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September 26

8:50 AM  Opening remark  Kazuo Fujita (Kyoto University)

Time: 9:00~11:00 AM

Session Topic: Visual Perception in a Comparative Perspective

Session Chair: Kazuo Fujita (Kyoto University)

Object perception in pigeons: Control by color versus shape

Edward Wasserman (ed-wasserman@uiowa.edu), Olga F. Lazareva, and Shaun P. Vecera
Department of Psychology, University of Iowa 

Research has shown that people can narrowly focus their visual attention on a specific portion of an object (spatial-based attention) or process stimuli as integral wholes, defined by color, similarity, or connectedness (object-based attention).  However, nothing is known about how non-mammalian animals use shape and color information to segregate a visual scene into candidate objects.  In one project, we trained four pigeons to report whether a small target was located on a colored object or on a differently colored background.  The pigeons successfully learned this discrimination.  Follow-up experiments revealed that their discrimination was influenced by the colored area surrounding the object.  In a second project, we trained two pigeons to discriminate a pair of differently colored shapes—an oval and a rectangle—that had two targets either on the same object or on different objects.  Follow-up experiments disclosed stimulus control by the color of the objects, but not by their shape.  Furthermore, a colored region in the immediate vicinity of the dots was vital, but not adequate to support the discrimination, suggesting that pigeons attend to both local and global color cues in their discrimination of visual objects.
Perceptual Bases for Social Cognition in Chimpanzees (Pan troglodytes)

Masaki Tomonaga (tomonaga@pri.kyoto-u.ac.jp)

Primate Research Institute, Kyoto University 

Recently many researchers focus on social cognition in great apes from the comparative-cognitive-developmental perspective. Although the chimpanzee social cognition shares many common features with and prerequisites for human social cognition/intelligence, it is very clear that chimpanzees lack some of very important aspects of humanlike social cognition/intelligence, such as lack of joint attention in a strict sense. Our question is whether these species differences are based on the differences in the perception of "social" stimuli. In this presentation, I will briefly summarize a series of experiments, such as face recognition, gaze recognition, and, "reflexive" orienting caused by gaze or other social cues
How do primates and birds recognize figures?

Kazuo Fujita (kfujita@bun.kyoto-u.ac.jp),

Graduate School of Letters, Kyoto University 

In a series of experiment, I and my colleagues have examined how capuchin monkeys and pigeons perceive partly occluded figures. We have found a striking difference between them in the way they complete occluded portions. Namely, monkeys do complete the occluded part of the figure following the rules humans would also follow. These rules include relatability and overall regularity of the edges. Monkeys also complete the occluded texture following overall regularity. Thus they attend to global characteristics of the figures to perceptually infer lacking information. However, pigeons have never been shown to complete partly occluded figures or even photos of foods. They do not seem to recognize the depth relationship between the figural objects suggested by T-junctions. Such perception of pigeons may be adaptive to their life. We are now testing pigeons for earlier and thus more automatic perceptual processes using visual search. In doing this we may be able to separate whether pigeons failure is due to a genuine perceptual process or a decision process of ambiguous figures.

Time: 11:00-12:00 PM

Session Topic: Poster Session

Time: 12:00-1:00 PM

Lunch Time

Time: 1:00-3:00 PM

Session Topic: Social Cognitive Development

Session Chair: Shoji Itakura (Kyoto University)

To what extent do infants and children find a mind in nonhuman agents?

Shoji Itakura (itakura@psy.bun.kyoto-u.ac.jp)

Graduate School of Letters, Kyoto University 

When do children first attribute mental states to others and when they do, whom do they attribute mental state to? Johnson et al. (2001) reported that fifteen-month-olds reenacted both the completed and incompleted goals of a novel object that had a face and interacted contingently with the experimenter and infants in a reenactment of goals paradigm. Our study was conducted on the light of Johnson et al.’s idea. First, we tried to

investigate whether young children infer a robot’s mental state in a standard False Belief Task with a humanoid robot. Second, we investigated whether infants imitate humanoid robot’s action with objects in the same paradigm described above. The results show as follows: 1) young children attributed false belief to the robot, but they did not attribute mental verb (e. g. think) to the robot. 2) infants seemed to imitate robot’s action, especially when they were shown the robot as communicative agent (e.g. making eye contact with the experimenter or looking at the objects when they start actions). I will discuss of these results form the developmental view of theory of mind in infancy.
The origins of communication and share meaning in human infants.

Gedeon O. Deák (deak@cogsci.ucsd.edu)

Department of Cognitive Science, University of California, San Diego U. C. San Diego, USA. 

   Development of social knowledge in infants

In their first 18-24 months, most human infants learn to participate in dyadic social interactions, acquire abstract referential symbols, and use objects conventionally.  A principle theoretical question is whether these acquisitions can be explained without positing specialized modules or learning mechanisms.  A basic premise is that these acquisitions depend on infants’ tendency to monitor, follow, and recruit the attention of caregivers.  After 25 years of research, however, we know little about how attention sharing is learned in the first year.  We are testing the hypothesis that certain infant-caregiver interactions permit the acquisition of gaze-following, the earliest manifestation of attention-sharing.   This work centers on neurally plausible models of unsupervised learning, avoiding implausible “pre-stored” solutions to information problems of attention sharing.  In other research we examine how infants learn to use others’ gaze and pointing, in coordination with language acts, to establish share attention.  Caregivers’ verbal bids for infants’ attention initially modulate infants’ attention in general ways, and gradually elicit message-specific responses.  Finally, research on early tool use indicates that by 18-24 months, human infants are especially attentive to both manner and result of others’ actions with artifacts.  Though their grasp of object function does not achieve the status of “meta-knowledge” until 4 years, this attention bias facilitates early acquisition of tool uses.  These research findings suggest that species-specific constellations of non-specialized learning abilities and attentive biases support the emergence of species-specific social-cognitive skills.
Humans and other things: How infants use properties to individuate objects.

Luca L. Bonatti (lucabonatti@mac.com)

International School for Advanced Study, Italy 

How do infants use properties of the human species to individuate and track individuals in the world?  Bonatti et al (2002) proposed the Human First Hypothesis (HFH), which posits that infants possess information about their conspecifics and use it to identify and count objects. I will first revise some of the evidence that human properties are special for the young infant. I will then concentrate on a paradigm devised by Xu and Carey's (1996) to study how infants individuate objects, and will show how detecting a human property makes a difference for the infant. Xu and Carey argued that infants under 1 year of age only possess the general concept of physical object to identify and count objects, and so when they have to rely on information about the properties of the objects in a scene, they cannot track objects differing in properties as separate objects. However, Bonatti et al showed that when 10-month-olds see one human-like and one non-human-like object, they successfully identify and count them by using the contrast in their properties, as predicted by the HFH. Ten-month-old infants succeed at the task of individuating objects even when they make a decision based on differences between two close, animate, basic-level categories such as faces of human-like objects and dog-like objects. Nevertheless, even one year-old infants fail when they have to use differences within the human category, such as when they have to exploit the differences between two faces. Yet, when one of the same faces is presented upside-down, they succeed again at using the objects properties to determine their identities. Intriguingly, these early classification abilities seem to mirror results about adults' brain activation obtained with tasks using similar classes of stimuli. All such results suggest three speculative conclusions. First, infants seem to treat “human” as a basic sortal, and they use  very specific properties of the human species in order to individuate objects belonging to this sortal. Second, such abilities are integrated very early on with higher level cognitive mechanisms driving counting and fast categorization. Third, the treatment of human properties may be substantially stable across ages.
Time: 3:00-3:30 PM

Coffee Break

Time: 3:30-5:00 PM

Session Topic: Cognitive Abnormality

Session Chair: Yoshitaka Oohigashi (Kyoto University)

Binding in visual perception and attention: is there a link in schizophrenia? 
Anne Giersch (giers-lun@wanadoo.fr)

INSERM Unit 405, University of Louis Pasteur, France 

Schizophrenia is an invalidating pathology characterized by thought disorders, concerning more than 1% of the population. Several cognitive deficits have been described in schizophrenia, especially memory and attentional deficits. Visual perception has been less explored, but some studies suggest that patients may display different types of ‘binding’ deficits. Since orientation information is coded locally and in parallel, ‘early’ binding processes are necessary to bind collinear contour information into a global configuration. ‘Early’ processes also allow to detect a discontinuity between elements. A large amount of litterature now suggests that even ‘early’ processes are under attentional control, making visual perception a useful tool to explore how these top-down influences work in schizophrenia. We developped a modified short-term priming task to explore how the processing of discontinuities is modulated. Results in healthy volunteers suggest that the processing of line-ends can be enhanced or suppressed depending on the stimulus displayed; these modulations are under attentional control (Giersch & Fahle, 2002). In patients however, part of the modulations are impaired. These results are interpreted as a difficulty to modulate the incoming signal. In a more general sense, it may represent a difficulty to adapt central processing to the environment, maybe in relation with a dysconnection between areas.
What is simultanagnosia ? -- its paradoxical position in visual agnosias –
Yoshitaka Oohigashi (i53272@sakura.kudpc.kyoto-u.ac.jp)

Graduate School of Human and Environmental Studies, Kyoto University 

 From classical neuropsychological point of view simultanagnosia is considered as the highest visual cognitive impairment characterized by the deficit of comprehension of meaningful complex picture despite the preservation of recognition of each parts of the same picture. This definition was proposed by Wolpert in 1924. But recently “simultanagnosia” show a tendency to be used for cases with deficit of visual attention, especially for Bálint’s syndrome in which patient could not see the plural objects at a time. Actually Riddoch wrote in a dictionary of neuropsychology published in 1996 that the first report of simultanagnosia was made by Bálint in 1909. Farah described two types of simutanagnosia in 1990(dorsal simultanagnosia and ventral simultanagnosia). Dorsal form correspond with simultanagnosia in Bálint’s syndrome, and ventral form with the cases reported by Kinsbourne and Warrington in 1962 in which the threshold of recognition time for two objects was significantly high than that of one object. I will propose a new framework for simultanagnosia according to different symptpmatology: there may be different three subtypes of simutanagnosia: 1)semantic form, 2)perceptual form and 3)Bálint form.  
Time: 6:00-8:00 PM

Social Gathering

September 27

Time: 9:00-11:00 AM

Session Topic: Invertebrate Cognition

Session Chair: Robert Jackson (University of Canterbury)

Do insects associate path integration information with familiar landmarks?  
Matthew Collett1 (collettm@msu.edu), T.S.Collett2
1. Department of Zoology, Michigan State University, USA 

2. School of Biological Sciences, University of Sussex, U.K.
Navigation in desert ants

Many insects can use a celestial compass and some kind of an odometer to monitor their position with respect to their nest through a process known as path integration (PI). PI can provide these insects with the ability to perform novel shortcuts to a familiar goal, a feat which is one of the hallmarks used to identify cognitive maps. The issue of whether insects actually have cognitive maps - route-independent representations of geometric relations between environmental features - has been somewhat contentious. While PI would seem to provide an obvious basis for some kind of a cognitive map, it is only relatively recently that the extent of any associations between memories of landmarks and PI has been studied explicitly. We describe experiments which examine a possible association from two complementary directions. In one set of studies, honeybees have been used to ask whether PI can serve as a context for priming the recognition of landmarks. A second set, with desert ants, explores the types of information that recognition of a familiar landmark evokes. These studies suggest that, while landmarks can provide procedural information that allows foragers to follow familiar routes, they do not appear to provide remembered positional information for the PI system. The findings raise interesting questions about why insects have such limited associations between landmarks and PI, and how it affects the flexibility and robustness of their navigation.
 SEQ CHAPTER \h \r 1Cognition with miniature brains: Spiders, selective attention and problem solving

Robert Jackson (r.jackson@zool.canterbury.ac.nz)

University of Canterbury, New Zealand 

Cognitive spider

Smaller animals have fewer, not smaller, neurons and it is widely acknowledged that scaling factors must constrain the cognitive abilities of animals. How severely, and in what ways, size constrains cognition, however, remains unclear. Recent research on jumping spiders (Salticidae) may be a step toward clarifying these issues (i.e., the salticid may be an animal that is large enough to have interesting cognitive behaviour, but small enough to make research on cognition especially tractable). Two case studies are reviewed, Portia (salticids that specialize at preying on other spiders) and Evarcha culicivora (a salticid that feeds indirectly on vertebrate blood). As a predator that executes planned detours, invades webs and, by making aggressive-mimicry signals, gains dynamic fine control over the resident spider, Portia may be a model animal for understanding problem-solving algorithms. As a spider that gains access to blood by finding and capturing its preferred prey, blood-fed female mosquitoes, E. culicivora may be a model animal for research on how selective attention shapes predatory strategies. E. culicivora’s biology appears also to be tightly linked to particular plant species, with these links having cascading effects on cognition. For both of these case studies, understanding cognitive processes seems to require an appreciation of the salticid’s exceptional eyesight, and clarifying the principles behind seeing with miniature eyes may be an essential step toward clarifying the principles behind cognition with miniature brains.
Visual object recognition in the praying mantis and the parasitoid fly.

Yoshifumi Yamawaki (yyamascb@mbox.nc.kyushu-u.ac.jp)

Department of Biology, Faculty of Science, Kyushu University
Insects use visual motion as a cue to recognize objects. The praying mantis is a predatory insect that visually recognizes its prey depending on the stimulus parameters. The mantis readily strikes, for example, a small black object moving straightforwardly (locomotive object). However, the non-locomotive object, most parts of which are static, also elicits the predatory behavior of the mantis. Before striking the non-locomotive object, the mantis shows peering movements that involve swaying its body from side to side. During peering movements, the mantis receives apparent motion of object image on the retinae. This apparent motion probably assists the mantis to identify the object. The tachinid fly, Exorista japonica, is a parasitoid of many kinds of lepidopterous larvae. The fly detects and pursues its host visually after arriving at the plants damaged by the host. A moving rubber tube elicits the pursuit behavior of the fly. During host pursuit, the fly orients and walks towards the leading edge of a moving object.

Time: 11:00-12:00 PM

Session Topic: Poster Session

Time: 12:00-1:00 PM

Lunch Time

Time: 1:00-2:30 PM

Session Topic: Cognition of Domestic Animals

Session Chair: Ádám Miklósi (Eötvös University)

Dog cognition: A comparative perspective

Ádám Miklósi (miklosa@ludens.elte.hu), József Topál, Vilmos Csányi
Department of Ethology, Eötvös University, Hungary 

Social cognition in dogs

For many years dogs have been regarded as 'artificial' animals that are not particularly interesting subjects for study. This neglect has changed dramatically when researchers started to view this species as creature that has been adapted to live in or near human social settings. We have supposed that dogs have evolved form their ancestor by acquiring novel social skills that have enabled them to survive in their new human-dominated niche.

At present I would like to give an overview on such social skills of dogs and comparing them with abilities of wolves, cats, apes and humans, all of which can be seen as a kind of 'control' species to account for convergent evolutionary changes in dogs. Wolves or wolf-like animals can be regarded as the ancestor of dogs, whilst cats can be seen as a non-social species that had a similar course of evolution. Apes present the homologue comparison to humans, and human children (and pet cats) grow up and live in the same social environment as dogs. By investigating the attachment, communicative behaviour, the recognition of the other's attention, the ability for cooperation and social learning, we attempt to provide evidence that over the last few ten thousand years by a process of behavioural convergences dog have acquired sociocognitive skills that seem to increase their changes for survival in the human social setting.
Cognition in Farm Animals: Do farm animals discriminate among and respond differently to individual people?

Hajime Tanida (htanida@hiroshima-u.ac.jp)

Graduate School of Biosphere Science, Hiroshima University 

Cognition in farm animals has long been neglected by applied ethologists for the reason that it was thought not to contribute directly to animal production. Besides, the subject was considered to be beyond the scope of scientific investigation.  In recent years, however, farm animal cognition and consciousness have attracted research attention from the perspective of animal welfare. To understand the extent of suffering and pleasure of farm animals under controlled management situation, it is necessary to investigate their perception, thinking and memory. Recognition of individual people by farm animals is particularly worthy of note because  many of them have constant interaction with humans as a  consequence of domestication. There is increasing evidence that the interaction of domestic animals with humans can markedly affect their welfare and productivity. There is good evidence that farm animals are able to recognize individuals of their own species, but some studies show that farm animals do not behave differently to different people under some circumstances. Despite these reports, many recent studies suggest that pigs, cattle and sheep can  discriminate among different people. Visual rather than olfactory cues seem to be the most important for recognition of individual people. Results from some of these experiments will be reviewed during the presentation.
Time: 2:30-3:00 PM

Coffee Break

Time: 3:30-5:00 PM

Session Topic: Metacognition

Session Chair: Thomas Zentall (University of Kentucky)

Metacognition and Explicit Representation in Nonhumans
Robert Hampton (robert@ln.nimh.nih.gov)

Section on the Neurobiology of Learning and Memory, Laboratory of Neuropsychology, National Institute of Mental Health, USA 

Human beings have at least two kinds of memories: explicit or declarative memories that are accompanied by conscious awareness, and implicit memories that influence behavior without awareness. One important question in the evolution of cognition is whether explicit memory is unique to humans. While we cannot collect from nonhumans the subjective reports of the experience of remembering often used to define human explicit memory, we can test functional hypotheses about nonhuman memory. One functional property of explicit representations is that they can be the objects of metacognition. Thus, observations of metacognition can be used to demonstrate explicit representation in nonhuman animals. One type of metacognition, metamemory, gives subjects the ability discriminate between knowing and not knowing. For example, humans routinely check whether they remember a phone number before beginning to dial, thereby avoiding frequent wrong numbers. I review studies showing that nonhuman primates, but not pigeons, demonstrate the ability to appropriately avoid tests, or collect further information, when they do not remember information required for success. The results suggest that humans are not alone in being aware of the presence of memories, and in possessing metacognition. Whether or not “simpler” mechanisms can account for these results, and whether we can accept a definition of explicit representation that does not embrace private experience, remain points for debate.
Human metacognition and the déjà vu phenomenon
Takashi Kusumi (n50609@sakura.kudpc.kyoto-u.ac.)

Graduate School of Education, Kyoto University 

In this paper, we present a model that integrates three metacognitive components to explain the mechanisms involved in analogical reminding and report relevant empirical data.  The three metacognitive components are (1) feelings of knowing and reality monitoring for new events, (2) similarity and dissimilarity judgments between new and retrieved events, and (3) reality monitoring for prototype events.  The model provides a good account of the déjà vu phenomenon in which one experiences an inappropriate feeling of familiarity of the current situation because he or she erroneously judges that a similar situation had occurred in the past.  In the field of psychiatry, the déjà vu phenomenon has been treated as a memory disorder.  However, we consider this phenomenon to be based on normal memory mechanisms because (1) 70% of normal adults experience the phenomenon, (2) prototypical scenes stored in memory are often involved in déjà vu experiences of locations (i.e., I have been here before), and (3) one’s feeling of familiarity increases as the number of cues that match between past and new experiences increases. We believe that this phenomenon is a part of adaptive human behaviors and shed light on metamemory and knowledge representation of human beings.
An analysis of episodic-like memory in animals

Thomas Zentall (zentall@uky.edu)

University of Kentucky, USA 

Episodic memory is the ability to “mentally travel back in time” and retrieve personal memories. It can be distinguished from semantic memory or rule learning that involves general knowledge. Episodic memory has been thought to be a uniquely human ability associated with conscious autonoetic (self knowledge) processes. Tulving (1972) originally suggested that a person with episodic memory should be able to retrieve information about what event occurred, where it occurred, and when it occurred. Recent evidence suggests that birds can satisfy these conditions (Clayton & Dickinson 1999). Scrub jays can remember what they cached (a peanut or an insect), where they cached it (in what part of the tray), and when they cached it (because the initially preferred insect will decompose with time). But is it episodic memory? This is essentially a tri-conditional discrimination. What if pigeons were trained to match a red sample (what) when it appeared in one location (where) but to mismatch when it appeared elsewhere, and then they were trained to do so only if a short time had passed (when) before the choice was provided? Although this would not be an easy task for pigeons, were they able to acquire this task, it would not demonstrate the presence of episodic memory. We propose that episodic-memory, much like consciousness, cannot be directly studied in animals. We do suggest, however, that an important aspect of episodic can be examined. That is, that the test trials presumably used to assess episodic memory should not have been previously experienced. We provide suggestive evidence that under conditions analogous to those used to demonstrate episodic memory in humans, pigeons can be asked about their prior behavior.
5:00 PM  Concluding comments  James R. Anderson (University of Stirling)

