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	Time
	June 6 (Monday)
	June 7 (Tuesday)

	09:00-10:30


	Opening Remarks
	Chair: Dr. Su-Ling Yeh (葉素玲)

Keynote speech by Dr. Melvyn Goodale 

Duplex visual processing in human cerebral cortex: Evidence from neuroimaging and behavioural studies

	
	Chair : Dr. Cheng, Chao-Ming (鄭昭明)

Keynote speech by Dr. Melvyn Goodale

The origins of visual behaviour: Vision as a sensorimotor system
	

	10:30-11:00
	Coffee Break
	Coffee Break

	11:00-11:30
	Chair: Dr. Liang, Keng-Chen (梁庚辰)
	Chair: Dr. Su, Lily I. (蘇以文)

	
	Huang, Jong-Tsun (黃榮村)

Monocular and binocular behavior around the blind spot: Implications for possible cortical dynamics
	Dr. Yeh, Su-Ling(葉素玲)

Perception and action in Chinese character processing

	11:30-12:00
	Dr. Chen,Chien-Chung (陳建中) 

Pattern processing in the ventral stream: Evidence from neuroimaging studies 
	Dr. Chen, Jenn-Yeu (陳振宇)

Human Artifacts, Language-Dependent Processing, and the Sapir-Whorf Hypothesis

	12:00-12:30
	
	Dr. Chen, Jyh-Horng (陳志宏)
Advanced fMRI Technologies Development for Human Brain Mapping

	14:00-14:30
	Chair: Chen,Chien-Chung (陳建中)
	Poster Session

&

Reception

	
	Dr. Cheng, Chao-Ming (鄭昭明) Mechanisms underlying conscious and unconscious memories
	

	14:30-15:00
	Dr. Liang, Keng-Chen (梁庚辰) Formation and expression of memory for emotional experience: From body to brain
	

	15:00-15:30
	Dr. Sergey Artemenkov (Moscow, Russia)

The origins of sensory awareness: Perception as a generative system
	

	15:30-16:00
	General Discussion (Q & A)
	


研習營簡介
加拿大皇家學院院士、西安大略大學心理系教授Melvyn A. Goodale應邀來台參加6月4-5日的「身體與認知國際學術研討會」，並進行一系列的學術活動。為求更深刻的學術交流，我們特別在「身體與認知國際學術研討會」之後，邀請Goodale教授於台大心理系舉辦為期兩天的研習營。在這兩天內，Goodale教授將就目前熱門的動作與知覺的研究做一整體介紹，並與大家分享其帶領團隊的研究經驗與技術分享。台灣方面，也將呈現以下研究團隊的研究成果：(1)「人類認知、神經機制與社會運作的共建歷程」及(2)「注意力與知覺」研究群。除此二團隊的成員應邀進行主題演講之外，並徵求其他有興趣的學者或研究生發表壁報論文。希望藉此研習營能加強在知覺、動作、與意識領域的相關學者之間的學術交流。
Goodale教授在動作、知覺與意識方面的研究成果卓越，他的主要觀點如下：

視覺系統早期的演化目的並非為了讓動物能「看見」，而是藉由控制自身的感覺運動或動作來表徵世界，執行複雜的認知操作能力，進而形成對整個世界的意識經驗。視覺這種雙重特性的本質(看見外界與控制動作)反映在靈長類大腦皮質的組織上。有愈來愈多的證據支持知覺與行動乃分屬於兩條不同的視覺途徑：背側行動束(dorsal action pathway)與腹側知覺束(ventral perception pathway)。「背側行動束」乃從初級視覺皮質投射到頂葉，調控較原始的視覺運動模組，負責有機體的行動；「腹側知覺束」由初級視覺皮質投射到顳葉，負責認知運作所需的豐富及精細的世界表徵。雖然兩條神經束將視覺訊息分開處理，但是彼此存在著複雜且精細的交互作用，並且共同促成了有目的的行動。
在這次的研習營中，除了安排兩天兩場由Goodale教授主講的專題演說之外，並有八位分別來自於台灣大學心理系追求卓越計畫「人類認知、神經機制與社會運作的共建歷程」的研究成員以及注意力與知覺研究群的研究成員發表共八場的演講。此外，並有22篇壁報論文將於研習營的兩天張貼於會場，請大家隨時利用時間前往觀看，壁報論文發表人將於六月七日下午兩點到三點半的期間當場講解。
預祝大家有個豐收的研習營！
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	Melvyn A. Goodale, Ph.D.

Professor in Visual Neuroscience,

University of Western Ontario,

London Ontario, Canada


Although he was born in England, Dr. Goodale was educated entirely in Canada. After completing his Ph.D. in Psychology at the University of Western Ontario, he returned to England where he worked as a Postdoctoral Fellow at Oxford University with Professor Larry Weiskrantz.

After two years at Oxford, Dr. Goodale accepted a position in the School of Psychology at the University of St. Andrews in Scotland. Dr. Goodale returned to Canada in 1977 when he was offered a post at the University of Western Ontario where he now holds the Canada Research Chair in Visual Neuroscience in the Departments of Psychology and Physiology.

Dr. Goodale is best known for his work on the functional organization of the visual pathways in the cerebral cortex, and was a pioneer in the study of visuomotor control in neurological patients. His recent research uses functional magnetic resonance imaging (fMRI) to look at the activity in the normal human brain as it performs different kinds of visual tasks. He has also developed virtual-object technology to study the visual information used to program and control grasping movements. Dr. Goodale holds major research grants from both the Canadian Institutes of Health Research and the Natural Sciences and Engineering Research Council of Canada. He is currently Director of the CIHR Group on Action and Perception.

In addition to his research activities, he has been active in developing the graduate program in Neuroscience at Western Ontario, for which he was awarded the prestigious E.G. Pleva Award for Contributions to Teaching in 1994. Dr. Goodale serves on the editorial board of a number of journals including Experimental Brain Research, Neuropsychologia, Brain and Mind, and Behavioural Brain Research. He is the past-President of the Association for the Scientific Study of Consciousness. In 1999 he was awarded the D.O Hebb Award by the Canadian Society for Brain, Behaviour, and Cognitive Science in recognition of his distinguished scientific achievements. In 2001, he was elected a Fellow of the Royal Society of Canada.His recent book with David Milner, 'The Visual Brain in Action' (Oxford University Press), has been quite influential. In it, he and Milner provide compelling arguments that the brain mechanisms underlying our conscious visual experience of the world are quite separate from those involved in the visual control of skilled actions. These ideas not only have implications for our understanding visual deficits in neurological patients, but also offer some new directions for the design of robots and artificial visual systems.

(adopted from the personal homepage of Dr. Goodale, Melvyn A.)

Keynote Speech 1
June 6th, 2005 (Monday)

The origins of visual behaviour: Vision as a sensorimotor system

Vision first evolved as a system for the distal control of movement. The later emergence of mechanisms for the perceptual representation of the world has enabled animals to be more flexible in their behaviour – with respect to both goal selection and action planning. But even in species with well-developed visual perception, the final programming of the movements still depends on separate action pathways. As it turns out, this distinction between vision-for-action and vision-for-perception can be seen in the organization of the visual pathways of the primate brain. Beyond primary visual cortex in the primate cerebral cortex, visual information is conveyed to a bewildering number of extrastriate areas. Despite the complexity of the interconnections between these different areas, two broad "streams" of projections from area V1 have been identified: a ventral stream projecting eventually to the inferotemporal cortex and a dorsal stream projecting to the posterior parietal cortex.

Evidence from neuropsychological studies in humans suggests that the dorsal stream is a visual ‘action’ pathway and that it contributes little to the contents of our perception of the world. It has been known for a long time, for example, that patients with damage to the dorsal stream, particularly the superior parts of the posterior parietal cortex, have difficulty reaching in the correct direction to objects (even though they have no difficulty reaching out and grasping different parts of their own body indicated by the experimenter). Some patients with damage to this region show an inability to rotate their hand or open their fingers properly to grasp an object placed in front of them, even when it is always placed in the same location. Nevertheless, despite their problems in visuomotor control, patients with damage to the dorsal stream are usually able to describe the orientation, size, shape, and even the relative spatial location of the very objects they are unable to reach towards, grasp correctly, or foveate.

The ventral stream projecting to the temporal lobe has been more closely linked with visual perception than with the visual control of action. Patients with brain damage in this region show the complementary pattern of deficits and spared visual abilities from patients with damage in the posterior parietal cortex. Thus, patients with ventral-stream damage have great difficulty recognizing common objects on the basis of their visual appearance, but have no problem grasping objects placed in front of them or moving through the world without bumping into things. In short, they can act on objects in the world despite the fact they cannot perceive the very object features controlling their movements.

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!

Keynote Speech 2
June 7th, 2005 (Tuesday)
Duplex visual processing in human cerebral cortex: 

Evidence from neuroimaging and behavioural studies

According to the two-visual-systems model put forward by Goodale and Milner, both streams of visual processing handle information about the orientation, size, and shape of objects, and about their spatial relations.  Each stream, however, deals with the incoming visual information in different ways. The ventral stream transforms visual information into perceptual representations, which embody the enduring characteristics of objects and their spatial relations.  These representations form the foundation for our cognitive life, allowing us to recognize objects and understand their causal relations, to communicate with others about the world beyond our bodies, and to identify goals and plan actions with respect to those goals.  The visual transformations carried out in the dorsal stream, which utilize moment-to-moment information about the disposition of objects within egocentric frames of reference, mediate the control of those goal-directed acts.  Such a division of labor not only accounts for the neurological dissociations observed in patients with damage to different regions of the cerebral cortex, but it is also supported by a wealth of anatomical, electrophysiological, and behavioral studies in the monkey.

There is also evidence for dissociations between ‘vision for perception’ and ‘vision for action’ in normal observers.  For example, the scaling of grasping movements are relatively unaffected by size-contrast illusions that have a profound affect on perceptual judgments of size.   Such paradoxes show that what we think we 'see' is not always what guides our actions and provide additional evidence for the parallel operation of two types of visual processing, each apparently designed to serve quite different purposes, and each characterized by quite different properties.

The results of recent functional neuroimaging studies converge nicely with the evidence from earlier neuropsychological studies in humans and neurophysiological studies in the macaque monkey.  Thus, areas in the human ventral stream appear to be specialized for the processing the identity of objects and materials, whereas regions in the human dorsal stream play a critical role in the control of visually guided movements, such as saccades, reaching, and grasping.

Although the ventral and dorsal streams are functionally distinct, the two evolved together and play complementary roles in the control of behavior.   In some ways, the limitations of one system are the strengths of the other.  Thus, although the ventral perception system delivers a rich and detailed representation of the world, the metrics of the world with respect to the organism are not well specified.  In contrast, the dorsal action system delivers accurate metrical information in the required egocentric coordinates but these computations are spare and evanescent.  Both systems are required for purposive behaviour – one system to select the goal object from the visual array, the other to carry out the required metrical computations for the goal-directed action. One of the most important questions yet to be addressed is how the two streams communicate with one another.

Recommended Readings

General References

Goodale, M.A., and Milner, A.D.  (1992).  Separate visual pathways for perception and action. Trends in Neurosciences, 15(1), 20-25.

Goodale, M.A. & Milner, A.D. (2004).   Sight Unseen: An Exploration of Conscious and Unconscious Vision.  Oxford: Oxford University Press. 135pp.

Goodale, M.A. & Westwood, D.A.  (2004).  An evolving view of duplex vision:  Separate but interacting cortical pathways for perception and action.  Current Opinion in Neurobiology 14, 203-211.

Milner, A. D., & Goodale, M.A.  (1995).   The Visual Brain in Action.  Oxford:  Oxford University Press, 248 pp. (paperback 1996)

Specific References

Aglioti, S., DeSouza, J., & Goodale, M.A.  (1995).  Size-contrast illusions deceive the eyes but not the hand.  Current Biology, 5(6), 679-685.

Culham, J.C., Danckert, S.L., DeSouza, J.F.X., Gati, J.S., Menon, R.S., & Goodale, M.A. (2003). Visually-guided grasping produces activation in dorsal but not ventral stream brain areas. Experimental Brain Research, 153, 180-189.

Goodale, M.A.  (1996).  Visuomotor modules in the vertebrate brain.  Canadian Journal of Physiology and Pharmacology, 74, 390-400.

Goodale, M.A., Westwood, D.A., & Milner, A.D.  (2004).  Two distinct modes of control for object-directed action.  In C.A. Heywood, A.D. Milner, & C. Blakemore.  The Roots of Visual Awareness.  Progress in Brain Research.  Elsevier: Amsterdam.

James, T.W., Culham, J., Humphrey, G.K., Milner, D.A., & Goodale, M.A. (2003). Ventral occipital lesions impair object recognition but not object-directed grasping: An fMRI study. Brain, 126, 2463-2475.

Steeves, J.K.E., Humphrey, G.K., Culham, J.C., Menon, R.S., Milner, A.D., & Goodale, M.A. (2004). Behavioral and neuroimaging evidence for a contribution of color and texture information to scene classification in a patient with visual form agnosia.  Journal of Cognitive Neuroscience, 16, 955-965.
Westwood, D.A., & Goodale, M.A. (2003).  Perceptual illusion and the real-time control of action.  Spatial Vision, 16, 243-254.

Abstracts (Talks)
June 6th, 2005 (Monday)

11:00-11:30

Monocular and binocular behavior around the blind spot: Implications for possible cortical dynamics
Huang, Jong-Tsun (黃榮村), Tamkang University, Taiwan
The blind spot is a retinal region devoid of photoreceptors and the same area for one eye’s blind spot in space is covered by the corresponding area in the fellow eye. In human primary visual cortex, the blind spot is represented as a relatively large monocular region that receives direct input solely from the ipsilateral eye and not from the contralateral blind-spot eye. Monocular blind-spot filling-in is widely believed to exist and exert its influence on a variety of accompanying visual tasks. Recent observations, for example, have demonstrated its effects on the process of binocular rivalry. Through this experimental set-up, He & Davis (2001) proposed that the filling-in process occurred in the natural blind spot likely happens at least before the completion of the rivalry process. Tong & Engel (2001) also found that the filled information in one eye’s blind spot can contribute to binocular rivalry, although in a diminished way. They suggested that this influence may indicate an interocular competition in monocular V1 area. This functional demonstration of the filling-in effect in V1 is also consistent with the supposed existence of ODC (optic disk cortex) neurons in V1 (Gattas et al., 1992; Fiorani, et al., 1992). We report three observations in this study: (1). The filling-in mechanism of the blind spot can compute both 2D and 3D completion through the spreading effect of background or surrounding texture information. (2). While an artificial scotoma was created to the blind-spot corresponding area in the fellow eye, the completion is less efficiently obtained through the facilitation of surrounding texture than does in the natural blind spot. The fact suggests a possible intervention from the supposed function of ODC neurons that are only responsible for figural or depth completion around the blind spot. (3). Depth interpolation behavior of both binocular rivalry and blind spot was simultaneously tested in the same RDS experiments. While both of these tasks lose their clear disparity information (i.e., ambiguous), the depth representation in blind spot as well as in binocular rivalry seems to be strongly penetrated by the surrounding disparity information. Based on these observations, a neural network was then proposed and simulated on the 2D filling-in process around the blind spot by incorporating with the supposed function of ODC neurons that is both excitatory and symmetric in operation. The fit of the model is nicely matched with experimental results. The network should also be applicable for the simulation of 3D behavior around the blind spot. Implications will be discussed in the sequel.

11:30-12:00

Pattern processing in the ventral stream: Evidence from neuroimaging studies

Dr. Chen,Chien-Chung (陳建中), National Taiwan University, Taiwan
Visual form analysis in the ventral stream can be described by a hierarchical processing model. In this model cells in every stage of visual processing integrate information from a group of cells in the preceding stages and hence respond to a more complex feature than cells in the previous stages. We used Glass pattern to explore this hierarchical model in the human visual cortex. A Glass pattern consists of randomly distributed dot pairs (dipoles) whose orientations are determined by a geometric transform. To perceive the structure in a Glass pattern, an observer needs to perform local grouping to find dipoles and global grouping across dipoles to get an overall shape. We expected cortical mechanisms for local and global grouping located in different brain areas. Each dipole contained two 5.4’ square dots separated by 27’. The Glass patterns contained randomly distributed dipoles covering 2% of image. The coherence of a Glass pattern was defined as the proportion of dipoles oriented tangent to a concentric global form. To eliminate grouping at the dipole level, we also used line element textures which had bars (5.4’x27’) in place of dipoles. The BOLD activation (N=6) was collected on a Bruker 3T magnet (EPI, TR=3s, TE=60ms, flip angle=90o). Each 252s block design run had two test conditions alternating with each other in a 36s period. Compared with a zero coherent pattern, the 100% coherent Glass patterns activated the lateral occipital complex (LOC) and the inferior temporal (IT). The Glass and the texture pattern of the same global structure showed differential activation in V2 and V3 which was posterior to the areas responding to Glass patterns. A rotating wedge of coherent dipoles showed that the dorsal portion of the LOC had a retinotopic property for Glass patterns. A rotating concentric pattern produced only weak retinotopic activation at the ventral LOC. The contrast between line texture and Glass patterns suggests that local grouping occurred in V2 and V3. The rotating wedge suggests the dorsal LOC is for analyzing curvatures while the rotating circle hints that the ventral LOC is responsible for global forms.

14:00-14:30

Mechanisms underlying conscious and unconscious memories

Dr. Cheng, Chao-Ming (鄭昭明), National Taiwan University, Taiwan
Processes of conscious and unconscious forms of human memory were explored in three implicit tests (stem completion, word association, and word identification) by examining how the two forms of memory within each test were differently affected by level-of-processing (LOP) and self-generation of study words. A post-test dissociation (PTD) procedure was used to separate the two forms of memory within each test without being contaminated by memory and guessing effects produced by post-test judgments. Results show that both LOP and generation produced positive effects, associated with either a positive effect (in the tests of stem completion and word identification) or a null effect (in the test of word association) of repetition priming under shallow processing, on estimates of conscious memory. On the other hand, LOP produced null effects and generation produced reverse effects accompanied by a repetition-inhibition effect under generation on estimates of unconscious memory. This pattern of results suggests that conscious memory of a studied word benefits from either perceptual or conceptual processing of the word at study depending upon the number of processing modes matched between the test and the study. On the contrary, unconscious memory of a studied word either (1) benefits from stimulus encoding at study to the extent that the stimulus encodings at test and at study form the same information Gestalt or (2) either suffers inhibitions or does not benefit from stimulus encoding at study to the extent that the stimulus encodings at study and at test form different information Gestalten. The inhibition aspect of the assumption is based on the reasoning that the information Gestalt formed by encoded information about a study word and other types of information (e.g., either information about generation cues or information about an associate of the study word) will inhibit its part from being triggered by a different information Gestalt provided at test.

14:30-15:00

Formation and expression of memory for emotional experience: From body to brain

Dr. Liang, Keng-Chen(梁庚辰), National Taiwan University, Taiwan
Neurobiological theories of memory suggest that neural plasticity underlying memory storage requires not only neural activity representing the to-be-stored information, but also some nonspecific arousal inputs. This proposition is attested by the findings that affective laden experience often leaves robust memory. Extensive evidence shows that various hormones released under arousal play a critical role in facilitating storage of newly learned information. However, it is intriguing that these hormones, circulating in blood stream of periphery, have no access to the central nervous system due to the blood-brain-barrier. In the past twenty years, findings on rodents and humans from several laboratories have shed lights on this issue. Epinephrine is a hormone released from the adrenal medulla in response to an arousing event. It is elevated in circulation by learning experience. Peripheral administration of epinephrine shortly after training has biphasic effects: Medium doses enhance but high doses impair retention of the learned response. The effect is due to binding of epinephrine to peripheral receptors on the viscera, drugs antagonizing the peripheral action of epinephrine can abolish the effect. The influence is conveyed into the brain by vagal afferents, transection of the vagus attenuates the effect of epinephrine on memory. Vagal afferents innervate the nucleus of solitary tract mono-synaptically and the locus coeruleus multi-synaptically, which are implicated in visceral processing and vigilance, respectively. Suppressing these two brainstem nuclei abolishes influence of epinephrine on memory. Neurons in the two nuclei issue noradrenergic fibers to innervate widespread forebrain regions, including the amygdala and hippocampus, implicated in mnemonic function. Further studies revealed that treatments suppressing noradrenergic functions in the amygdala attenuate the memory enhancing effects of epinephrine and other peripheral humoral factors. This structure entail memory trace formed in other brain regions, such as the hippocampus or various cortical regions, modulated by emotional saliency of an event. These findings suggest that bodily feedback activated by an emotional incidence helps to forge the memory trace for that incidence, just as it helps to forge our awareness of emotion for that incidence proposed by William James and Carl Lange a century ago.

15:00-15:30

The origins of sensory awareness: Perception as a generative system

Dr. Artemenkov, Sergey L., Moscow State University, Russia
From an epistemological viewpoint, most recent advances in Psychology and related disciplines draw upon a small set of recognized, though sometimes conflicting, approaches, such as information processing, connectionism, or ecological psychology. A novel alternative approach, called Transcendental Psychology Methodology (TPM), is developed by A.I. Mirakyan (1929-1995) and his group, mainly in the Laboratory for Modeling of Psychic processes at the Psychological Institute of the Russian Academy of Education. Mirakyan began with theoretical and experimental studies of the Perceptual Constancy Problem, which had remained almost unchanged in form since Descartes’ (1637) suggestion that perceived size depends upon object distance as well as image size. The development of physical and physiological optics and acoustics has subsequently revealed many new constancies in, for example, the perception of colour, brightness, position and loudness. Mirakyan recognized that contemporary accounts of these phenomena included both theoretical contradictions and empirical discrepancies, and concluded that the reconciliation of these differences required a broader approach, including a more general study of the circumstances under which conscious perceptions change or remain constant with variations in the stimulus. This more general study of perceptual processes in turn highlighted further contradictions and led him to challenge the very foundations and methods of existing approaches. Mirakyan’s alternative Transcendental Psychology Methodology (TPM) proposes a radical change in focus away from the perceptual phenomena themselves and onto the processes that create them. Rather than concentrating upon the direct products of individual sensory processes, as in the traditional Product 

Basis Paradigm, TPM is interested in discovering the principles which give these processes the flexibility to create complex, coherent representations under different stimulus conditions. Thus, in general, perception is viewed as a unified process of form creation, requiring the dynamic formation of internal anisotropic relations within an explicitly generative system. The resulting Principles of Generative Processes provide new theoretical foundations by not only seeking to explain the processes by which perceptual representations are created, but by making these processes the primary object of investigation. TPM-inspired studies of a wide range of visual, tactile and auditory phenomena have so far suggested basic principles that can be applied to all perceptual processes, regardless of their modality. Some of its more interesting results concern the functional range of sensory systems, its applications to the perception of object stability and movement, and Mirakyan’s radically new conception of spatial perception, in which time is regarded as the main factor in the perception of spatial extent and sensory awareness. Because TPM focuses essentially upon universal, generative processes, the approach may also be usefully applied in other disciplines. For example, some of the aspects of qualitative modeling suggest new technological solutions and provide a link between neurophysiological and psychological levels of investigation.

June 7th, 2005 (Tuesday)

11:00-11:30

Perception and action in Chinese character processing

Dr. Yeh, Su-Ling (葉素玲), National Taiwan University, Taiwan
Chinese characters are similar to morphemes or words in alphabetic languages in their functions, but they are very different in their structures. Unlike English words that are arranged linearly, three levels of hierarchical organization can be distinguished within a constant square-shaped size of a Chinese character. Because Chinese characters are complex visual stimuli and they are also familiar linguistic materials for Chinese readers, they serve as an excellent tool to investigate the sensorimotor processes on the one hand and the knowledge representation on the other. We have approached issues as such by conducting both behavior and fMRI experiments. Behavioral data revealed the important aspect of character structure and how familiarity affects our perception of Chinese characters. However, in most conditions Chinese readers did not differ in their perception from non-readers, other than the one that particularly imposes the perception-for-action route in our visual brain. In particular, results from fMRI studies confirmed the importance of the medial occipital gyrus and the intraparietal sulcus in the involvement of grouping of a perceived orderly writing action.
11:30-12;00

Human Artifacts, Language-Dependent Processing, and the Sapir-Whorf Hypothesis

Dr. Chen, Jenn-Yeu (陳振宇), National Cheng Kung University, Taiwan
Artifacts are uniquely human. They are part and parcel of human civilization. Artifacts are presumably invented to reduce the physical and the mental loads of humans so that humans are better equipped to deal with the environment for survival. Paradoxically, artifacts turn around and place a considerable demand on humans because they have become part of the environment that humans strive to adapt to. The script of a language is no doubt an artifact. Its costs and benefits for human cognition can be more readily appreciated. What about the language itself? In this presentation, I propose to view language as an artifact, too, with the intention to offer a different perspective on the hotly-debated Sapir-Whorf Hypothesis (SWH). The artifactual view, as I will call it, is significantly different from the cognitive view offered by Hunt and Agnoli (1990). The cognitive view broadens our conceptualization of thought and cognition, and has successfully brought the once-inactive issue back to life. The artifactual view, on the other hand, intends to broaden our conceptualization of language (the other piece of the puzzle). I will explain how this neo-Whorfian view enables us to pursue the SWH unreservedly, to incorporate a seemingly disparate issue in psycholinguistics (i.e., language-dependent processing), and to study the larger issue of the enormous impact of artifacts on human cognition, an issue that has been ignored within much of contemporary cognitive science.
12:00-12:30

Advanced fMRI Technologies Development for Human Brain Mapping

Jyh-Horng Chen (陳志宏), & Der-Yow Chen (陳德祐), National Taiwan University, Taiwan
In the past decade, functional magnetic resonance imaging (fMRI) has been developed and widely applied for psychological research. It provides better spatial and temporal resolution to study the function of brain without the risk of invasion and radiation in other techniques such as PET. At National Taiwan University (NTU), we had installed a 3-Tesla magnetic resonance imager (Bruker, Ettlingen, Germany), and launched the interdisciplinary MRI/MRS research since 1998. With intensive cooperation of engineers, physicists, clinicians and cognitive psychologists, this lab acts as a regional resource center providing effective and reliable MR techniques, assisting research in neurosciences. In the past two years, more than 6 to 7 major journal papers were published in well-recognized journals, including NeuroImage, MRM, Brain research and IEEE transactions. Our team has made significant progress in cognitive research (Chen, et al, 2001), fMRI physiological noise removal (Chuang and Chen, 2001), diffusion spectrum connectivity (CP Lin et al, 2001, 2003), simultaneous recording , correlation of fMRI and electrophysiological recording, as well as active noise cancellation development (Chen et al 1998, Cho, et al, 2003). However, for higher-level psychological research, the current fMRI still suffers several fundamental methodological limitations. This subproject focuses on the promotion of its applicability to cognitive research, including the creation of Chinese brain template and structural connectivity, the establishment of an optimized MRI-based cognitive psychological lab as well as the development of high quality quantitative fMRI studies for longitudinal brain activities studies. The purpose is to establish an international level center of excellence for psychological studies.
To overcome the existing limitations for cognitive studies and to acquire data for longitudinal studies on brain functions in a quiet MRI lab, this subproject intends to reach the following three objectives:
1. To create a normalized MRI brain template for Chinese participants and to map the structural neuronal connectivity, which provides a standard for our database and for all our fMRI studies.
2. To establish an optimized MRI-based cognitive psychological lab with active noise cancellation system and 3D registration. Active database with text mining and data mining techniques allows investigators to explore novel information acquired from huge amount of fMRI data, while interactive fMRI system for social fMRI studies will innovate the way in which fMRI has been used traditionally.
3. To develop quantitative fMRI studies for longitudinal brain activities and to develop advanced fMRI techniques to enhance the image quality, including imaging artifacts removal and spatio-temporal resolution improvement.
In summary, the purpose of this project is to work on the enhancement of both temporal and spatial resolution in functional MRI. Parallel imaging technique can cut down the temporal resolution to some extent. The implementation of high temperature superconducting coil at NTU has been shown to increase MR signal-to-noise by 2.4 fold in human and 3-4 fold in rat fMRI study. This enhancement can either be used in reducing the acquisition time and increase in experiment throughput for fMRI. In other applications, it can further improve the spatial resolution of functional MRI.
Preliminary developments on molecular imaging of knocked-out gene mice and stem cell tracking using nano-particle for Parkinson Disease will also been mentioned at the end of the this talk.
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Old Philosophical Debate in New Face -

Functionalism vs. Physicalism

Yoshifumi Ikejiri (池尻敬文)
Institute of Neuroscience, National Yang-Ming University,

155 Sec.2, Li-Nong Street, Taipei, Taiwan

	The enactive theory has been proposed as a new account for the nature of perceptual experiences. Contrary to the view that takes action and perception as two independent systems, it says that perception and action system are interdependent and perceptual consciousness ought to be studied in terms of the dynamic sensorimotor relations between sensory input and motor output. The qualitative characters within the same modality or between different modality are different because the dynamic patterns of sensory stimulation and embodied activity meet different sensorimotor contingency. For example, after adaptation, the normal subjects who use TVSS would ‘see’ objects by the electrical stimuli to the skin when the sensorimotor contingency characteristic of vision has been established. This result showed that non-standard brain areas, say the brain areas responsible for tactile sensation, are also capable of producing visual consciousness. That is, on the basis of neural plasticity, perceptual consciousness may be multiple realizable by different brain areas, only if those areas play the right functional role. This would imply that if there is a conflict between functional role and brain state, phenomenology should go with its functional role rather than with the brain state. If it is really the case, then functionalism may win. However, some evidences show that the brain may be not that flexible. For example, the late-onset Braille readers’ occipital lobes are not activated during PET scan and their perceptual experiences are tactile rather than visual; also, the synaethesia patients are not explainable in terms of the enactive theory. Therefore, it should be too early to claim that functionalism wins. It may still be neurophysiological properties of the brain rather than the functional roles it plays the crucial one to determine perceptual consciousness.
Keywords: Perceptual consciousness; Enactive theory; Sensorimotor; Functionalism; Physicalism
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An evolutionary perspective of the enactive approach to perception 

Shun-Pin Hsu
Institute of biochemistry, National Yang-Ming University, 

155,Li-Nong St., Sec.2, Peitou, Taipei, Taiwan, R.O.C.

	The enactive approach and the snapshot conception are two different philosophical views of perception, and both have many different scientific data supporting them. In this paper, I will argue for an enactive approach to perception from an evolutionary perspective with a single-neuronal animal thought experiment. 

The evolutionary explanation of complex adaptations is modification of ancestors. We suppose a hypothetical animal with a single neuron and a motor organ. By interacting with its environment, the animal constructs its perception from sensory effects of movement. The relation between the animal and its environment forms a virtual representation for the animal, in an enactive way, to interact with the environment. As the animal evolves and the single neuron becomes a more complex neural system, evolution doesn’t add any novel mechanisms of perception, such as snapshot conception, instead, the increasing amount of neurons of the animal in evolution can account for the increasing dimensions of perception and also memory, which increases the efficiency of perception. In addition, the single-neuronal animal thought experiment poses a challenge to the snapshot conception, because the animal, which is single-neuronal, cannot have any processes between the input and output, it only has an on-off function. Therefore, from a snapshot view, the animal has no perception at all, which is counter-intuitive, for the animal has sensory-motor interactive behaviors with the environment. 

From this thought experiment, I propose that animals in reality with few neurons are good evolutionary evidences for the enactive approach of perception. 

Keywords: Evolution; Snapshot conception; Enactive approach; Perception 
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Working Memory for Language Processing and Color Change Detection
Wan-Cheng Li (李宛蒸) & Gary C.-W. Shyi (襲充文)

Department of Psychology and Center for Research in Cognitive Science 

National Chung-Cheng University, Chiayi, Taiwan

	One major proposal for working memory research has been the claim that it can be divided into two distinct, independent components for processing and storing, respectively, language versus visuospatial information. Here we examined this claim using a dual-task paradigm. In Experiment 1, we devised a language working memory task in which participants were asked to read silently sentences comprising eleven Chinese characters and to memorize the last two characters of each sentence. Their memories for the last two characters was then tested by picking out those characters among a set of alternatives in the order that they appeared in the original sentences. The result shows that as the number of sentences that participants had to process and memorize increased, their memory performance suffered. In Experiment 2, we paired the sentence processing task with a color-change detection task, which has been used for assessing the capacity of visual working memory in the past. The results for the language processing task replicated those found in Experiment 1. More interestingly, comparing to the results of Experiment 1, there was no difference between the single-task and the dual-task condition for language processing. However, participants’ performance in detecting the color change was impaired as the number of sentences for language processing increased, suggesting that the two tasks may not be mediated by totally independent processing resources. Furthermore, the interference is more evident when the color change took place in the later part of language processing task than in the early part. That is, as more sentences were encountered, it became harder or took longer for participants to notice change of color, if that change occurred when a sufficient number of sentences were already processed (and the last two characters) were memorized. Implications for the notion of distinct components of working memory are discussed.

Keywords: Working memory; Dual-task 
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Perceiving Figural Possibility: A Comparison of Covert and Overt Attention
Mitzi Hui-Jin Chen (陳慧菁) & Gary C.-W. Shyi (襲充文)
Department of Psychology and Center for Research in Cognitive Science 

National Chung-Cheng University, Chiayi, Taiwan
	Covert attention entails paying attention to the visual field without actually moving the eyes, whereas overt attention refers to paying attention to the visual field by actively moving the eyes.  A majority of visual attention research has used a design where eye movements or overt attention is effectively prevented or avoided.  While such a practice may be useful for revealing various properties of covert attention, especially when relatively uncomplicated stimuli were used, it obscures the role that eye movements may play in perceiving complex and more naturalistic stimuli. In two experiments, we compared covert and overt attention by presenting 3D rectangular objects and asked participants to judge whether the displayed object was a possible figure or an impossible figure.  In Experiment 1, participants explicitly made a saccade to a cued peripheral location on the display, they then judged the possibility of the figure subsequently presented at that location without any constraint on eye movements.  In Experiment 2, an identical procedure was used except that the stimulus figures were briefly presented to eliminate the possibility of making eye movements, and hence judgments were made under the mode of covert attention.  The results of the two experiments indicate that (a) response accuracy was higher in judging figural possibility with free viewing than with constrained viewing, (b) however, response latency was longer with free viewing than with constrained viewing, and finally (c) reliable differences in judging possible versus impossible figures were evident with free viewing, but disappeared with constrained viewing.  Further analyses of eye movements in Experiment 1 reveals that participants appeared to adopt a piecemeal viewing strategy for judging impossible figures, and appeared to use a more global strategy for judging possible figures.  Implications of these findings for the role of covert and overt attention in perceiving figural possibility are discussed. 
Key words: figural possibility, covert and overt attention.
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Capacity of Visual Working Memory for 3-D Volumetric Shapes
Kai-Chi Yun (雲凱志) & Gary C.-W. Shyi (襲充文)
Department of Psychology and Center for Research in Cognitive Science

National Chung-Cheng University, Chiayi, Taiwan

Vogel, Woodman & Luck (2001) have recently reported a series of 16 experiments to examine the storage capacity of visual working memory. Their findings suggest that the capacity of visual working memory is estimated to be approximately three to four items, regardless whether or not the items comprise simple features such as colored squares, or conjunction of features such as oriented color bars.  However, this fixed-slot view of capacity has recently been challenged by Alvarez and Cavanagh (2004), who argued for the view of flexible resources rather than fixed number of slots for storing visual information. In the present study we investigated the storage capacity of working memory for 3D volumetric objects, each comprising multiple shape attributes.  Using a change detection paradigm, we asked participants to report whether or not change in shape attribute such as elongated axis or the edge of cross section has occurred in one of the several briefly displayed 3D volumetric shapes.  In Experiment 1, where two, four, or six 3D objects were shown on each trial, response accuracy in change detection dropped significantly when four objects were presented. In Experiment 2, we refined the set size to 1, 2, 3, 4, and 6 objects to derive a more precise estimate of working memory capacity.  In Experiment 3 we increased the encoding time (exposure duration) from 100 ms in the first two experiments to 500 ms and 1000 ms, repsectivley, and found that the estimate for working memory capacity increases as a function of encoding time. The results of these experiments suggest that the working memory capacity for 3D volumetric shapes was about two to three items, lower than that claimed by Vogel et al.  These findings lend support to the flexible resource view, rather than the fixed-slot view, of capacity of visual working memory.      

Keywords: fixed-slot; flexible resources; 3D volumetric objects; encoding time; visual working memory
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Reduced Right Hemisphere Activation in Violent Offenders

A fMRI Study of Working Memory and Impulsivity
Victor Tiencheng Cheng*, Kuan-Hao Cheng***, Ming-Ting Wu**, Rueih-Chin Lin***

*Dept. of Probation and Parole, Chiayi Prosecutor’s Office, Ministry of Justice

**Dept. of Radiology, Kaohsiung Veterans General Hospital

***Dept. of Criminology and Criminal Justice, National Chung-Cheng University

96, Chung-Shan Rd., Chiayi City, 60041, Taiwan, R.O.C.

	High rates of temporal and frontal lobe dysfunction have been reported in neuropsychological and related brain imaging studies of violent offenders or psychopaths. We investigated whether impulsive male violent offenders showed evidence of abnormal brain structure and dysfunction in frontal and temporal brain regions on MRI compared with non-violent offenders and healthy control subjects. 

Three groups of subjects (violent, non-violent, normal; N=30) all recruited from the community underwent structure MR scan in resting state and functional MR scan while performing a visual working memory task.
All the subjects were under the cross examination of the demographic interview questionnaire and psychometric assessment measures as the Alcohol Use Disorders Identification Test (AUDIT), the Dickman Impulsivity Inventory (DII), the Buss-Durkee Hostility Inventory (BDHI), the Health, Personality, and Habitualness Scale (HPH), the Block Design subtest of the WAIS-R, the resting heart rate measuring, and the violence level scoring of the criminal history by Risk of Eruptive Violence Scale (REV). Meanwhile, the image data were analyzed using Statistical Parametric Mapping (SPM99) on a Linux workstation with MATLAB 6.0. Brain deficits were independent of IQ, history of head injury, task performance, cognitive strategy, and mental activity during the control task. Besides, Psychometric data were analyzed using SPSS 11.5. 

In this article we show that significant groups differences in Antisocial Personality Tendency Subscale of the HPH (P < 0.05), Heart Rate score (P < 0.01), Block Design score, and Violence Level score (P < 0.001). Besides, the image results show the reduced function of the right superior temporal gyrus and the right posterior cingulate gyrus in the violent group, the increased activity of the bilateral anterior cingulate gyrus in the nonviolent group, and the increased activation of the orbital and prefrontal regions in the control group. The specific brain region of interest was different between the groups.

Keywords: Violence; Working Memory; Impulsivity; Orbitofrontal Cortex; Cingulate Gyrus
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The Role of Symmetry in Face Perception
1. K. Catherine Kao1, Chien-Chung Chen1,2 & Christopher W. Tyler2 

2. Department of Psychology, National Taiwan University, 

No. 1, Sec. 4, Roosevelt Rd., Taipei 106, Taiwan

3. The Smith-Kettlewell Eye Research Institute, San Francisco, CA

	Symmetry is an important cue for face recognition (Grammer & Thornhill, 1994, J. Comp. Physio.). Given recent report on brain area for symmetry (Tyler et al. 2005, Neuroimage), we tested the role of symmetry in face processing by manipulating the symmetry of the face stimuli.

The BOLD activation in 6 observers was collected on a Bruker 3T magnet (TR=3s, TE=40ms, flip angle=90o). The block design had a 18s test epoch alternating with a 18s control for 6 cycles. V1-V4, hMT, kinetic occipital cortex (KO) and LOC (the lateral occipital complex) were localized in each observer in separate sessions. In Exp. 1-4, the test stimuli were pictures of symmetric human faces. The controls in Exp 1 & 2 were respectively asymmetric and symmetric noise with the identical power spectrum as the face images. The controls in Exp 3 & 4 were pictures of inverted faces and profiles respectively. Exp 5 contrasted symmetric and asymmetric noise images alone.

Compared with noise images, the symmetric face images activated KO, the fusiform gyrus (FG), the inferior temporal gyrus (ITG), and the inferior frontal gyrus (IFG). Contrasted with asymmetric noise, symmetric face also activated LOC. Compared with asymmetric face profiles and inverted faces (which were symmetric), the symmetric face images activated only KO and IFG. Thus these areas must be responding not to symmetry but to the specific spatial arrangement of the facial features. Symmetric and asymmetric noise showed differential activation at KO, IFG and the middle temporal gyrus. IFG activation was detected whenever a symmetric test was contrasted with an asymmetric control. Hence, IFG may be responsible for coding symmetry in face perception.

Keywords: Face perception, symmetry processing, fMRI study, BOLD activation 
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Models for visual-auditory-somatosensory multimodal integration in superior colliculus
I-Fan Lin

Department of cognitive and neural systems, Boston University, Boston, MA02139

677 Beacon Street, Boston, MA02215, USA.
	There are three models in this paper trying to explain two observations about superior colliculus: the percentage change of multimodal neurons in superior colliculus after birth and the visual-audio spatial information integration.  The results show the spontaneous neural activity, environmental stimuli, and receptive field changes after birth can influence the percentage change of multimodal neurons in superior colliculus.  The orthogonal model proposed by Schnupp et al. (2005) is used in the last model for spatial information integration and explaining the increased precision in the visual-auditory bimodal integration, although the result is different from that in Alais and Burr’s experiment (2004).

Keywords: superior colliculus; bimodal integration; multisensory integration
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Dissociation between attentional operation and processing time
Shih-Yu Lo (羅仕宇) & Su-Ling Yeh (葉素玲)
Department of Psychology, National Taiwan University, 

No. 1, Sec. 4, Roosevelt Rd., Taipei 106, Taiwan

	Visual processing without attention is often assumed to be fast. However, we used the inattention paradigm designed by Moore and Egeth (1997), and found that texture segregation is inattentive but time-consuming. In Experiments 1 and 2, we presented two horizontal lines, and participants were required to judge which line was longer. The background consisted of an upright or an inverted V (i.e., the two tracks in the Ponzo illusion) based on texture segregation. Results showed that the illusion could be observed inattentively with a 500 ms, that is, the participants tended to report that the horizontal line at the converging end of V shape longer when the display was presented for 500 ms. However, this illusion effect was not observed with a 200 ms exposure duration. To contrast the inattentional texture segregation, we used Simon effect to investigate whether an attention requiring process would exert its effect when exposure time is lengthened. In Experiment 3 and 4, the exposure duration is 200 and 500 ms, respectively. The result showed that if the participants were under condition of inattention, no Simon effect was found. We concluded that an inattentional process might be a time-consuming one, such as the texture segregation in Experiment 1 and 2; an attentional process requires the deployment of attention, regardless of the processing time. Thus the attentional operation and processing time should be dissociated.

[Supported by the National Science Council of Taiwan, NSC93-2752-H-002-008-PAE]
Keywords: processing time, attention, inattentional blindness, texture segregation, Simon effect
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Memory for Configural Information of Faces: The Case of Celebrity
 Jisien Yang (楊志誠) & Gary Chon-Wen Shyi (襲充文)
 Department of Psychology, National Chong-Cheng University, 

168, University Rd., Min-Hsiung Chia-Yi, Taiwan, R.O.C.
	Configural information is critical for face recognition.The conjunction effect has been taken as evidence to suggest that we only store in our memory explicit features of various faces, which sometimes can be erroneously combined to produce faulty recognition. This effect implies that our memory for facial configuration is fragile at best. However, to the extent that conjunction effect reflects memory for features that co-exist in the same face, it does not indicate whether or not we can memorize the relations among facial features.  Here we explored memory for configural information of faces. Faces of four public figures in Taiwan, including two politicians, a movie star, and a supermodel, were used. For each celebrity, nine versions of their faces, the original plus eight alternations of configuration information, were presented simultaneously on the display in each trial. Participants had to pick out the actual celebrity face from the nine alternatives. The alternations entailed minute changes in configuration such as the distance between eyes, and that between eyes and the mouth, etc. The mean accuracy was .71, which was significantly greater than the chance level.  However, accuracy in identification varied substantially from .49 to .92 among the four celebrities. In addition, accuracy was highly correlated with familiarity rating of the faces collected prior to the experiment proper. These results suggest that, contrary to the popular claim implied by the conjunction effect, we do store configural information of faces of celebrity, although the memory may be modulated by our familiarity with the celebrity.  It would be interesting to investigate the mechanisms that enable people to detect minute alterations in facial configuration, which no double plays an important role in maintaining veridical memory for celebrity faces 

Keywords: Face recognition ; Configural information, Memory
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Inversion effects for Chinese characters, objects and faces
Man-Ying Wanga, Yen-An Chena, & Shu-Ling Chob
aDepartment of Psychology, Soochow University

70 Linshi Rd., Taipei 111, Taiwan

bDepartment of Clinical Psychology, Fu Jen Catholic University

510 Chung Cheng Rd., Taipei Hsien 24205, Taiwan

	Face inversion effect refers to the finding that the inversion of faces results in a more serious decrement of recognition performance than natural objects (Yin, 1969).  This finding has been interpreted in terms of the reliance on configural or holistic information in recognizing faces (Diamond & Carey, 1986; Tanaka & Farah, 1993).  Chinese is often considered a logographic script that carries picturesque properties.  Would Chinese characters exhibit inversion effects similar to faces?  Experiment 1 asked participants to decide on the reality of objects, faces and Chinese characters.  The inversion effect for Chinese compound characters is larger than that of faces which, in turn, is larger than objects.  Experiment 2 replicated this finding using the naming task.  Experiment 3 found that the inversion effect for unique characters is smaller than compound characters and lies between that of faces and objects.  The direction of the effect of character frequency also differs between compound and unique characters.  These findings suggest that compound characters are processed differently from unique characters and only the latter may share common process(es) with faces or objects.

Keywords: Inversion effect; word perception; Chinese characters
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The Feeling of Emotion: New Philosophical Debates of Representationalism and Phenomenalism
Ta Lun Huang

Institute of Neuroscience, National Yang Ming University 

National Yang Ming University, Beitou, Taipei 112, Taiwan

	In this paper, I will exam the relationship between the intentionality and phenomenology of emotion against the background of the current debates of Representationalism and Phenomenalism in philosophy. Data from neuroscience, psychology, and philosophy will be reviewed and analyzed to support my thesis: Emotion, as a conscious experience, has no representational contents. Moreover, the phenomenal cannot be reduced to the intentional, and the phenomenal is necessary for the intentional. In the end, I will discuss the possible implications on the nature of emotion, function and evolution of consciousness, and theories of representation.

Keywords: Emotion, Representationalism, Consciousness, Intentionality, Philosophy of Emotion. 
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Physical, psychological or social stress differentially affects acquisition, consolidation and retrieval of memory in the Morris water maze
Y. C. Yen, C. H. Chung, D. Y. Chen, M. L. Chen & K. C. Liang
Department of Psychology, National Taiwan University, 

No. 1, Sec. 4, Roosevelt Rd., Taipei 106, Taiwan

	Extensive evidence shows that stress exerts pronounced impacts on learning and memory. The effects appear to be complicated and depend on forms of stress, types of learning, and stages of memory processing. To systematically address this question, the present study examined the effects of physical, psychological, and social stress on acquisition, consolidation and retrieval of spatial memory. Male Sprague-Dawley rats were trained on a Morris water maze for 1 or 4 sessions (4 trials/session), and received a regular retention test followed by a probe test. Immediately before training, after training or before testing, rats were subjected to physical stress (1 mA/1 s of foot shock), psychological stress (exposure of stimuli paired with shock) or social stress (observing a conspecific being shocked). Physical stress given before or after training impaired acquisition or consolidation of spatial navigation. On the other hand, psychological stress administered before or after training enhanced acquisition or consolidation of spatial navigation. After a single training session, pretest physical stress induced a mild deficit but pretest psychological stress induced significant enhancement in memory retrieval. However, after four sessions of training, neither physical nor psychological stress given before testing affected memory retrieval at all. Finally, social stress given before training impaired acquisition of spatial navigation, but the same stress given after training had no effect on consolidation of spatial memory. Pretest social stress enhanced retrieval of spatial memory formed after one or four sessions of training. These data suggest that various forms of stress exert distinctive influences on different stages of memory processing. These results may further our understanding of why different kinds of traumatic experience have different potentials of precipitating psychological symptoms.

Keywords: stress, spatial navigation, stages of memory
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Intra-Amygdala Infusion of APV or DNQX Prevented Development and Expression of Amphetamine Sensitization of Startle
Der-Yow Chen* (陳德祐) & Keng Chen Liang (梁庚辰)
Department of Psychology, National Taiwan University, 

No. 1, Sec. 4, Roosevelt Rd., Taipei 106, Taiwan

Research background & aims:  Behavioral sensitization induced by repeated use of psychostimulants is implicated to play a role in genesis of addictive behavior and associated psychopathology.  In previous studies, we have developed a new paradigm to study sensitization of the enhancing effect of amphetamine (AMPH) on acoustic startle—a response readily reflects the emotion state of an animal. Since the amygdala plays a pivot role in the emotion circuitry and the glutamate transmission mediates several forms of long-term neural plasticity, this study was designed to explore whether NMDA and non-NMDA receptors in the amygdala are essential in AMPH-induced sensitization of acoustic startle.

Methods:  Several groups of rats were implanted with bilateral cannulae aiming at the basolateral nuclei of the amygdala. After recovery from the surgery, they were subjected to a single injection of low dose AMPH (3.0 mg/kg, ip) during a startle testing session to induce sensitization (the induction phase). After one month of withdrawal, they were challenged with vehicle or AMPH (the expression phase). In the startle session during the induction or expression phase, different groups of rats were microinfused with vehicle, non-NMDA antagonist (DNQX, 1.0 (g), or NMDA antagonist (APV, 5.0 (g) into the amygdala immediately before peripheral administration of AMPH or saline.

Results:  In comparison with the vehicle group, infusion with DNQX or APV into the amygdala during the induction phase prevented development of AMPH sensitization. During the expression phase, infusion of APV into the amygdala blocked the expression of sensitization. However, infusion of DNQX did not have a significant effect. Furthermore, rats receiving intra-amygdala infusion of DNQX or APV during both phases expressed no sign of sensitization, ruling out the possibility of a state-dependent effect.

Conclusions:  The present study shows that blockade of NMDA or non-NMDA receptors in the amygdala prevented the induction or expression of AMPH-induced sensitization. Therefore, glutamate transmission in the amygdala is critically involved in both phases of behavioral sensitization.
Key words: NMDA receptors, non-NMDA receptors, glutamate transmission
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Lidocaine infused into the dorsal hippocampus impaired acquisition, consolidation, and retrieval of contextual memory in fear conditioning
Shih-Dar Chang & Keng-Chen Liang
Department of Psychology, National Taiwan University, 

No. 1, Sec. 4, Roosevelt Rd., Taipei 106, Taiwan

	In contextual fear conditioning two learning processes are involved: First, to form a unitary representation of context; second, to associate this representation with an aversive stimulus. While the dorsal hippocampus (DH) is implicated in contextual fear conditioning, its involvement in each of these two processes remains to be better elucidated. To address this issue, the present study used a latent learning paradigm to examine the role of the DH in memory processing of contextual information per se. Male Wistar rats received stereotaxic surgery to implant cannulae bilaterally into the dorsal hippocampus. After recovery, rats were trained on a conditioned freezing task. On the first day, a rat was pre-exposed to the to-be-conditioned context for 2 min. On the second day, it was re-exposed to the context and received a foodshock. On the third day, it was replaced into that context, and freezing behavior was assessed for 6 min. Lidocaine (4%, 0.5μl/side) or vehicle was microinfused into the DH shortly before, immediately after the pre-exposure session, as well as shortly before the re-exposure/shock session. The result showed that rats pre-exposed to the context showed more freezing on the test day, suggesting that memory of context could be formed first and readily retrieved later to associate with shock. Lidocain infused into the DH before or after the pre-exposure session or before the re-exposure/shock session reduced freezing behavior in the test, suggesting that integrity of the DH is required for acquisition, consolidation, and retrieval of the context memory.
Keywords: representation, rat, freezing 
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Spatial Summation and Receptive Field Structure of Color Vision Mechanisms
Yung-Chun Lin & Chien-Chung Chen

Department of Psychology, National Taiwan University, 

No. 1, Sec. 4, Roosevelt Rd., Taipei 106, Taiwan
	Purpose: We investigated the extent and the shape of the receptive fields of chromatic detectors by observing the detection thresholds for spatial patterns with different size, shape and chromaticity.

Method: The stimuli were either Gabor patches (4c/deg, sine phase, horizontal) or Gaussian spots. The contrast detection thresholds were measured as a function of the length and the width of the Gaussian envelope to determine the size and the aspect ratio of the detector. The scale parameters (“standard deviation”) of the Gaussian envelope varied from 0.01 to 0.45 deg in either vertical or horizontal direction or both. The chromaticity modulated either in L-M, S or L+M cone contrast directions. The threshold was measured with a 2AFC paradigm and QUEST adaptive threshold seeking algorithm. 

Result: For Gaussian stimuli in all color directions, the threshold decreased with the length or the width from 0.01 and 0.15 deg. with a slope -0.5 on a log-log plot. The threshold then reduced slowly as the length further increased. The threshold for the L+M Gabor patch revealed an elongated property as the detection threshold function leveled at a greater extent in length than in width. The threshold for the L-M or the S-cone modulated Gaussian showed an isotropic property with the threshold curve leveled at about the same point for both length and width. 

Conclusion. While the luminance contrast detectors are elongated, the chromatic detectors are isotropic. In addition, the spatial extents for Gaussian and Gabor summation are about equal. It suggested a second order envelope detector involved in the chromatic contrast detection.

Keywords: Subthreshold summation, Color opponent
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An interactive model for object- and space-based attention 
Wei-Lun Chou (周蔚倫) & Su-Ling Yeh (葉素玲)
Department of Psychology, National Taiwan University, 

No. 1, Sec. 4, Roosevelt Rd., Taipei 106, Taiwan

	We used the double-rectangle cueing paradigm of Egly, Driver, and Rafal (1994) to examine the effect of cue validity on object- and space-based attention. This paradigm has the advantage that both the spatial cueing effect and the object effect, which are indicative of space-based and object-based selection respectively, can be demonstrated in the same task. However, in previous studies the cue informativeness is almost always covaried with respect to the objects and to the locations. We dissociated the two kinds of cue informativeness by controlling the cue validity of the locations while manipulating that of the objects, or vice versa. Results from the two experiments with the object configuration in the display were compared with two control experiments in which the object configuration was removed to reveal the pure space-based attentional effect. Results showed that space- and object-based attention interact even when one of the two is not informative. A model was proposed that can adequately explain the interaction of space- and object-based attention revealed in our study and in other studies using the same paradigm. 

Keywords: space-based; object-based; attention; same object effect; inhibition of return
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Stimulus-driven attentional capture by non-contingent onset but not color
H-I Liao (廖心怡), S-L Yeh (葉素玲), & C-C Wu (巫佳謙)
Department of Psychology, National Taiwan University

Department of Psychology, National Taiwan University, 

No. 1, Sec. 4, Roosevelt Rd., Taipei 106, Taiwan
	Attentional orienting can be directed by a task-irrelevant stimulus, a phenomenon called “attentional capture”. Folk et al. (1992) argued that only the stimulus that shares the same feature with the target captures attention (i.e., the contingent attentional capture hypothesis). This hypothesis excludes the possibility of attentional capture by a stimulus that is not contingent on the properties of the target (i.e., purely stimulus-driven attentional capture). We hypothesize that increasing display size will increase the possibility of stimulus-driven capture at short SOA, based on previous findings that stimulus salience increases with display size and stimulus-driven activation is highest around the time the stimulus appears. To test this, we used the same paradigm as Folk et al. (1992), but increased display size and manipulated SOA. The target was defined by either a color or a sudden onset, and a cue preceded the target that either had that same color, or also had a sudden onset. The target feature or location was never contingent on the cue, and participants were instructed to ignore the cue as much as possible. Our results show that (1) a non-contingent onset nevertheless captures attention, (2) this capture effect occurs early and decreases with SOA, and (3) only non-contingent onsets capture attention, but not color cues. In conclusion, purely stimulus-driven attentional capture by non-contingent onsets does occur, which violates the contingent attentional capture hypothesis. The fact that onsets capture attention, and color does not, suggests that onsets are unique in capturing attention after all

Key word: stimulus onset asynchrony (SOA), display size, attentional setting, cueing paradigm
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The influence of different surface segregation cues on temporary blindness
Li-Chuan Hsu (許儷絹), Su-Ling Yeh (葉素玲), & Peter Kramer

Department of Psychology, National Taiwan University, 

No. 1, Sec. 4, Roosevelt Rd., Taipei 106, Taiwan

	Motion-induced blindness (MIB) and Perceptual Filling-in (PFI) are two instances of temporary blindness in which, after prolonged viewing, perceptually salient targets repeatedly disappear and reappear, amidst a field of distracters. Hsu and Yeh (VSS2004) provided an integrated model in which the establishment of surfaces is assumed to cause both these phenomena. In this model, a target is assumed to fade when its surface is perceived to lose its boundary due to either adaptation, or due to the presence of other surfaces that are defined by distractors. A surface representation can be established with the help of various segregation cues, and here we test whether, as the model predicts, any kind of cue can give rise to the same effect. Four different cues were used that were based on (1) motion, (2) binocular disparity, (3) perceptual grouping, or (4) occlusion. The results support our hypotheses that all kinds of surfaces produced the temporary blindness phenomenon.

Key word: perceptual filling-in, motion-induced blindness, occlusion cue
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Perceptual organization of Chinese characters:

A time-course analysis
Kuan-Ming Chen (陳冠銘) & Su-Ling Yeh (葉素玲)
Department of Psychology, National Taiwan University, 

No. 1, Sec. 4, Roosevelt Rd., Taipei 106, Taiwan

	The entry-level units and the cueing function on perceiving Chinese characters were examined by using a primed-matching paradigm done by skilled readers. A prime was presented, followed by a target pair after various SOAs. Participants judged whether the two characters in the target pair were identical. The relationship between the prime and the target characters were manipulated in the way that they either shared a same component or had the same structure. In Experiment 1, the prime characters were intact; whereas in Experiment 2, they were image-processed to reveal different amounts of information. Results showed an early representation of the component relative to the structure. A particular kind of component, the structural component, produced facilitation during early formation of perceptual organization. When a major proportion of the prime was remained, the more information contained in the prime character, the higher the target pair was inhibited. With equal amount of information, the outer part produced less inhibition than the inner part. These results suggest that (1) components are the entry-level units in perceiving Chinese characters for skilled readers, (2) that the structural components are processed in a bottom-up manner, and (3) that the outer part of the characters provides a better cueing function than the inner one.

Keywords: Chinese characters; Perceptual organization; Primed-matching paradigm; Microgenesis

Tel: 02-33663955

e-mail：d92227003@ntu.edu.tw


# 21

Mechanism of object-based selection: 

spreading or prioritization?
San-Yuan Lin (林山源) & Su-Ling Yeh (葉素玲)
Department of Psychology, National Taiwan University, 

No. 1, Sec. 4, Roosevelt Rd., Taipei 106, Taiwan
	We used the double-rectangle paradigm of Egly, Driver, and Rafal (1994) to test the two hypotheses of object-based attention. The spreading hypothesis states that attention spreads more efficiently in the cued object than in the uncued object, whereas the prioritization hypothesis emphasize the higher priority given to the cued object than to the uncued object. In Experiment 1 we replicated the original result observed by Egly et al. (1994). However, when the rectangles were presented for 100 ms and subsequently removed, the object effect disappeared (Experiment 2A). We extended the presentation duration of the rectangles to 200 ms, but an object effect was still absent (Experiment 2B). When the rectangles were removed during the 200-ms ISI and were presented again at target display, the object effect reappeared (Experiment 3). Taken together, prioritization hypothesis seems to better account for the results.

Keywords: Attention; Object-based; Object effect; Spreading; Prioritization 
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Estimating the Hemodynamic Onset Delay in fMRI Using Coherence Analysis
Chi-Hong Wang, Chang-Wei Wu, & Jyh-Horng Chen

Department of Electric Engineering, National Taiwan University, 

No. 1, Sec. 4, Roosevelt Rd., Taipei 106, Taiwan

	The fMRI technique has been widely used for determining the spatial layout of brain activation under the specified tasks. Recently, there are growing interests in the temporal dynamics during neural activity in fMRI, trying to retrieve the activation sequences across brain regions. Coherence analysis measures the similarity of two time-series in the frequency domain. Its application on fMRI could determine not only the activated brain regions, but also the relative timing of hemodynamic onset for each activated region. 

Here we used rhythmic auditory and visual stimulation with varied interval from 0, 250, 500, 1000, to 2000 msec. fMRI Scans were conducted on 3T Bruker Medspec scanner in our institute with parameters: GE-EPI, TR/TE/FA: 1000/40/62°, FOV: 25.6cm, 64*64 matrix, 12 axial slices (4mm). Brain voxels showing high coherence with the stimulus courses at the presenting frequency were marked as activated. For each voxel, its phase at that frequency was mapped on the phase map. 

The auditory and visual cortices were clearly identified on the coherence map and the phase for each activated voxel was determined. The difference of the mean phase value between the auditory and visual cortices is linearly correlated with stimulus presentation lags with slopes close to 1. Yet the intercepts were different for the 3 subjects. 

Our results demonstrate the capability of coherence analysis to identify the activated brain region under rhythmic stimuli. The accuracy of the phase estimate to reflect the relative timing of hemodynamic response onset was validated. The uniform slopes of the regression lines implied that the difference in phases under different conditions was maintained across subjects. Therefore, it is the relative phase that provides the temporal information in fMRI. Coherence analysis is a powerful method for estimating the hemodynamic delay. However, cautious interpretation is needed.

Keywords: fMRI; Coherence analysis; Phase; Hemodynamic response timing
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