control systems are disengaged from the current target and engaged to the new one. The current opinion is that disengagement precedes engagement and that both neural states are mediated by the process of visual attention. We studied the smooth pursuit eye movements made before and after shifts in fixation between targets moving in random directions. Comparison of pursuit changes occurring ^
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at fixational shifts with those induced by unexpected changes in the direction of target motion showed that (i) the timings of pursuit changes and saccades were highly correlated during shifts in fixation, whereas they were uncorrelated after sudden changes in target direction, and (ii) pursuit changes were completed within the saccadic shifts of fixation that took less than 50 ms, whereas induced pursuit changes took 150 ms or longer to complete. A single model of pursuit and saccadic control, in which engagement precedes disengagement, can produce both types of pursuit responses. We speculate that frontal eye fields and superior colliculi contain the neural architecture required for the observed coordination of saccadic and pursuit eye movements. Development of saccadic suppression in children A Bruno, S M Brambatiô, D Peraniô½, M C Morroneô# (Universita© degli Studi di Firenze, piazza S Marco 4, I 50121 Florence, Italy; ô Universita© `Vita-Salute' San Raffaele, via Olgettina 58, I 20132 Milan, Italy; ½ Istituto di Bioimmagini e Fisiologia Molecolare [IBFM], CNR, via Fratelli Cervi 93, I 20090 Segrate, Italy; # Istituto di Neuroscienze del CNR, via G Moruzzi 1, I 56100 Pisa, Italy; e-mail: [email protected]) Saccadic eye movements selectively suppress contrast sensitivity to luminance-modulated stimuli of low spatial frequency, by a factor of about 6 (Burr et al, 1994 Nature 371 511 ^ 513). We measured the effect of saccades on contrast thresholds in school-age children (11 ^ 14 years old). Under conditions of fixation, the children's thresholds for briefly flashed low-frequency grating patches were the same as those of adults, both for luminance and chromatic stimuli. However, when displayed immediately after a saccade, the suppression of luminance-modulated stimuli was more than 3 times as large as that observed in young adults, while equiluminant sensitivity remained normal. A possible explanation for these results is that the magnocellular pathways are not fully developed by adolescence, so saccadic suppression of that pathway is more effective. ^



Dissociable temporal and spatial perceptions following saccadic eye movements K Yarrow, L Whiteleyô, P Haggardô, J C E Rothwell (Sobell Department of Motor Neuroscience and Movement Disorders, Institute of Neurology, 8 ^ 11 Queen Square, London WC1N 3BG, UK; ô Institute of Cognitive Neuroscience, University College London, Alexandra House, 17 Queen Square, London WC1N 3AR, UK; e-mail: [email protected]) The term saccadic chronostasis refers to the subjective temporal lengthening of a visual stimulus perceived following a saccadic eye movement. The perceived onset for such a stimulus appears to be antedated to a moment just prior to saccade initiation (Yarrow et al, 2001 Nature 414 302 ^ 305). If (i) such an illusion still arises when making a saccade to a moving stimulus, and (ii) the brain constructs a unitary perceptual experience combining spatial and temporal stimulus qualities, we might predict that the initial position of a post-saccadic moving stimulus would be mislocalised backwards along its inferred trajectory. To test this prediction, subjects either smoothly pursued moving stimuli initially presented at fixation (control condition) or saccaded to them prior to pursuit (saccade condition). They made both spatial (initial position) and temporal (duration) judgments in separate interleaved trials. Chronostasis was robust under these stimulus conditions, with post-saccadic targets perceived to have prolonged durations compared with constantly pursued targets. By contrast, mislocalisation judgments were similar in both conditions, with stimulus onset perceived ahead of its veridical position (cf the flash-lag effect). Hence perception of stimulus time is altered without a logically concomitant change in perceived stimulus position during saccadic chronostasis. ^



ATTENTION AND FEATURES ^ Interaction of response criteria across attributes of single objects A Gorea, F Caetta, D Sagiô (Laboratoire de Psychologie Expe¨rimentale, CNRS, and Rene¨ Descartes University, 71 avenue Edouard Vaillant, F 92774 Boulogne-Billancourt, France; ô Department of Neurobiology/Brain Research, Weizmann Institute of Science, IL 76100 Rehovot, Israel; e-mail: [email protected]) We have shown that the absolute response criteria (assessed as the z-scores of false alarms in standard yes/no experiments) involved in the detection and discrimination of a given attribute (contrast) of one of two Gabor patches presented either simultaneously at different locations or sequentially (within the same experimental session) remain quasi-equal independently of the relative contrasts (and thus d values) of the two objects. This deviates from the optimal behaviour stipulated by signal detection theory where criteria are set in accordance with sensitivity. Here, we show that interaction of criteria also occurs across distinct attributes of the same stimulus. Subjects detected a contrast or an orientation change of a single Gabor patch. As expected, subjects showed optimal decision behaviour in sessions where only one attribute was tested or where two jointly tested attributes yielded equal d values. When the two attributes
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Monday yielded different d values, criteria for the high/low d values dropped/increased, respectively. Hence, changes within unrelated dimensions of a single visual object may be represented at a unifying meta-attribute level, presumably as a result of the relaxation of attention to the relative change across attributes. The results also suggest that psychophysical decisions are limited by a common source of noise, presumably at the decision level. Featural, but not spatial, attention modulates unconscious processing of visual stimuli R Kanai, N Tsuchiyaô, F A J Verstraten (Helmholtz Institute, Psychonomics Division, Utrecht University, Heidelberglaan 2, NL 3584 CS Utrecht, The Netherlands; ô Computation and Neural Systems, California Institute of Technology, 139-74, Pasadena, CA 91125, USA; e-mail: [email protected]) Does voluntary attention modulate unconsciously processed signals? We investigated this issue with the tilt aftereffect (TAE). During the experiments, we kept the adapting stimulus invisible using continuous flash suppression (Tsuchiya et al, 2004 Journal of Vision 4(3) abstract 84] in which a constant stimulus presented to one eye can be continuously suppressed by rapidly changing stimuli presented to the other eye. In experiment 1, the effect of spatial attention was investigated. Observers covertly attended to a spatial marker visible to the dominant eye. The magnitude of the TAE was constant irrespective of whether there was attentional overlap with the invisible adaptor or not. This implies that spatial attention does not produce general enhancement of neural activity at the attended location. Instead, the attentional effect is selective for the signals reaching conscious perception. In experiment 2, we investigated feature-based attention. Observers attended to a visible stimulus at a location away from the adapting stimulus. The TAE magnitude was modulated depending on the orientation of the attended stimulus. Here, voluntary attention did modulate unconscious visual processing. In sum, our findings show that in order to modulate the neural signals of invisible stimuli, stimulus awareness is necessary for spatial attention, whereas it is not for feature-based attention. ^



Visual feature binding inside and outside the focus of attention D Melcher, Z Vidnya¨nszkyô (Department of Psychology, Oxford Brookes University, Gipsy Lane, Oxford OX3 0BP, UK; ô Neurobiology Research Group, Hungarian Academy of Sciences, Semmelweis University, H 1094 Budapest, Hungary; e-mail: [email protected]) Forming coherent object representationsödespite of the fact that visual features are processed separatelyöis one of the most remarkable abilities of our visual system. Our goal was to dissociate binding mechanisms that are in effect inside the focus of attention from those present outside of its focus. To determine whether two features are bound, we tested whether attention to one feature (colour) would also influence processing of another task-irrelevant feature (motion) of the same stimulus (cross-feature attentionöCFA). We investigated CFA effects both in the focus of attention and outside of its focus (global attention). We measured CFA effects on a subthreshold motion prime and thus excluded the possibility that the motion signal was attended directly. We found that global CFA modulation outside the focus of attention spreads to spatiotemporally co-localised features, whereas inside the focus of attention CFA modulation spreads between all features belonging to the same surface or object. These results suggest that there is a binding mechanism at the local stages of visual processing across the visual field that is independent of attention, while another binding mechanism acts in the focus of attention and links all features of the same surface. ^



Attentional modulation of brief orientation adaptation to unresolvable patterns L Montaser-Kouhsari, R Rajimehr (School of Cognitive Sciences [SCS], Institute for Studies in Theoretical Physics and Mathematics [IPM], PO Box 19395-5746, Niavaran, Tehran, Iran; e-mail: [email protected]) Selective visual attention modulates neuronal activation in various cortical areas. This type of neuronal modulation happens even in the early stages of visual processing where specific attributes of visual stimuli are processed. We investigated the effect of visual attention on brief orientation adaptation while subjects were unaware of the orientation of the adapting stimulus. Brief adaptation to an oriented grating impairs identification of nearby orientations by broadening orientation selectivity and changing the preferred orientation of individual V1 neurons. In the first experiment, subjects performed a delayed match-to-sample task in the peripheral visual field. They were asked to report whether two briefly flashed Gabors differ in orientation or not. The second Gabor patch (test stimulus) was preceded by a 400 ms adapting stimulus (unresolvable Gabor patch). In the second experiment, subjects performed the same task concurrent with a secondary task (even/odd judgment) at the fixation point during the adaptation period. Results demonstrated the brief adaptation to unresolvable orientation in the first experiment but no adaptation in the second experiment. We suggest that the unresolvable orientation ^
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