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Attention, Perception and Action

In the World Library of Psychologists series, international experts themselves present career-long collections of what they judge to be their finest pieces - extracts from books, key articles, salient research findings, and their major practical theoretical contributions.

Glyn Humphreys is an internationally renowned cognitive neuropsychologist with research interests covering object recognition and its disorders, visual word recognition, object and spatial attention, the effects of action on cognition, and social cognition. Within the field of Psychology he has won a number of prestigious awards, including the Spearman Medal, the President’s Award of the British Psychological Society, and the Donald Broadbent Prize from the European Society for Cognitive Psychology.

This collection reflects the different directions in his work and approaches which have been adopted. It will enable the reader to trace key developments in cognitive neuropsychology in a period of rapid change over the last thirty years. A newly written introduction contextualises the selection in relation to changes in the field during this time. Attention, Perception and Action will be invaluable reading for students and researchers in visual cognition, cognitive neuropsychology and vision neuroscience.

Glyn Humphreys was Watts Professor of Experimental Psychology at the University of Oxford, UK.
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The World Library of Psychologists series celebrates the important contributions to psychology made by leading experts in their individual fields of study. Each scholar has compiled a career-long collection of what they consider to be their finest pieces: extracts from books, journals, articles, major theoretical and practical contributions, and salient research findings.

For the first time ever the work of each contributor is presented in a single volume so readers can follow the themes and progress of their work and identify the contributions made to, and the development of, the fields themselves.

Each book in the series features a specially written introduction by the contributor giving an overview of their career, contextualizing their selection within the development of the field, and showing how their thinking developed over time.
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Introduction

It is a great honour to be asked to assemble a list of papers that capture what you think are important points in your career – perhaps similar in a way to being asked onto the long-running UK radio programme ‘Desert Island Discs’. But like the guest envisaging which tracks they would want on a desert island, there are hard choices to be made. In this case, which papers to choose, which to leave off the list? Like the desert island guest, should one make choices to reflect a particular memory or because you have a more objective preference for what the track stands for? Should I choose an early paper that I remember struggling to write by longhand (long-hand!) on a kitchen table at a flat in London – even though the paper was far from the best in any objective judgement? Or should I choose papers that reflect particular directions of work?

In making such hard decisions I have selected topics that reflect the different directions in my work and the approaches adopted. I have been fortunate to live in interesting times for experimental psychology, in a field undergoing rapid change – in my case this has meant a move from presenting hand-drawn cards using a tachistoscope to limit stimulus presentation times (which is how I presented the stimuli for my thesis), through to the employment of sophisticated brain imaging methods. Much of my research has focused on neuropsychology – studying individuals who have sustained a brain injury – where the work aims to try and understand the processes affected and what this tells us about how the mind and brain operate. However, one sees such a variety of disorders in the neuropsychology clinic that it is difficult to focus on just one subject if you have the bug of curiosity, or perhaps just a low boredom threshold. Whichever holds true, I have had the pleasure of working on a wide variety of issues – from object recognition and its disorders through visual word recognition, object and spatial attention, the effects of action on cognition, and even attempts to understand the self by studying the effects of self-related biases on information processing. There has been little time to be bored! The studies have used behavioural analyses of single cases through to large-scale group studies of patients taking part in cognitive screening programmes, the tracking of eye movements through to fMRI, EEG and computational modelling. The various approaches have been adopted partly because new techniques have emerged and partly because different questions demand different methods of analysis. The more general point though is that any single approach has its own limitations. Brain imaging studies are typically correlatory and do not indicate the causative role of brain activity in behaviour. Single case analyses cannot provide strong evidence for the localization of brain function, given some variability in the localization of function across individuals. Measures of reaction times and errors are often crude indices of the underlying processes. Due to such limitations it is important to use different techniques in order to try and converge on a robust account. This is an argument that has played a large part in the development of my career. I remember learning about the idea of converging evidence from a lecture on cognitive psychology given by tutor David Routh when I was an undergraduate at Bristol University. David had many methodological insights about our field and was a great influence in turning me to work on topics in cognition. The lesson about converging evidence was perhaps the most profound. Much of the work presented here attempts to use converging techniques to further our understanding of the field; my hope is that they illustrate this lesson.

Any set of papers such as this reflects the input of many people and I have been privileged to work with many gifted colleagues, all of whom have made major contributions to the articles presented here. I thank them all. I also thank the many patients who have given up their time in typically very selfless fashions, so that they may advance our understanding of different disorders and help others who follow. In all, it has been a privilege.


Chapter 1: Riddoch, M.J. & Humphreys, G.W. (1987) A case of integrative visual agnosia. Brain, 110, 1431–1462

In 1981 Jane Riddoch and I were fortunate to be introduced to an individual, HJA, who had sustained a bilateral lesion of brain regions sensitive to what we may term ‘intermediate’ vision. The very ‘early’ steps of visual processing were relatively spared in HJA’s case – he could detect as well as young controls simple patterns when edges of stimuli aligned. In addition, he could produce accurate copies of objects. Furthermore, his ‘higher level’ stored knowledge about objects was good – for instance, he could draw from memory what objects look like. However, there was a breakdown in the ‘intermediate’ processes that code the relations between different parts of objects and segment those parts from other stimuli in the environment. We defined HJA’s problem as one of ‘integrative agnosia’ – a deficit in integrating parts with perceptual wholes. This paper provided the defining case of this form of agnosia. We went on to publish over 30 papers and two books ( To See But Not To See and A Case Study of Visual Agnosia Revisitied – To See But Not To See Two ) where we examined his problems in object recognition. One of the interesting things about HJA’s case was that it affected some aspects of his vision (e.g., colour perception, face and word recognition) but not other aspects (motion and depth perception). As we had the good fortune to work with HJA over a long period, we were also able to trace the changes in his visual perception over time, showing that HJA gradually lost the precision of his visual memories for objects (Riddoch et al. (1999). Memories are made of this: The effects of time on stored visual knowledge in a case of visual agnosia. Brain, 122, 537–559) – objects retreated towards prototypes for their category rather than maintaining the details that separate (say) a cherry from a peach. We interpreted these results as indicating that visual perception and visual memory are highly interactive. One consequence of this is that when visual perception is disrupted there is reduced updating of visual memories, which are no longer calibrated against the perceptual world. This degeneration of his long-term visual knowledge contrasted with HJA’s good maintenance of verbal knowledge about the world and with his initially good visual memories, as documented in this 1987 paper.


Chapter 2: Humphreys, G.W., Riddoch, M.J. & Quinlan, P.T. (1988) Cascade processes in picture identification. Cognitive Neuropsychology, 5, 67–103.

This paper represented a first attempt to develop a more formal account of visual object recognition. Using both evidence from normal object recognition, and from patients with impaired recognition processes, Jane Riddoch, Philip Quinlan and I argued that object recognition did not involve a series of discrete stages (from perceptual encoding to accessing stored visual knowledge to accessing conceptual knowledge and subsequently the name of an object), but rather information was transmitted in a ‘cascade’ manner – so that later stages could become active prior to earlier stages being completed. We argued that there were several consequences of a cascade model. One was that a variable acting at one stage of processing could interact with another operating at a later stage. We tested this by examining how the ‘structural similarity’ between objects affected recognition and naming – contrasting performance for objects from categories whose exemplars tend to have similar perceptual structures (e.g., animals) and objects from categories with dissimilar perceptual structures (e.g., furniture). We showed that the perceptual variable of structural similarity interacted with a variable affecting name retrieval – the frequency of the object’s name (objects belonging to categories with structurally similar exemplars show weaker effects of name frequency, presumably because the visual recognition stage becomes protracted and this enables both high and low frequency names to be activated before recognition is completed. Such an interaction between a variable affecting perception and one affecting naming is not predicted if each stage of naming is completed prior to the next taking place. Converging neuropsychological data came from an individual with ‘optic aphasia’ – a disorder in which a patient has problems naming visually presented objects but can show through gesture how the object is used. We reported that our patient, JB, could discriminate real objects from nonobjects created by inter-changing the parts of real objects, consistent with visual recognition being achieved. Despite this, JB’s naming was worse for objects from structurally similar categories. We attributed this to structurally similar objects creating more competition for name retrieval, as activation from the perceptual stage is passed forward to a stage of name retrieval prior to the visual recognition stage being achieved.

In subsequent work, the idea of cascade processing was extended to provide a more general account of how recognition in neuropsychological patients could be affected by the category that objects belonged to. For example, in the Hierarchical Interactive Theory we argued that deficits at several levels of processing in object recognition could each lead to problems in identifying living objects, essentially because structural similarity between these items impacted on several stages of object recognition and naming (Humphreys & Forde (2001) Hierarchies, similarity and interactivity in object recognition: On the multiplicity of ‘category specific’ deficits in neuropsychological populations. Behavioural and Brain Sciences, 24, 453–509). Theorists should not assume that the same behavioural pattern (e.g., poor naming of living things) should reflect the same functional deficit in different patients.


Chapter 3: Duncan, J. & Humphreys, G.W. (1989) Visual search and stimulus similarity. Psychological Review, 96, 433–458.

We are typically faced with multiple objects in the environment, only some of which may be relevant to our immediate action. This means that we need a means of selecting only those objects that are relevant to our current behavioural goals. Visual search has very frequently been used as a way of assessing the efficiency of visual selection, with measures based on how easily a target can be detected as the number of distractor objects is varied. The strongest distinction is between targets that ‘pop out’, where search is unaffected by the number of distractors present, and targets that require prolonged serial scanning of a display before they can be found. By studying which stimuli lead to either ‘pop out’ or to serial search, we learn about properties of objects that can be computed and guide attention efficiently (in a spatially parallel manner), and those properties that may only be computed after being (serially) attended. One highly influential theory of attention, Feature Integration Theory (FIT), is built around the distinction between ‘pop out’ for targets defined by a simple featural difference relative to distractors (e.g., an oriented line amongst vertical distractors) and serial search for targets defined by a conjunction of features (e.g., a blue oriented line amongst blue vertical and green oriented line distractors). FIT argues that only simple visual features are computed in parallel across the visual field and that attention is required in order to link these features together (to computer conjunctive relations between stimuli).

In this paper with John Duncan, I examined whether the contrast between efficient and inefficient (serial) visual search necessarily reflected the contrast between feature and conjunction stimuli. In contrast to the predictions of FIT, we showed that targets defined by conjunctions of features (e.g., an L target amongst T distractors, all made up from the same vertical and horizontal line elements) could be detected efficiently when all the distractors were homogeneous (all Ts). We argued that the feature-conjunction distinction was less critical for visual search than the effects of item-similarity. Visual search is inefficient under conditions where there is high similarity between targets and distractors (e.g., when these stimuli share features) and also under conditions where there is low similarity between distractors (so preventing the distractors grouping and being rejected together). However, even when targets and distractors share features, search for the target can be efficient if the distractors have high similarity, when they can group and be rejected together. This grouping of distractors can occur even when they differ from targets by the conjunction of their features, indicating that conjunctive relations can be computed efficiently but lead to inefficient search when target-distractor similarity is higher than the similarity between distractors.

Subsequent work went on to model these effects of similarity with conjunction targets based on the idea that that grouping operates in a spatially parallel manner and can either facilitate or disrupt search according to whether the target is grouped with or segmented apart from the distractors (Humphreys & Müller (1993) SEarch via Recursive Rejection (SERR): A connectionist model of visual search. Cognitive Psychology, 25, 43–110). Furthermore, integrative agnosia (see Chapter 1) could be accommodated by simulating the effects of a brain lesion in the model in order to disrupt grouping between the elements (Humphreys et al. (1992) Parallel pattern processing in visual agnosia, Canadian Journal of Psychology, 46, 377–416).


Chapter 4: Humphreys, G.W., Evett, L.J. & Quinlan, P.T. (1990) Orthographic processing in visual word identification. Cognitive Psychology, 22, 517–560.

In skilled readers visual word recognition is highly efficient, little affected by the length of the word and difficult to prevent from taking place. What forms of visual processing support this efficient operation? In 1981, Lindsay Evett and I reported a new technique that aimed to assess the early stages of word recognition (Evett & Humphreys (1981) The use of abstract graphemic information in lexical access. Quarterly Journal of Experimental Psychology, 33A, 325–350). In this procedure, a ‘prime’ word was briefly presented and followed immediately by a second word. The second word masked the first one and even prevented participants from having any awareness of the prime. Despite this, identification of the second ‘target’ word was affected by the first word; for example, identification of the target benefitted if the prime had the same letters, even when the letters differed in case (e.g., the prime in lower case and the target in Upper case). We attributed this benefit to the prime activating an ‘orthographic’ representation based on the identities of the letters present.

In this subsequent paper in 1990, we varied which letters were in common between the prime and the target. We showed that the ‘orthographic priming’ effect did not depend on the stimuli having letters in the same absolute positions but rather on the letters occupying the same relative positions in relation to the ends of the stimuli. For example, there was positive priming from a stimulus such as ‘blck’ to a target Black due to the l and c (in blck) having common positions relative to the end letters b and k. This occurred even though the letters l and c occupied different absolute locations in blck and Black. The work provided initial evidence for word recognition being based on orthographic representations formed from relative position codes.


Chapter 5: Humphreys, G.W., Romani, C., Olson, A., Riddoch, M.J. & Duncan, J. (1994) Non-spatial extinction following lesions of the parietal lobe in humans. Nature, 372, 357–359.

Following a brain lesion, a patient may be able to identify a single stimulus presented to them, but they can have difficulties even detecting the same stimulus if another item is presented simultaneously, to compete for attention. This phenomenon, known as ‘extinction’, is usually associated with a spatial bias in attention – the patient can identify a single item on the side of space contralateral to the lesion but this same stimulus is ‘extinguished’ by the simultaneously presentation of an item on the ipsilesional side. Extinction is typically attributed to the brain lesion unbalancing the competition for spatial attention (e.g., Duncan, Humphreys, & Ward (1997) Competitive brain activity in visual attention. Current Opinion in Neurobiology, 7, 255–261). In this paper we reported a new extinction effect in patients with bilateral brain lesions who showed symptoms of ‘simultanagnosia’ – where the patient only seems to be aware of a single object at a time. We presented the patients with stimuli that varied in the ‘goodness’ of their pattern – contrasting performance with ‘good’ patterns (symmetrical with aligned elements) and with ‘poor’ patterns (asymmetrical with misaligned elements). The patients could detect a single poor pattern but this same pattern was extinguished when presented simultaneously with a good pattern – in this circumstance, the patient could only detect the good pattern. This extinction effect, based on the relative ‘goodness’ of the patterns, occurred irrespective of the spatial locations of the stimuli. The result suggests that competition for visual selection is not only based on the spatial locations of stimuli but also on the relative goodness of the pattern – attention is guided to ‘good’ patterns more easily than to ‘poor’ patterns. This finding fits with models that assume that there can be grouping of visual elements prior to the elements being attended – since grouping elements into a good pattern affected where attention was allocated.

One of the patients reported in this paper, GK, became the subject of numerous additional articles as we explored the nature of his problems in attention and object recognition. Some later emergent findings showed that grouping of form elements affected GK’s conscious report of stimuli, but, even when this occurred, he remained highly likely to mix up the surface properties of objects. For example, he might report both a square and a rectangle if they grouped by having their edges aligned, but he might report the square as having the colour of the rectangle and vice versa. Results such as this were used to argue that the ‘binding’ of visual elements into objects could involve several distinct processes – including the binding of edges into shapes and the binding of surface detail to the shapes. GK’s lesion particularly affected this last process (Humphreys (2001) A multi-stage account of binding in vision: Neuropsychological evidence. Visual Cognition, 8, 381–410; Humphreys (forthcoming) Feature confirmation in object perception: Feature Integration Theory 26 years on from the Treisman Bartlett lecture. Quarterly Journal of Experimental Psychology; Humphreys et al. (2000) Fractionating the binding process: Neuropsychological evidence distinguishing binding of form from binding of surface features. Vision Research, 40, 1569–1596). We also showed that GK was impaired at selectively attending to parts within objects – for example, he could read words but not their constituent letters and he recognized objects from their undifferentiated ‘whole shape’ – indeed he could not read acronyms if the letters were presented in an unfamiliar case (e.g., he could read BBC but not bbc!) (Hall, Humphreys & Cooper (2001) Neuropsychological evidence for case-specific reading: Multi-letter units in visual word recognition. Quarterly Journal of Experimental Psychology, 54A, 439–467; Riddoch & Humphreys (2004) Object identification in simultanagnosia: When wholes are not the sum of their parts. Cognitive Neuropsychology, 21, 423–442). GK’s brain lesions prevented him from easily shifting his attention both in space and within objects. In the absence of this ability, recognition was dependent on residual wholistic representations of stimuli. Object recognition uses wholistic representations as well as representations built up from coding the relations between object parts.


Chapter 6: Watson, D.G. & Humphreys, G.W. (1997) Visual marking: Prioritizing selection for new objects by top-down attentional inhibition of old objects. Psychological Review, 104, 90–122.

By far the majority of studies into visual search have examined spatial selection – how we detect the location of a target when we scan through space. However, in the real world we search stimuli over time – for example when we direct attention to new passengers disembarking from a train and not to the ‘old’ passengers already present. In this paper, Derrick Watson and I explored visual search over time for the first time. We used a variation on ‘conjunction’ search, where people search for a target defined by a combination of the features present in distractors (e.g., the target might be a blue H and the distractors are blue As and green Hs). Typically this is a difficult search task that requires serial search to find the target. We presented one set of distractors (e.g., the green Hs) as a ‘preview’ prior to the second set of distractors and the target (blue As plus blue H). We showed that, provided the preview preceded the new search items by 400ms or more, then participants could select the target as easily as if only the new blue items had appeared (and the target ‘popped out’ from the new distractors because it differed in its constituent features). The time required to select the new items without interference from the preview is substantially longer than that required to segment the displays in time, suggesting that further factors may be important. In this paper and subsequent articles we went on to show that people have to attend to the previews and then suppress the representations of these stimuli in order to then prioritise attention to the new items (Humphreys, Jung-Stalmann & Olivers (2004) An analysis of the time course of attention in preview search. Perception & Psychophysics, 66, 713–730; Watson & Humphreys (2000) Visual marking: Evidence for inhibition using a probe-dot detection paradigm. Perception & Psychophysics, 62, 471–481). The long time course for the benefit of the preview to emerge reflects this slow process of suppression. Interestingly, there is evidence that the suppression can spread to new items carrying the same features as the to-be-ignored previews (Braithwaite, Humphreys, & Hulleman (2005) Color-based grouping and inhibition in visual search: Evidence from a probe-detection analysis of preview search. Perception & Psychophysics, 67, 81–101). This fits with the idea of ‘spreading suppression’ operating as one mechanism by which distractors can be rejected together in visual selection, an idea originally proposed in Duncan and Humphreys (1989, Chapter 3 here). Brain imaging and neuropsychological studies indicate that the temporal inhibition process is mediated by the posterior parietal cortex (Olivers & Humphreys (2004) Spatiotemporal segregation in visual search: Evidence from parietal lesions. Journal of Experimental Psychology: Human Perception and Performance, 30, 667–688; Allen, Humphreys & Matthews (2008) A neural marker for content specific active ignoring. Journal of Experimental Psychology: Human Perception and Performance, 34, 286–297).


Chapter 7: Riddoch, M.J., Humphreys, G.W., Edwards, S., Baker, T. & Willson, K. (2003) Seeing the action: Neuropsychological evidence for action-based effects on object selection. Nature Neuroscience, 6, 82–89.

The work on non-spatial extinction (Chapter 5) indicates that there can be unconscious grouping of visual elements which, when grouped, help to direct attention to the contralesional side of space in patients with brain lesions. What is the nature of this unconscious processing? Much of the early work focused on ‘gestalt’ properties that may link primitive visual elements together (e.g., grouping by spatial proximity, the similarity of the elements, their alignment, etc.). In this paper with Jane Riddoch and colleagues we evaluated if other forms of grouping could take place, not built upon the local gestalt relations between elements. We focused on whether pairs of objects appeared to interact together in a common action (e.g., wine pouring into a glass). We tested patients with visual extinction who had to report whether they saw two or one object and then to tell us what the objects were. We found that extinction was reduced (i.e., patients were more likely to report both items) if the objects appeared to interact. This benefit did not occur if the objects were associated together but not shown in a common action, indicating that it reflected the effect of the action on attention, and not just the activation of associative knowledge. We may say that the action ‘afforded’ by the objects enabled the patients to attend to the objects together. Subsequent work showed that the action did not need to be learned in order for report to benefit (there was improved report for objects rarely used together provided they were positioned to afford an action) but the stimuli needed to be the appropriate relative size and to have their normal orientations; the effects were also increased if the objects were depicted as if the observer was about to interact with them (Riddoch et al. (2006) I can see what you are doing: Action familiarity and affordance promote recovery from extinction. Cognitive Neuropsychology, 23, 583–605; Humphreys, Wulff, Yoon & Riddoch (2010) Effects of action relation and affordance that do and do not depend on a self-reference frame: Neuropsychological evidence. Journal of Experimental Psychology: Learning Memory and Cognition, 36, 659–670; Riddoch et al. (2011) Effects of action relations on the configural coding between objects. Journal of Experimental Psychology: Human Perception and Performance, 37, 580–587 ). The results indicate that action affordances can be computed unconsciously and then modulate attention, and the affordances are sensitive to how the objects are configured for action by the observer. There is evidence for the action-based effects to reflect a strong response in brain areas concerned with visual recognition as well as making manual actions (in ventral as well as dorsal cortex), so that action-related information in the environment may mediate attention through both a visual- and a motor-based response to stimuli (Humphreys et al. (2010) The interaction of attention and action: From seeing action to acting on perception. British Journal of Psychology, 101, 185–206; Roberts & Humphreys (2010) Action relationships concatenate representations of separate objects in the ventral visual system. Neuroimage, 42, 1541–1548).


Chapter 8: Samson, D., Apperly, I.A., Chiavarino, C. & Humphreys, G.W. (2004) Left temporoparietal junction is necessary for representing someone else's belief. Nature Neuroscience, 7, 499–500.

A key aspect of our social interactions with others is the ability to see others’ point of view, so (for example) you can predict their future needs or actions – an ability dependent on having a ‘Theory of Mind’ (ToM) for the other person. The study of ToM began in developmental psychology, since children develop the ability relatively late. A typical task involves two protagonists (John, Jean), one of whom leaves the room (Jean). While that person is out, the other protagonist (John) moves an object to a new location that the leaver (Jean) cannot see when he/she comes into the room again. The participant is asked to decide where Jean will look. To make the correct response (that Jean would look where the object was originally) requires that you represent what Jean is thinking not what you know (you know that the object is in the new location). The breakdown in ToM, in mature adults, has been studied much less. Dana Samson, Ian Apperly, Claudia Chiavarino and I examined the breakdown in this process in patients with selective brain lesions. One of the problems with many studies of ToM is that they often use linguistic stimuli, they often require a good memory to maintain the information necessary to make a ToM judgements and they require the participant to inhibit their own knowledge of where the object is. We tried to avoid contamination by these factors by using video vignettes, by having tests of memory without demanding ToM ability and to minimize the requirement to inhibit self-knowledge of where the object was really hidden after being moved. We found that patients with lesions around the temporoparietal junction (TPJ) (particularly in the left hemisphere) were selectively impaired at ToM judgements. Patients with lesions involving the frontal cortex were also impaired at ToM questions, but these patients also failed on the memory questions suggesting that their ToM problems reflected the memory demands of the tasks as much as loss of ToM ability. The results point to the necessary role of the TPJ in seeing another person’s view. In later work we went on to examine whether there were selective processes involved in the inhibition of social information (e.g., in ToM tasks) that were distinct from the inhibition of other distractors ( Samson Apperly, Kathirgamanathan & Humphreys (2005) Seeing it my way: A case of a selective deficit in inhibiting self-perspective. Brain, 128, 1102–1111) and whether the TPJ was also critical for taking account of others in joint action tasks, where two or more individuals are engaged in a common task (Humphreys & Bedford (2011) The relations between joint action and Theory of Mind: A neuropsychological analysis. Experimental Brain Research, 211, 357–369).


Chapter 9: Soto, D., Humphreys, G.W. & Rotshtein, P. (2007) Dissociating the neural mechanisms of memory-based guidance of visual selection. Proceedings of the National Academy of Sciences, 43, 17186–17191.

In tasks such as visual search the observer is typically asked to bear the expected target in mind as they carry out the search task. This raises the question about the relations between holding information in mind (in working memory) and attention – is attention necessarily drawn to information that is held in working memory? In research with David Soto and colleagues (Soto, Heinke, Humphreys & Blanco (2005) Early, involuntary guidance of attention from working memory. Journal of Experimental Psychology: Human Perception and Performance, 31, 248–261), the relations between working memory and attention were examined by pairing a memory task with a visual search task. Participants had to hold an item in memory and then search for a different target. The memorized item could re-appear in the search display alongside the target (a valid trial) or a distractor (an invalid trial). We found that search was affected by the validity of the memory item, even though it was irrelevant for the search task, consistent with information in working memory automatically influencing visual attention. In this paper, David Soto, Pia Rotshtein and I examined the neural basis of this interaction. fMRI was used to record brain activity in the paired memory-search task. We found that some brain regions linked to memory showed increased activity when the memory item was re-presented in the display, irrespective of whether the item was valid or invalid for the search task. These regions register the recurrence of the memory item. In addition to this, regions in the anterior frontal cortex and the thalamus showed activity patterns that reflected whether the memory item was valid or invalid in search. These regions reflect the guidance of search from both the irrelevant memory item and the search target and highlight the role of a fronto-thalamic circuit in directing search from working memory. Other work has gone on to demonstrate the necessary role of these brain regions by examining how suppressed transcranial magnetic stimulation (TMS) to the regions reduced memory-based guidance (Soto, Rotshtein, Hodsoll, Mevorach, & Humphreys (2012) Common and distinct neural regions for conceptual and visual guidance of visual selection: Converging evidence from fMRI and rTMS. Human Brain Mapping, 33, 105–120).


Chapter 10: Mevorach, C., Hodsoll, J., Allen, H.A., Shalev, L. & Humphreys, G.W. (2010) Ignoring the elephant in the room: A neural circuit to down-regulate salience. Journal of Neuroscience, 30, 6072–6079.

The ability to select visual information is dependent upon the salience of the stimulus: selection is biased towards stimuli that are highly salient. In work with Carmel Mevorach and Lilach Shalev we examined the effects of stimulus saliency on selection using ‘local-global’ letters (large letters made up from multiple local letters). We either made the global letter salient by blurring the stimulus or the local letters salient by presenting them with high contrast and in alternating colours. When the global stimulus was salient then responses to local letters were interfered with by the global shape, when the local and global stimuli required different responses; when the local letters were salient, responses to global letters were interfered with by incongruent local letters. These interference effects were associated with increased activation of the intra-parietal sulcus (IPS) in the left hemisphere, which we had previously linked to increased distractor suppression (the left IPS is recruited to suppress the response to the a salient distractor, irrespective of whether the distractor was at the local or the global level (Mevorach, Humphreys & Shalev, (2006) Opposite biases in salience-based selection for the left and right posterior parietal cortex. Nature Neuroscience, 9, 740–742; Mevorach, Shalev, Allen & Humphreys (2009) The left intraparietal sulcus modulates the selection of low salient stimuli. Journal of Cognitive Neuroscience, 21, 303–315) . In the 2010 Journal of Neuroscience paper we combined TMS with fMRI to provide evidence on the necessary role of the left IPS in distractor suppression. We applied suppressive TMS to the left IPS and increased distractor interference and associated increases in brain activation in the occipital cortex. This is consistent with the left IPS down-regulating visual processing in the occipital cortex and with increased occipital activity occurring when there is greater distractor interference.


Chapter 11: Rappaport, S.J., Humphreys, G.W. & Riddoch, M.J. (2013) The attraction of yellow corn: Reduced attentional constraints on coding learned conjunctive relations. Journal of Experimental Psychology: Human Perception and Performance, 39, 1016–1031.

There is substantial evidence from neurophysiology and functional brain imaging that the neural processing of different visual features takes place in separate cortical regions – for example, with distinct neural regions coding colour and motion. This raises the issue of how these different features are ‘bound together’ by the brain, so that we know that an object moving in a particular direction has a particular colour. This is known as the binding problem. Probably the most influential theory of human attention over the past 30 years, Feature Integration Theory proposes that visual features are ‘bound’ by attention being allocated to a specific spatial location. Attention to a location enables distracting information to be ‘filtered out’ so that only the attended features are available to be bound together. Evidence that targets defined by conjunctions of features through slow serial search is consistent with this account, since conjunction targets will require attention in order to bind their features together. In Chapters 3 and 5 we presented evidence against this proposal, since conjunction targets can be detected efficiently when distractors group and patients can show evidence of binding despite being impaired at attending to the spatial region where the binding takes place. The paper in Chapter 11, by Sarah Rappaport, Jane Riddoch and me examined whether conjunction targets remain difficult to select when we have stored representations for the conjunction. We evaluated search for objects that had learned colours (e.g., corn). These targets were presented amongst some distractors that had similar shapes (carrots, aubergines) and some that had the same learned colour (e.g., lemons). When the targets were presented in an incorrect colour, search was inefficient (similar to that found in conjunction search for arbitrary coloured shapes; around 25ms per item). However, when the targets were in a familiar colour, search was efficient (requiring less than 10ms per item to be detected). This result occurred even when participants were set to search for a target in an incorrect colour (e.g., corn was purple on the majority of trials) and the target occurred occasionally in its correct colour. The data suggest that there can be efficient access to learned conjunctions. To account for the results we proposed that learned conjunctive representations could be established within the brain which could be accessed in a spatially parallel manner, by-passing the (attentional) constraints present for when more arbitrary conjunctions must be encoded. In subsequent work we have gone on to show that there is enhanced perceptual discriminability in search for learned conjunctions of colour and form, consistent with learned representations facilitating visual encoding ( Wildegger, Riddoch & Humphreys (2015) Stored color-form knowledge modulates perceptual sensitivity in search. Attention, Perception & Psychophysics, 77, 1223–1238 ). The results cast doubt on a central tenet of Feature Integration Theory, that binding necessarily places demands on attentional processes (see Humphreys (2015) Feature confirmation in object perception: Feature Integration Theory 26 years on from the Treisman Bartlett lecture. Quarterly Journal of Experimental Psychology, 20, 1–31).


Chapter 12: Sui, J., Rotshtein, P. & Humphreys, G.W. (2013) Coupling social attention to the self forms a network for personal significance. Proceedings of the National Academy of Sciences, 110, 7607–7612.

The vast majority of studies on human perception have focused on how well either the physical properties of the stimulus or the task modulates selection. However, in the real world perception operates in a social context and so it is critically important to understand how it is affected by social factors. In 2012 Jie Siu, Xun He and I published a paper presenting a very simple procedure for examining social influences on perception and memory. In this procedure participants are asked to make an association between a geometric shape (e.g., a circle, a square and a triangle) and each of three personal labels (e.g., you, friend, stranger – the exact labels are less important than the people they refer to) (Sui, He & Humphreys (2012) Perceptual effects of social salience: Evidence from self-prioritization effects on perceptual matching. Journal of Experimental Psychology: Human Perception and Performance, 38, 1105–1117). Participants then saw shape-label pairs that matched the instruction (circle-you, square-friend) or that mismatched the instruction (circle-friend, square-you); the task was to decide if the pair matched or mismatched the instruction. We found a massive advantage for matching self-related shapes. This advantage increased if the shapes were degraded suggesting that self-association enhanced perception of the shapes. Subsequent experiments have gone on to explore the properties of this self-advantage showing, for example, that the effect occurs even when self-related stimuli are rare in the study, that the advantage increases if the shapes are presented at a larger size and so forth, indicating that the self-advantage is relatively automatic and participants are biased to a larger version of themselves! In this PNAS paper, we reported data on an fMRI study of shape-label matching. The presentation of self-related stimuli increased brain activity in two areas – the ventromedial pre-frontal cortex (vmPFC) and the left posterior superior temporal sulcus (LpSTS). Furthermore, the strength of connectivity from the vmPFC to the LpSTS was correlated with the speed of responding on self matching trials. The vmPFC has been linked to self-related judgements while the LpSTS is associated with the allocation of visual attention to the environment. The results suggest that the matching advantage for self-related shape is based on the up-regulation of activation in visual attention regions from more anterior regions of self-related cortex. In addition, we found that a dorsal attention network in the brain increased its activity when stimuli related to other people had to be matched. This fits with the idea that brain regions concerned with attentional control must be recruited when matching stimuli related to other people but not the self; attention to self-related items may compete with attentional control regions to determine the control of tasks which pit the self against other people. We proposed a Self Attention Network (SAN) to capture such interactions (Humphreys & Sui (2015) Attentional control and the self: The Self Attention Network (SAN). Cognitive Neuroscience, DOI:10.1080/17588928.2015.1044427).


Chapter 13: Bickerton, W-L., Demeyere, N., Francis, D., Kumar, V., Remoundou, M., Balani, A., Harris, L., Williamson, J., Lau, J.K., Samson, D., Riddoch, M.J. & Humphreys, G.W. (2014) The BCoS cognitive profile screen: Utility and predictive value for stroke. Neuropsychology. http://dx.doi.org/10.1037/neu0000160

One aim of neuropsychology is to help understand normal cognitive and brain function by studying the breakdown in processing after brain lesion. However, another is to diagnose the impairment present in a patient and to use the diagnosis to target appropriate therapies. As well as carrying out basic neuropsychological research into cognitive and brain function, my research group has also tried to develop better diagnostic tests of cognition, which can be used in clinical settings. The Birmingham Cognitive Screen (BCoS) was our first attempt to do this, targeting the diagnosis of deficits in stroke survivors. Prior to the BCoS very few neuropsychological screens were designed to maximise patient inclusion by minimising the effects of frequently occurring cognitive deficits when the deficits were not pertinent to the ability being measured. An example here is aphasia, which can disrupt performance even if the task assesses memory using verbal material even if the patient has normal memory ability. BCoS was designed to reduce such ‘contamination’ effects (from aphasia and also from unilateral neglect) by using short high-frequency words, forced-choice testing and presenting visual stimuli in a vertical layout (to lessen effects of neglect). In addition, BCoS samples a range of cognitive domains to generate an overall ‘cognitive profile’ that reflects the frequency of cognitive deficits after stroke (Humphreys, Bickerton, Riddoch, & Samson (2012) BCoS: Cognitive profiling after brain injury. London: Psychology Press). In this paper, we report a large-scale trial of over 900 patients who were assessed with BCoS within 3 months and then at 9 months post stroke. We showed that BCoS can be used to predict outcome on everyday tasks at 9 months post-stroke and, furthermore, that the presence of co-occurring deficits (e.g., in executive function as well as spatial attention) predicts outcome better than the occurrence of a single deficit, highlighting the need to develop cognitive profiles for patient. BCoS has now been incorporated into clinical practice but it has some limitations in that it takes around one hour to administer, which is too long for many clinical settings. In subsequent work we have developed a shorter cognitive screen (the Oxford Cognitive Screen or OCS (Demeyere, Slavkova, Riddoch & Humphreys (2015) The Oxford Cognitive Screen (OCS): Validation of a stroke-specific short cognitive screening tool. Psychological Assessment, 27, 883–894), which can be administered in about 15 min and in acute settings. Taken together the OCS and the BCoS provide an overarching cognitive screen and more detailed assessment, which can be used to target early rehabilitation in stroke patients (and indeed patients with other aetiologies, such as traumatic brain injury or dementia).
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Introduction

Visual agnosia is a severe modality-specific deficit in the recognition of visually presented objects. It is a recognition, rather than a naming deficit, since visual agnosic patients are unable to gesture the use or to show any recognition of the objects they fail to name. Typically, discussions of visual agnosia centre around Lissauer’s (1890) distinction between apperceptive and associative agnosia. Lissauer argued that visual object recognition was composed of two primary independent stages; apperception, the process of constructing a perceptual representation from vision; and association, the process of mapping a perceptual representation onto stored knowledge of the object’s functions and associations. Lissauer proposed that, following brain damage, patients may be impaired in either the apperception or the association process, with both impairments giving rise to a deficit in visual object recognition.

There have been several cases documented where visual object recognition deficits appear to be consequent on an impairment in establishing adequate perceptual representations of visual forms. For instance, the patient reported by Efron (1968) and Benson and Greenberg (1969) appeared to be impaired at almost any task requiring the discrimination of shape, despite having intact discrimination of size, intensity, distance and movement (see also Campion and Latto, 1985; Campion, 1987). Clearly such an impairment in using even simple shape information will render object recognition deficient. According to Lissauer’s definition, such patients appear impaired in the apperception process.

In contrast to the above types of patient, other patients with visual object recognition deficits may be relatively good at copying the objects they fail to recognize (e.g., Rubens and Benson, 1971; Ratcliff and Newcombe, 1982) and at matching photographs of objects taken from different viewpoints (e.g., Taylor and Warrington, 1971; Warrington, 1975). Indeed, Riddoch and Humphreys (1987) have recently documented the case of a patient who was poor at matching objects on the basis of their associative relations, and yet who was good at discriminating pictures of real objects from pictures of meaningless distractors which were closely matched for visual similarity relative to their real counterparts (an ‘object decision task’; see Experiment 3 below). With such closely matched distractors, object decisions may only be made with reference to stored knowledge about an object’s structure. Thus the latter case suggests that impaired visual access to functional and associative knowledge about objects may occur in the presence of intact access to stored structural knowledge. Clearly this case indicates that visual object recognition may be impaired in the presence of a normal perceptual representation of the visual world, consistent with a deficit in what Lissauer termed the association process.

The distinction between apperceptive and associative agnosia introduced by Lissauer emphasizes a two-stage view of visual object recognition. More recent accounts of the recognition process, while consistent with a two-stage view, also propose that both the apperception and the association stages may themselves be divided into various substages (e.g., Marr, 1982; Humphreys and Riddoch, 1987). The latter accounts predict that it is possible for each of these substages to be selectively impaired following brain damage and, therefore, for different types of ‘apperceptive’ or ‘associative’ impairment to result. Indeed, it may be that patients previously classed as either apperceptive or associative agnosics may illustrate damage only to some substages.

In the present paper we report a detailed case study of a patient, H.J.A., with a marked and selective deficit in visual object recognition. This recognition deficit seems to be of a higher order than that sustained by the apperceptive agnosic patients studied by Efron (1968), Benson and Greenberg (1969), Campion and Latto (1985) and Campion (1987). Yet we present evidence for its being consequent on a residual impairment in perceptual representation. We therefore suggest that the classification scheme for agnosia be expanded to incorporate such selective deficits in particular substages in visual perception.

The paper is organized as follows. In Section 1, we discuss H.J.A.’s performance on a series of diagnostic tests used to classify patients in terms of the apperceptive-associative agnosic dichotomy. The subsequent sections are then devoted to investigations of other aspects of H.J.A.’s recognition performance. Section 2 deals with H.J.A.’s recognition performance. Section 3 deals with his semantic knowledge and access to such knowledge from vision. Section 4 deals with his short and long-term visual memory. Section 5 deals with his ability to use context to facilitate object recognition. H.J.A.’s visual recognition impairment is attributed to a primary deficit in his perceptual representation of visual stimuli, and this deficit coexists along with intact semantic and visual memory, and an intact ability to make use of context. The implications of the case for accounts both of visual agnosia and the processes mediating normal object recognition are discussed.


Case history

Details of H.J.A’s case history have been given elsewhere (Humphreys and Riddoch, 1984). Premorbidly, he was an executive who held responsibility for the European transactions of an American company. He suffered a stroke perioperatively in April, 1981, when aged 61 yrs. Subsequent to the stroke, his major problem was an inability to recognize common objects and faces by sight. He had acquired achromatopsia, showing a complete inability to discriminate colours. He also showed topographical agnosia, in that he was unable to recognize his environment by sight and he could easily become lost if moved away from a well-learned route. His reading was reduced to an accurate but slow letter-by-letter process. He had only a minor writing problem (see figure 1.1), but was typically unable to read what he had written (the reading of handwriting being a particularly difficult task for letter-by-letter readers; see Warrington and Shallice, 1980). H.J.A. had no memory deficits (digit span 8–9; see Sections 3 and 4 in the text for discussion of his semantic memory, his memory of the structural characteristics of objects, and his short-term visual memory).
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Figure 1.1 Example of H.J.A.'s handwriting.

An initial CT scan ( May 1981) failed to reveal any marked neurological abnormalities, but a subsequent scan (June 1984) demonstrated extensive infarction extending forward in both occipital lobes in the distribution of the posterior cerebral arteries (see figure 1.2). Perimetric testing (using both the Goldman and the Octopus apparatus) showed a superior altitudinal defect of both the left and rightvisual fields (see figure 1.3). Responses from the lower fields were normal. Snellen acuity was normal. Visual evoked potential recordings showed normal patterns to stimuli presented to his lower visual fields, and no response to stimuli in his upper fields. Eye movements were recorded by both infrared and search coil techniques. Smooth pursuit movements (infrared recordings) were normal, as were horizontal saccades and downward vertical saccades to random targets at steps of 30 deg (search coil recordings). Vertical saccades upwards showed a staircase tracking pattern, consistent with his superior altitudinal field defect (see figure 1.4). No motor deficits were apparent, or expressive or receptive speech problems.
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Figure 1.2 CT scan, June 1984, showing bilateral occipital infarction.
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Figure 1.3 Results of Octopus perimetric recordings of H.J.A.'s visual fields.
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Figure 1.4 Examples of H.J.A.'s eye movement recordings. A, smooth pursuit movements; B, horizontal saccades; C, vertical saccades. Smooth pursuit movements of both the left and the right eyes were made. Only left eye movement is shown here.

The present investigations were carried out in a number of sessions conducted between April 1981 and May 1985 during which time H.J.A.’s condition remained stable. The only slight improvement observed was in the visual recognition of very familiar household objects (knife, fork, spoon, cup, etc.). He was well orientated in time and place during all the test sessions.


Neuropsychological investigation


Section 1. Diagnostic tests

H.J.A. named 28/45 real common objects correctly from vision, but 36/42 of the same objects from tactile presentation. Tactile identification was reliably better than visual identification (χ2 = 5.02, P < 0.05). However, real objects wereeasier to identify from visual presentation than photographs of the same objects taken from a prototypical viewing position (21/32 vs 12/32; McNemar test of change, χ2 = 4.90, P < 0.05). This shows that H.J.A.’s problem in identifying objects is modality specific, and sensitive to the visual information present in the stimulus. His identification is better given the extra information present in real objects.

When H.J.A. failed to identify objects correctly, he was unable to gesture their use. On simple function match tasks, involving the matching of line drawings or photographs of physically-different objects which can be used for the same function (see Warrington and Taylor, 1978), he performed poorly, scoring 12/20 with line drawings and 18/26 with photographs. His performance on the function-match task with photographs was worse than his ability to perform ‘physical’ match tasks. For instance, it was worse than his matching of photographs of foreshortened objects across different viewpoints (24/26; see Humphreys and Riddoch, 1984; Fisher Exact Probability P = 0.03). The function-match task is not more difficult than different-view matching task, as right hemisphere-damaged patients who are impaired at different-view matching can find the function-match test easier (e.g. D.B., reported in Humphreys and Riddoch, 1984, scored 23/36 on the function match test and 12/26 on the foreshortened-view test χ2 = 8.74, P < 0.01). H.J.A. is relatively impaired at matching objects on the basis of their functions. Also, his function match performance was related to his ability to name the objects used (Z = 1.71, P < 0.05; Kendall’s Tau = 0.374 for the line drawings; Z = 2.05, P < 0.025, Kendall’s Tau = 0.398 for the photographs). There was no reliable relation between his different-view matching performance and his ability to name the objects involved (Z < 1.0; Kendall’s Tau = 0.091). Thus he can match objects across different view-points without knowing their identities, whilst he tends not to know the function of objects when he fails to identify them. This confirms that the problem is not simply one of naming.

H.J.A. typically named stimuli using deliberate articulated feature-by-feature descriptions, irrespective of whether the stimuli were real objects, line drawings or photographs. There were also indications of incorrect grouping of the local parts of objects. For instance, when shown a photograph of a paint-brush with a wooden handle, H.J.A. responded that ‘it appears to be two things close together; a longish wooden stick and a darker, shorter object, though this can’t be right otherwise you’d have told me’.

In nearly all cases H.J.A.’s naming latencies were abnormally prolonged, being of the order of 25s for correct responses and 41s for incorrect responses. Such long latencies suggest that his visual object recognition is typically based on an extensive search of his stored knowledge about objects. Errors occur when he fails to match the input with his stored knowledge and, on such occasions, he seems to carry out an exhaustive search of his stored knowledge until a partial match occurs.

H.J.A. made solely visual naming errors or omissions. This suggests a problem in gaining access to semantic and name information from vision, perhaps because he has difficulty attaining an appropriate perceptual representation. At any rate, his failure to make any semantic errors is contrary to the proposal that his recognition deficit reflects an impaired semantic system (see Riddoch and Humphreys, 1987).

H.J.A. also tended to find objects from categories with ‘structurally similar’ exemplars (e.g., animals, birds, fruit, insects and vegetables) more difficult to identify than objects from categories where the exemplars tend to have more distinctive structures (e.g., body parts, clothing, furniture, implements and vehicles) (see Riddoch and Humphreys, 1987). He named 24/40 line drawings of objects from categories with structurally distinct exemplars and 12/35 objects from categories with structurally similar exemplars. This difference is statistically significant χ2 = 4.87, P < 0.05) (see Appendix for arguments concerning other accounts of this result).

The consistency of H.J.A.’s performance was assessed by re-presenting 25 of the line drawings from both the structurally similar and the structurally distinct categories. He named 16/25 (session 1) and 17/25 (session 2) of the objects from the structurally distinct categories, and 9/25 (session 1) and 8/25 (session 2) of the objects from the structurally similar categories. For both category types, his performance was close to that expected if there was perfect consistency across the sessions, whilst performance differed from that expected if there were complete independence.

For the structurally distinct objects, H.J.A.’s overall probability of correct naming was 0.66. Assuming complete independence, he would score 10.89 (0.66 × 0.66 × 25) correct on both occasions, the number of stimuli which he names correctly on one occasion and incorrectly on the other should be 5.61 (0.66 × 0.34 × 25), and the number which he fails to name on both occasions should be 2.39 (0.34 × 25). The observed frequencies (15 correct on both occasions, 2 correct on the first and incorrect on the second, 1 correct on the second and incorrect on the first, and 7 incorrect both times) differ significantly from those expected from complete independence (P < 0.05, goodness of fit with 3 deg of freedom). The observed frequencies are also close to those expected from complete dependence (16.5, 0, 0, 8.5). Finally, if there was complete independence, performance accuracy in the second test should be the same for the items wrong on the first test as for the items right. Out of 9 errors on test 1, only 2 were correct on test 2; out of 16 correct responses on test 1, 15 were correct on test 2. Performance on the items wrong on test 1 differed from that on the items correct (χ2 = 10.46). Equivalent results obtained in the analysis of his performance on structurally similar objects.

In contrast to his poor visual object recognition, H.J.A. was good at copying objects. Examples of some of his copies of line drawings, which he failed to identify, are given in figure 1.5.
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Figure 1.5 Examples of H.J.A.'s copying of objects he fails to identify. In each example, the original line drawing is shown on the left and H.J.A.'s copy is shown alongside it. He named the eagle as ‘a cat sitting up’, the guitar as ‘some kind of a machine, a press’, the owl as ‘a pattern’, and the bee as ‘an animal with horns and a tail, a rhino?’


Summary of the diagnostic tests

H.J.A. is impaired at recognizing visually presented objects. This impairment is most severe for line drawings and least severe for real objects. Nevertheless, even with real objects he is worse when they are presented visually than when they are presented tactilely. H.J.A.’s visual recognition performance is consistent across items, and is characterized by slow feature-by-feature descriptions. His naming errors are always visually related to the target objects, suggesting some form of deficit in perceptual representation. However, H.J.A. is able to copy objects which he shows no sign of recognizing, and he can match objects accurately across at least some transformations of viewpoint. Thus he has a marked deficit in visual object recognition along with at least some intact elementary perceptual functions. For instance, intact copying indicates the ability to trace contours visually and to mark the positions where breaks in inspection occur (see Ullman, 1984). H.J.A.’s intact copying, alongside his visual recognition impairment, might be taken to suggest a classification in terms of associative agnosia. In the following sections, we examine various aspects of H.J.A.’s object recognition system in more detail so that we may better understand the exact nature of the deficit. Of particular interest was whether H.J.A.’s perceptual representation from vision was impaired, despite his good copying and different-view matching.


Section 2. Tests of perceptual representation


General examination

Previous work suggested that H.J.A. had relatively good perception of the component dimensions of visual form; he showed normal discrimination of line length, orientation and position (Humphreys and Riddoch, 1984). He also performed quite normally on a series of standard illusions (the Necker cube, the Müller-Lyer, Ponzo and Zöllner illusions), indicating sensitivity to depth information induced by local form cues. H.J.A. was further able to perceive subjective contours. For instance, he described Kanizsa’s triangle (Kanizsa, 1976; Frisby 1979, p. 118) as ‘two triangles superimposed: the points of one triangle pass over and to the centres of three surrounding solid circles’. He could also see depth from stereo disparity information when shown filtered anaglyphs of random dot stereograms (Julesz, 1971).

We also examined H.J.A.’s ability to detect ambiguities in pictures. He was able to detect some ambiguities in the Hogarth engraving given in Gregory (1970, p. 51); for instance, the ‘rod held by the eighteenth century gentleman is ridiculous since it reaches too far, right over to the horse and cart’. This suggests that he is able to see more than one object at a time, that he can perceive depth by perspective and that he can interrelate objects coded at different depths. The descriptions also suggest that he is better able to identify objects in context than out of context; for instance, he is typically unable to identify a horse shown in isolation and yet he had no especial difficulty in identifying horses paired with a cart.


Experiment 1. Overlapping figures

So far we have documented that H.J.A. has preserved acuity, analysis of contour, use of local depth information and use of local feature cues, in addition to our earlier report of intact discrimination of line length, orientation and position (Humphreys and Riddoch, 1984). However, there are examples where H.J.A.’s perceptual representation seems impaired, such as his naming errors due to incorrect segmentation of objects into their parts.

To examine H.J.A.’s ability to segment visual information more formally, a test requiring the identification of overlapping figures was devised. The test comprised three sections, respectively, requiring the identification of letters, geometrical shapes, and line drawings of common objects. In each section the stimuli were either presented singly, in nonoverlapping groups or in overlapping groups. There were 5 such conditions for the letter and geometrical shape sections: single stimuli, nonoverlapping pairs, overlapping pairs, nonoverlapping triplets and overlapping triplets. The line drawing section contained only the single stimuli, the nonoverlapping pairs and the overlapping pairs.

The stimuli were presented on single sheets (21.5 cm × 32 cm). Single letters were about 1 cm in height × 0.8 cm width and they were spaced 7 cm apart on the sheet (6 rows with 3 targets per row). Single geometric shapes were about 1.4 cm in height × 1.4 cm in width, and they were spaced similarly to letters. The line drawings of single objects were about 3.5 cm high × 4 cm wide, and they are spaced 12 cm apart (6 rows with 2 targets per row). In the paired and triplet conditions there were gaps of at least one character size between the groups. The line drawings were all drawn from a set of stimuli which H.J.A. had been able to identify on previous occasions. All the sheets were viewed from a height of about 40 cm.

H.J.A.’s performance was compared with that of 8 age-matched control subjects (mean age 69.75 yrs, range 60–86 yrs). Subjects were presented with sheets from one condition at a time and they were asked to name the stimuli as quickly as possible, working from left to right across the page. The time taken to complete each sheet was recorded using a digital stopwatch.

If H.J.A. has no perceptual impairment but only a problem associating perceptual information with stored knowledge, he should not be differentially impaired in the overlapping figures condition (relative to the nonoverlapping, baseline conditions).

The mean correct reaction times (RTs) (s) per sheet and per item for H.J.A. and the control subjects are given in Table 1.1. No errors were recorded.


Table 1.1 Mean correct reaction time (in s) per sheet and per item in the overlapping figures test	
Conditions
	
H.J.A.
	
Controls

	
Mean
	
Range

	
Per sheet
	
Per item
	
Per sheet
	
Per item
	
Per sheet
	
Per item

	
Letters
						
	
  Single stimuli
	
11.50
	
0.639
	
7.93
	
0.441
	
5.83–11.19
	
0.324–0.621

	
  Paired nonoverlapping
	
21.90
	
0.608
	
13.81
	
0.384
	
11.01–22.56
	
0.251–0.627

	
  Paired overlapping
	
52.80
	
1.467
	
16.03
	
0.445
	
10.82–25.66
	
0.300–0.713

	
  Triplets nonoverlapping
	
33.60
	
0.622
	
22.29
	
0.413
	
14.34–34.93
	
0.311–0.647

	
  Triplets overlapping
	
56.80
	
1.052
	
23.92
	
0.443
	
16.98–35.14
	
0.314–0.651

	
Geometrical shapes
						
	
  Single stimuli
	
26.80
	
1.489
	
18.35
	
1.019
	
12.37–24.42
	
0.687–1.357

	
  Paired nonoverlapping
	
47.71
	
1.325
	
38.92
	
1.081
	
23.98–65.18
	
0.666–1.811

	
  Paired overlapping
	
59.79
	
1.661
	
39.07
	
1.085
	
25.03–65.91
	
0.799–1.831

	
  Triplets nonoverlapping
	
80.70
	
1.494
	
65.03
	
1.204
	
35.09–133.93
	
0.650–2.480

	
  Triplets overlapping
	
137.79
	
2.552
	
69.19
	
1.281
	
32.83–136.94
	
0.608–2.610

	
Line drawings
						
	
  Single stimuli
	
59.00
	
4.508
	
14.04
	
1.170
	
7.58–40.9
	
0.631–3.410

	
  Paired nonoverlapping
	
72.99
	
3.042
	
21.48
	
0.895
	
11.49–49.9
	
0.498–2.079

	
  Paired overlapping
	
118.59
	
4.942
	
23.87
	
0.995
	
12.79–66.88
	
0.533–2.787




There was a consistent pattern of results across the three types of stimuli: relative to the control subjects, H.J.A. was differentially impaired in identifying overlapping relative to nonoverlapping stimuli. This is most clearly exemplified by his performance with letters, where the increase in RTs to individual stimuli when the stimuli were overlapping was ten times larger than the largest


increases present in the control subjects. Similar effects were present with the geometrical shapes and the line drawings. In the overlapping figures test, all subjects saw the nonoverlapping forms first. For the control subjects, this led in some cases to faster RTs for the overlapping figures (e.g., with the line drawings). In contrast, H.J.A. was always slower with overlapping figures. His problem with overlapping figures occurs despite having just seen and identified the same stimuli.

H.J.A. is impaired at segmenting overlapping figures, relative to control subjects. This impairment is not stimulus specific. Since the conditions differed only in the amount of (presemantic) segmentation processes required, H.J.A.’s differential difficulty with overlapping figures is consistent with a deficit in pre-semantic perceptual processing.

Patients with other types of perceptual disorder also find the identification of overlapping figures difficult. For instance, we have recently screened over 50 patients for perceptual problems following cerebral vascular accidents. Of these patients, 2 showed differential problems with overlapping figures of about the same magnitude as the effects observed with H.J.A. Both patients had suffered unilateral right hemisphere damage. One had ancillary deficits in simple perceptual matching tasks requiring judgement of line length and orientation; the other manifested unilateral neglect. In contrast, H.J.A. shows good line length and orientation discrimination (Humphreys and Riddoch, 1984), and full awareness of the spatial extent of stimuli (unlike the neglect patient). Unlike these other patients, it appears that H.J.A.’s problems in segmenting overlapping figures is isolated from problems in discriminating and using contour information, and it therefore represents a selective deficit.


Experiment 2. Object decision

As a further test of H.J.A.’s presemantic perceptual processing, he was asked to perform a series of ‘object decision’ tasks. In all these tasks, the subject is presented with a series of line drawings. Half of the linedrawings depict common objects, half depict meaningless objects created by substituting or adding parts of different objects together. The subject is asked to decide which line drawings depict real objects and which depict meaningless objects.

As noted in the Introduction, Riddoch and Humphreys (1987) have reported data on a patient who performed object decisions normally but who was poor at matching visually presented objects related by functional association (e.g. hammer and nail). The latter result indicates that stored knowledge about the structure of objects can be separated from semantic knowledge about their function and prior association. Thus, the object decision task assesses the ability to access stored, presemantic structural knowledge. If H.J.A. has intact access to stored structural knowledge about objects, he should be able to perform object decisions normally; he may have difficulty only if he is unable to assemble an intact perceptual representation or if he has lost structural knowledge about objects.

Experiment 2a. Object decision with line drawings. Meaningless (distractor) objects were constructed in either one of two ways, half by substituting a feature from one real object (feature-replaced condition), the other by adding an incongruous feature to a real object (feature-added condition). The feature-replaced distractors should maintain the global shape of their parent objects better than the feature-added distractors. Categorization based solely on such global shape information should be worse on feature-replaced than on feature-added stimuli.

One hundred and twenty line drawings were used (from Snodgrass and Vanderwart, 1980). Of these, 60 were unadulterated (targets), 30 had a feature-replaced and 30 had a feature added (see figure 1.6a). The stimuli were glued to cards and placed in a random order in front of the subject, who was asked to sort them into two piles, one for real objects and one for meaningless objects.


[image: ]
Figure 1.6 Examples of the distractors used in the object decision task. A. feature-replaced and feature-added distractors used in Experiment 6a. B. silhouette distractors used in Experiment 6b.

H.J.A.’s performance was compared with that of 11 control subjects (age range 40–60 yrs; mean age 52.5 yrs) without any history of neurological disorder. H.J.A. scored 69/120 correct (54.50%); the mean of the control subjects was 115.7/120 (96.44%), and the range was from 112/120 (93.33%) to 118/120 (98.33%). He was clearly worse than the control subjects at this task, and his performance on line drawings of real stimuli was at chance (29/60). His rejection of meaningless stimuli was slightly better if they were feature-added rather than feature-replaced (22/30 vs 18/30), though this difference was not statistically significant (χ2 < 1.0).

H.J.A.’s poor performance on the object decision task indicates that he does not have intact access to stored structural knowledge of objects from vision; this may either be because his perceptual representation of the stimulus is impaired or because he has lost stored structural knowledge about objects.

In a follow-on experiment, we tested H.J.A.’s performance using the silhouettes of some of the stimuli from the first object decision task. If he has lost structural knowledge about objects, he should be equally impaired with silhouettes and line drawings.

Experiment 2b. Object decision with silhouettes. Silhouettes of 88 of the stimuli from the first object decision task were used (stimuli were omitted if they could only be identified from internal details); 44 depicted real objects (targets) and there were 22 feature-added and 22 feature-replaced distractors (se e figure 1.6b). The procedure was exactly the same as that used for the first object decision task. There were 11 new control subjects drawn from an age range between 45 and 74 yrs; the mean age was 66.44 yrs.

H.J.A. made 63/88 (71.59%) correct discriminations, which was reliably better than his performance on the first object decision task (χ2 = 4.04, P < 005). The mean of the control subjects was 77.73/88 (88.33%) and there was a range between 65/88 (73.86%) and 85/88 (96.59%). The performance of the control subjects on the object decision task with silhouettes was worse than that of the control subjects on the same task with line drawings (t(20) = 2.09, P < 0.05, two-tailed).

H.J.A. is better able to perform object decisions on silhouettes of objects than on complete line drawings. This is not because silhouettes are inherently easier, since control subjects find them more difficult than complete line drawings. Presumably the contrast between his performance and that of the controls is afunction of the reduced internal detail in silhouettes. Normally, internal detail adds more information about object identity and it facilitates the segmentation of an object into its parts. For H.J.A., however, internal detail hinders performance. Why should this be so? His good copying indicates that he can discriminate the local parts of objects. Also, he appears to have some information about the global shape of stimuli, since he performs tolerably well with the silhouettes (see also Humphreys et al., 1985). His problem seems to reflect an impairment in integrating local part information with information about global shape, in that local parts are treated separately and not grouped together to elaborate the global shape description. Thus he identifies objects from feature-by-feature descriptions, and adding the local detail in line drawings exacerbates the problem since it increases the amount of grouping that must take place.


Experiment 3. Tachistoscopic identification

If H.J.A.’s visual identification is dependent on time-consuming feature-by-feature descriptions, we may expect it to be affected strongly by the exposure duration of the stimulus. Accordingly, we investigated his identification of line drawings and letters under tachistoscopic conditions.

Line drawings. Twenty line drawings of common objects (from Snodgrass and Vanderwart, 1980) were used, with the objects being chosen on the basis of H.J.A. correctly identifying them at least once on previous testing sessions. These line drawings were each presented at 4 durations: 100 ms, 500 ms, 1000 ms and unlimited (display terminated by the naming response). The stimuli and durations were presented in a fully randomized order, using a Cambridge Electronics two-field tachistoscope. Line drawings subtended a visual angle of about 2 deg in height by 2 deg in width. The first field contained a fixation cross which fell above each line drawing. H.J.A. was asked to name each depicted object. He named 16/20 of the objects with an unlimited exposure, 9/20 with a 1000 ms exposure, 8/20 with a 500 ms exposure and 3/20 with a 100 ms exposure. All his naming errors were visually related to the target, at each exposure duration. Normal subjects have no difficulty in identifying line drawings presented for 100 ms.

Letters. H.J.A. was first presented with a series of single letters at varying durations and then with a series of 2 letter stimuli. The letters were A,B,E,G and N, which could be presented in both upper and lower case. He was asked to name the letter(s) on each trial and, if possible, to report its case. Responses were counted as correct if he was able to report the letter name.

For single letter targets, there were 6 durations: 1000, 500, 100, 50, 25 and 10 ms. For 2 letter targets, only the first 5 durations were used. The stimuli were presented using a three-field Electronics Development tachistoscope. The luminance of both the fixation and the presentation field was 10cd/m2, measured by a spot photometer. Single letters subtended a visual angle of 0.7 deg visual angle;

two-letter targets were presented in a horizontal row and subtended a visual angle of about 1.8 deg. Letters fell beneath the fixation cross.

H.J.A. was told the set of target letters and that 1 or 2 letters would be presented, and he was asked to guess if unsure. The durations were varied randomly within each single and two letter block. For the single letters, there were 20 exposures at each duration; for the two-letter targets, there were 30 exposures per duration. The number of correct identifications made at each exposure duration are given in Table 1.2.


Table 1.2 Number of correct identifications by H.J.A. to single- and two-letter targets as a function of the exposure duration		
Duration of exposure (ms)

		
1000
	
500
	
100
	
50
	
25
	
10

	
Single letters (chance = 4/20)
	
18/20
	
18/20
	
18/20
	
18/20
	
6/20
	
0/20

	
Two letters (chance =1.2/30)
	
23/30
	
27/30
	
16/30
	
14/30
	
2/30
	

There were 5 target letter names which could be reported; therefore chance for single letters was 1/5, and chance for two letters was 1/5 × 1/5 = 1/25.


H.J.A. was again affected by the exposure duration of the stimulus. For single letters, performance remained stable for exposures longer than 50 ms, while it fell to about chance at 25 ms. For two-letter targets, the accuracy of reporting both letters decreased for exposure durations of 100 ms or less, although it also only fell to chance at 25 ms.

The identification errors made by H.J.A. for both single- and two-letter targets are shown in Table 1.3. He made similar patterns of errors for both. Lower-case letters tended to be more difficult to identify than upper-case letters, and systematic visual confusions tended to occur, particularly between lower case ‘a’ and ‘g’.


Table 1.3 Error analyses for single- and two-letter targets	
Single-letter targets

		
Response

	
Stimulus
	
A
	
B
	
E
	
G
	
N

	
A
	
-
	
0
	
1
	
1
	
1

	
a
	
-
	
0
	
3
	
5
	
1

	
B
	
1
	
-
	
0
	
1
	
0

	
b
	
1
	
-
	
1
	
1
	
0

	
E
	
1
	
2
	
-
	
1
	
0

	
e
	
1
	
0
	
-
	
2
	
1

	
G
	
0
	
2
	
1
	
-
	
0

	
g
	
5
	
1
	
2
	
-
	
1

	
N
	
3
	
0
	
0
	
0
	
-

	
n
	
2
	
0
	
1
	
0
	
-

	
Two-letter targets

		
Response

	
Stimulus
	
A
	
B
	
E
	
G
	
N

	
A
	
-
	
0
	
0
	
1
	
2

	
a
	
-
	
1
	
4
	
10
	
2

	
B
	
0
	
-
	
0
	
2
	
0

	
b
	
0
	
-
	
3
	
1
	
1

	
E
	
0
	
1
	
-
	
1
	
2

	
e
	
4
	
0
	
-
	
2
	
0

	
G
	
0
	
1
	
1
	
-
	
1

	
g
	
6
	
0
	
3
	
-
	
2

	
N
	
2
	
1
	
0
	
0
	
-

	
n
	
2
	
0
	
2
	
0
	
-




H. J.A.’s errors to two-letter targets were further broken down as a function of the exposure duration and the error type (se e Table 1.4). As the exposure duration decreased, he did not make more errors simply by reporting only one letter correctly; rather, proportionately more errors were made because he reported both letters incorrectly and because he started to make three-letter and omission responses.


Table 1.4 Type of error response made by H.J.A. to two-letter targets as a function of the exposure duration		
Duration of exposure (ms)

		
1000
	
500
	
100
	
50
	
25

	
a 1 letter correct
	
7
	
2
	
9
	
3
	
9

	
b Both letters incorrect
	
-
	
1
	
1
	
3
	
9

	
c Omission (no response)
	
-
	
-
	
-
	
-
	
10

	
d 3 letters reported
	
-
	
-
	
4
	
10
	
-




H.J.A.’s visual identification of both letters and line drawings is markedly affected by the stimulus exposure duration. His performance at short durations is relatively better with letters than with line drawings, presumably because the letters have overlearned and simple patterns; nevertheless, his impairment is

not limited to one stimulus type. For both letters and line drawings he tends to make visual errors. When two letters were presented there were stronger effects of exposure duration than when single letters were presented; however, the increased effects of exposure duration seemed to occur principally because he made more confusions between letters at the shorter durations, since he then began either to identify both letters incorrectly, to report three letters as present or to make omissions. These data suggest that, at the shorter exposure durations, there is increased interaction between the target stimuli with consequent impairments on identification performance.


Summary

Our analysis indicates that H.J.A. has impaired visual perceptual processes, despite having some intact perceptual functions (local form discrimination, stereopsis and so forth). He is impaired at the identification of overlapping figures, relative to when the same figures are nonoverlapping; he is poor at discriminating line drawings of real and meaningless stimuli; and his visual identification is strongly affected by the exposure duration of the stimulus. His performance on the object decision task is improved when the stimuli are presented as silhouettes. H.J.A.’s performance with silhouettes suggests that he has global form information available (see also Humphreys et al., 1985). His difficulties seem to occur because his global form descriptions are not fully supported by more local form information, so that the segmentation of overlapping figures and the integration of local part information is impaired.


Section 3. Tests of semantic representation

Given the controversy in studies of visual agnosia concerning whether agnosia is due to a perceptual deficit or to difficulties in mapping an intact perceptual information onto semantic descriptions, it is important to examine whether a patient has intact semantic knowledge of the stimuli he or she fails to recognize, since a recognition deficit could be precipitated by a breakdown in semantic knowledge about an object (see Warrington, 1975; Warrington and Shallice, 1984).


Experiment 4. Verbal definitions

H.J.A. was asked to give verbal definitions to a series of object names, all corresponding to pictures from the Snodgrass and Vanderwart (1980) picture norms. Thirty-two of the names fell between 0–20 occurrences per million in the Kučera and Francis’ (1967) word frequency count and 22 fell between 21 and 274 occurrences per million.

He was able to give detailed definitions of all the objects, irrespective of their name frequency, and his definitions included details of the object’s appearance. For example, his definition of a duck was as follows.

This has two meanings. First, the noun version. A duck is a water bird with the ability to swim, fly and walk. It can be wild or kept domestically for eggs; when wild it can be the target of shooting. In the wild it has a wingspan between 15 and 18 inches and weighs about 2 or 3 pounds. Domestic ducks are heavier, up to about 6 pounds perhaps. Wild ducks are multicoloured, mainly brown but with green and yellow breasts. Domestic ducks are white or khaki.

There is also a verb version. Duck is a semislang word implying to lower the body to avoid being struck by a projectile or to avoid striking an obstruction with one’s head.


H.J.A.’s good ability to give verbal definitions suggests that he has intact semantic knowledge about objects. The precise nature of the semantic information he is able to access from vision and from auditory input was examined using a cued definitions test.


Experiment 5. Cued definitions

The task was an extension of the procedure developed by Warrington (1975). H.J.A. was asked a series of increasingly specific questions, following the visual presentation of an object or its name. These questions assessed whether he had sufficient knowledge to distinguish between objects within the same category ( see also Riddoch and Humphreys, 1987).

The stimuli were 40 line drawings (from Snodgrass and Vanderwart, 1980) or their names, from 5 categories: animals, birds, insects, fruit and vegetables. For each stimulus, a series of up to 11 probe questions were designed to assess both general and specific knowledge about an object (i.e., knowledge about an object’s superordinate category vs item-specific knowledge). The specific questions tested stored functional, associational and visual knowledge. For example, for a ‘horse’, the questions included: can it be kept as a pet? does it eat meat? what colour is it? The objects had no verbal colour associations (see Beauvois, 1982; Beauvois and Saillant, 1985). The probe questions were the same for the auditory and visual presentations of the targets, with the exception that H.J.A. was asked the name of the object as a final probe question in the visual presentation condition.

The visual and auditory presentations were given in an ABBA design, with repetitions of stimuli spaced across different test sessions. The probe questions were spoken by the experimenter following the presentation of each target.

For the auditory presentation condition, H.J.A. made 120/120 (100%) correct responses to general knowledge questions and 219/225 (97.3%) correct responses to specific knowledge questions. There was no reliable difference between his performance with general and specific questions (χ2 = 1.84, P > 0.05). For the visual presentation condition, he made 100/120 (83.3%) correct responses to general knowledge questions and 148/225 (65.8%) responses to specific knowledge questions. His performance on both general and specific questions was better with auditory than with visual presentations (χ2 =17.67 and 72.39, respectively, both P < 0.001). Also, for visual presentations, he performed better on general than on specific questions (χ2 = 11.93, P < 00l).

H.J.A. has good semantic knowledge of objects when accessed auditorily, but he is impaired at accessing semantic knowledge about the same objects from vision. The deficit in accessing semantic knowledge visually is manifest even with general questions, but it is most evident when the questions probe for semantic information specific to the given object.

It is interesting that H. J.A. was better able to answer questions testing general rather than specific semantic knowledge about the visually presented objects. This could be interpreted as reflecting a general degradation of his visual semantic knowledge about the tested objects, which may selectively impair specific knowledge prior to general category knowledge (see Warrington, 1975; Shallice, 1987).

Alternatively, good performance on general questions could reflect an ability to take advantage of visual cues in the stimuli, since such cues should be more relevant to general than to specific questions (Riddoch et al., 1987). If the latter argument holds, then H.J.A. may be relatively good at other probe questions which may be answered using visual cues from the target. Interestingly, H.J.A. was surprisingly good at questions concerning the real-life size or weight of size-normalized drawings of the objects (when asked to judge the real size or weight of objects from Snodgrass and Vanderwart, 1980, relative to a reference object). For instance he made 30/40 (75%) correct weight classifications and named 21/40 (52.5%) of the objects correctly. The mean number of correct weight classifications for age-matching controls was 31.7/40 (79.2%), with a range between 29/40 (72.5%) and 36/40 (90%); their mean range of correct identifications was 35.3/40 (88.25%), range 33–40 (82.5–100%). A similar pattern of performance was found with size classifications, with H.J.A. within the normal range on size classification, while being markedly impaired at object identification.

Warrington (1975) used questions about the real size of objects to assess whether her patients had access to specific semantic knowledge about objects. However, since H.J.A. is otherwise impaired at accessing such knowledge, it appears that his good performance on size and weight judgements reflect the judicious use of visual cues. Indeed, he reported that he was able to classify the weight and size of many animals by judging the size and muscularity of the legs relative to the length of the body. It is important to note that quite accurate judgements may be made on this basis irrespective of whether the subject is able to access specific semantic information about the object. Unfortunately, the same is also likely to be true of other questions in cued definitions tasks addressed to pictorial stimuli (particularly so for the general questions): for this reason, cued definitions tasks might best be regarded as providing information about the kinds of knowledge patients have difficulty accessing (i.e., when patients fail), rather than as providing information about the semantic information to which they have access (i.e., when they succeed).


Summary

H.J.A. has good conceptual information about objects which he cannot recognize visually when he is given their names. He also shows good ability to make use of pictorial cues to answer probe questions, even when there are no signs of correct semantic access for the given object (such as correct identification or an appropriate gesture). It seems quite possible that, in tasks such as cued definitions, H. J.A. is able to use visual cues to compensate for a profound deficit in the normal recognition process.


Section 4. Visual memory

Although H.J.A. is able to give detailed verbal definitions of objects which he fails to identify visually, this may only be considered an assessment of his verbal semantic knowledge of objects; he may still have impaired semantic knowledge about the visual characteristics of objects. Such an impairment may or may not co-occur with a deficit in visual memory. To assess these possibilities, we investigated his ability to draw objects from memory, his memory for colours and his ability to maintain new visual information.

In at least some patients classified as associative agnosic, a disturbance in drawing objects from memory has been observed even when the patient is relatively good at copying (e.g., Levine, 1978; Ratcliff and Newcombe, 1982; but see Rubens and Benson, 1971; Wapner et al., 1978). Agnosic patients have also been reported as having poor visual memory (Newcombe and Ratcliff, 1975; Wapner et al., 1978; J. P. Davidoff, J. Wasserstein and B. Wilson, unpublished observations). It is possible that these disturbances, either alone or in combination, could underlie the recognition deficit.


Experiment 6. Drawing from memory

H.J.A. was able to draw from memory objects which he typically failed to recognize from vision. This suggests that he has intact stored knowledge about the appearance of objects. Examples of these drawings are given in figure 1.7.


[image: ]
Figure 1.7 Examples of H.J.A.'s drawing from memory H.J.A.'s drawing is on the left; alongside each of his drawings is a drawing from memory carried out by a control subject.


Experiment 7. Stored knowledge about colours

Recently, Beauvois (1982) and Beauvois and Saillant (1985) have presented data indicating that our stored knowledge of verbal colour associations is separate from our stored (visual) knowledge of the colour of objects having no verbal colour associations since, following brain damage, patients may be impaired at retrieving the different forms of colour knowledge from different input modalities. Thus tests of stored colour knowledge need to differentiate between knowledge which is associated verbally with an object and knowledge which reflects the visual properties of the stimulus.

Unfortunately, tests of H.
OEBPS/images/fig1_5_B.gif
Guitar
Owl

O
O
m





OEBPS/images/fig1_4_B.gif
30°
20°
10°

00

Target

30°

20°

10°
Leye

0°

)

Target

10°
OO

m -

)

20° ‘

30°
200 - Target
10° — —

R eye

(S)





OEBPS/nav.xhtml


Contents


		Cover Page


		Half Title Page


		Series Page


		Title Page


		Copyright Page


		Contents


		Acknowledgements


		Introduction


		1 A Case of Integrative Visual Agnosia (1987)
		Introduction


		Case history


		Neuropsychological investigation
		Section 1. Diagnostic tests


		Section 2. Tests of perceptual representation


		Section 3. Tests of semantic representation


		Section 4. Visual memory


		Section 5. Use of context






		General discussion
		Implications for accounts of visual agnosia: defining integrative agnosia


		Implications for theories of visual object recognition






		Acknowledgements


		References


		Appendix






		2 Cascade Processes In Picture Identification (1988)
		Introduction


		Impaired picture naming
		Access to knowledge of object structure


		Access to semantic knowledge


		Picture naming






		Structural similarity effects in normal picture naming
		Experiment 1


		Discussion






		Semantic priming effects and normal picture naming: experiments 2 and 3
		Experiment 2


		Experiment 3






		General discussion


		Some implications


		Notes


		References


		Reference notes


		Appendix 1


		Appendix 2






		3 Visual Search and Stimulus Similarity (1989)
		The efficiency of visual selection


		Feature integration theory


		Overview


		Feature integration theory and letter search
		Prior evidence


		Experiment 1


		Experiment 2


		Experiment 3


		Experiment 4


		Assessment of feature integration theory






		Stimulus factors determining the efficiency of target selection
		Principles


		Simultaneous-successive comparisons


		Reaction-time tasks






		A theory of visual selection
		Overview


		The theory


		Account of visual search data






		Across-object conjunctions
		Experiment 5






		Relation to other theories
		Feature integration theory


		Late selection


		Automatic and controlled processing


		Segmentation and grouping






		Extensions
		Interleaved nontarget groups


		Nontarget heterogeneity on relevant and irrelevant dimensions


		Multiple targets


		Natural visual environments






		Notes


		References






		4 Orthographic Processing in Visual Word Identification (1990)
		Introduction


		General method
		Apparatus


		Subjects


		Procedure






		Section 1: The effects of letter number and position
		Experiment 1: Same position coding


		Experiment 2: Cross-position priming






		Section 2: Orthographic priming and word recognition
		Error analysis for Experiments 1 and 2


		Experiment 3






		Summary of Sections 1 and 2


		Section 3: Relative position priming
		Experiment 4


		Experiment 5


		Experiment 6






		General discussion
		Implications for accounts of orthographic processing


		End-letter benefits in the recognition of letter strings


		Orthographic priming with unmasked primes


		Peripheral previews in reading


		Migration effects between simultaneously presented words


		Task and language constraints






		Notes


		References






		5 Non-Spatial Extinction Following Lesions of the Parietal Lobe in Humans (1994)
		Acknowledgements


		Notes






		6 Visual Marking: Prioritizing Selection for New Objects by Top-Down Attentional Inhibition of Old Objects (1997)
		Visual marking


		Inhibition of previously attended locations


		Attentional priority for new objects


		Top-down control of attentional priority


		Inhibition of objects by feature-map inhibition


		Inhibition of rejected items


		Summary


		Overview of this article


		Section 1: The gap effect in conjunction search
		Experiment 1: The basic effect


		Experiment 2: Effects without eye movements


		Results


		Experiment 3: Time course of the gap effect


		Experiment 3a: The gap conjunction search condition


		Experiment 3b: Single-feature control condition






		Section 2: Eliminating some mechanisms
		Experiment 4a: Effects of local luminance increases in old distractors


		Experiment 4b


		Experiment 5: Effects of local luminance decrements in old distractors


		Experiment 6: The effects of box pre-cues


		Experiment 7: Performance with pre-cued and new green distractors






		Section 3: Attentional requirements
		Experiment 8: Performance with a central load task


		Experiment 9: Effects of withdrawing attention from pre-cued distractors






		General discussion
		Mechanisms for visual marking


		Properties of the inhibitory templates


		Neurophysiological evidence for inhibition within the static system


		Visual marking of moving objects


		Relations to other positions


		The ecological importance of visual marking






		Notes


		References






		7 Seeing the Action: Neuropsychological Evidence for Action-Based Effects on Object Selection (2003)
		Results


		Discussion


		Methods
		Participants


		Experiments






		Acknowledgments


		Notes






		8 Left Temporoparietal Junction is Necessary for Representing Someone Else's Belief (2004)
		Acknowledgments


		Notes






		9 Dissociating the Neural Mechanisms of Memory-Based Guidance of Visual Selection (2007)
		Results
		Behavioral data


		fMRI data


		Cue repetition effects on neural responses


		Cue validity effects on neural responses






		Discussion


		Methods
		Participants


		Stimuli, task, and procedure


		fMRI data acquisition


		Data analysis


		Voxel-based analysis


		PPI analyses






		Acknowledgements


		Notes






		10 Ignoring the Elephant in the Room: A Neural Circuit to Downregulate Salience (2010)
		Introduction


		Materials and methods
		Experiment 1: Combined off-line TMS and fMRI


		Experiment 2: On-line TMS over the left occipital pole






		Results
		Experiment 1: Combined TMS/fMRI


		Experiment 2: TMS suppression of the left occipital cluster






		Discussion


		References






		11 The Attraction of Yellow Corn: Reduced Attentional Constraints on Coding Learned Conjunctive Relations (2013)
		Experiment 1a: Three object colors, equally likely
		Method


		Results and discussion






		Experiment 1b: Three target colors with geometric forms
		Method


		Results and discussion






		Experiment 1c: Effects with background colors
		Method


		Results and discussion






		Experiment 2a: Nontarget color-congruency effects
		Method


		Results and discussion






		Experiment 2b: Assigning the colors to geometric shapes
		Method


		Results and discussion


		Method


		Results and discussion


		First fixation






		General discussion
		Implications for feature integration theory


		Alternative accounts of binding






		References


		Appendix Mean Correct RTs and Proportion Correct Responses in Each Experiment






		12 Coupling Social Attention to the Self Forms a Network for Personal Significance (2013)
		Results
		Self advantage in behavior


		Involvement of the vmPFC and LpSTS in creating new personal salience


		Coupling strength between the vmPFC and the LpSTS predicts the self-advantage in behavior






		Discussion


		Materials and methods
		Participants


		Stimuli


		Procedure


		fMRI data acquisition


		Data analysis


		Preprocessing


		Voxel-based statistical analysis


		DCM analysis






		Acknowledgments


		Notes






		13 The BCoS Cognitive Profile Screen: Utility and Predictive Value for Stroke (2014)
		Method
		Participants


		Cognitive screen measures


		Affective and functional and dependency measures


		Statistical analysis






		Results
		Part 1: Stroke factors linked to cognitive outcomes


		Part 2: Cognitive predictors of functional recovery in first-stroke patients


		Part 3: The importance of co-occurring deficits






		Discussion
		First versus repeat stroke


		LHD versus RHD


		Predicting functional outcome


		Limitations of the study






		Conclusion


		References


		Appendix The Structure and Descriptions of the BCoS Tasks






		Index





Book Landmarks


		Cover Page


		Half Title Page


		Series page


		Title Page


		Copyright Page


		Contents


		Acknowledgements


		Introduction


		Body Contents






List of Illustration


		Figure 1.1 Example of H.J.A.'s handwriting.


		Figure 1.2 CT scan, June 1984, showing bilateral occipital infarction.


		Figure 1.3 Results of Octopus perimetric recordings of H.J.A.'s visual fields.


		Figure 1.4 Examples of H.J.A.'s eye movement recordings. A, smooth pursuit movements; B, horizontal saccades; C, vertical saccades. Smooth pursuit movements of both the left and the right eyes were made. Only left eye movement is shown here.


		Figure 1.5 Examples of H.J.A.'s copying of objects he fails to identify. In each example, the original line drawing is shown on the left and H.J.A.'s copy is shown alongside it. He named the eagle as â��a cat sitting upâ��, the guitar as â��some kind of a machine, a pressâ��, the owl as â��a patternâ��, and the bee as â��an animal with horns and a tail, a rhino?â��


		Figure 1.6 Examples of the distractors used in the object decision task. A. feature-replaced and feature-added distractors used in Experiment 6a. B. silhouette distractors used in Experiment 6b.


		Figure 1.7 Examples of H.J.A.'s drawing from memory H.J.A.'s drawing is on the left; alongside each of his drawings is a drawing from memory carried out by a control subject.


		Figure 2.1 A discrete stage account of picture naming.


		Figure 2.2 A cascade account of picture naming, f . . . represents stored functional properties; a . . . represents stored associative properties; â�� represents excitatory processes; represents inhibitory processes. Excitatory links are posited between the semantic representations of semantically related objects to account for semantic priming. However, it may also be that functional and associative properties of objects are represented independently in separate units within the semantic system. Different objects may then be represented in terms of particular patterns of activation across these units (cf. Hinton, Note 2). In this case, semantic priming would occur when primes and targets activate common functional and/or associative representations.


		Figure 2.3 Meaningless stimuli form the object decision tasks.


		Figure 2.4 Mean percentage correct naming responses per category made by JB plotted as a function of the median name-frequency of the category exemplars. Open circles designate structurally distinct categories, filled circles designate structurally similar categories.


		Figure 2.5 Mean percentage correct naming responses per category made by JB, plotted as a function of the mean percentage contour overlap of the category exemplars. Open circles designate structurally distinct categories, filled circles designate structurally similar categories.


		Figure 3.1 Sample displays from Experiment 3. (Size/eccentricity ratio = 1/3.)


		Figure 3.2 An upright L compared with a T at four rotations.


		Figure 3.3 The search surface.


		Figure 3.4 Stimulus set in Experiment 5. (Targets are on the left, nontargets on the right.)


		Figure 5.1 Examples of the stimuli used in experiments 1 and 2. a, In experiment 1, words and pictures overlapped spatially (the double condition). b, In experiment 2 they did not overlap. In both cases, line drawings subtended an average visual angle of 3Â° high by 2.5Â° wide and words subtended an average visual angle of 2.5Â° by 0.5Â°. Stimuli were presented on a Macintosh LC microcomputer. At the start of each trial the patients were asked to fixate a central cross and fixation was checked visually. For both patients the display was presented unmasked for 2 s, centred at the point of fixation. In experiment 1 there were 40 single words, to match the total number of single pictures (20 of real objects, 20 of nonsense shapes). There were 20 double trials with pictures of real objects and 20 with nonsense shapes. In experiment 2 words alone were centred at the fixation point and pictures were centred 3Â° above or below fixation. The exposure duration was the same as for experiment 1. Presentations above and below fixation were used to minimize effects of any lateral field defect or preferences.


		Figure 5.2 a, Examples of the stimuli used in experiment 3: â��bracket-' and â��line-' squares and diamonds. Each shape subtended a visual angle of 1Â°, and was centred either 2Â° above or below the fixation point. G.K. and J.F. each fixated a central cross at the start of each trial and fixation was checked visually. The fixation cross was offset when the square and/or diamond shapes were presented. For G.K. the exposure duration of the square and diamond shapes was 480 ms; for J.F. it was 1.5 s. For normal subjects, both detection and localization of the square is trivially easy under these exposure conditions. There were 12 trials with single squares (6 with bracket-squares and 6 with line-squares) and 12 with single diamonds (6 bracket and 6 line shapes), and 24 trials with double shapes, in which either a bracket-square was paired with a line-diamond (12 trials) or a line-square was paired with a bracket-diamond (12 trials). b, Examples of displays used in the double shapes condition. With such displays G.K. and J.F. both failed to detect the line-square (paired with the bracket-diamond) though they detected the bracket-square (paired with the line-diamond); this occurred irrespective of whether squares appeared above or (as shown here) below fixation.


		Figure 5.3 The percentage of correct detection responses to squares made by G.K. and J.F. There was good detection of single bracket- and single line-squares, and good detection of bracket-squares paired with line-diamonds, but poor detection of line-squares paired with bracket-diamonds. On trials with correct detections of squares, G.K. made 13/24 correct location decisions (above or below fixation); J.F. made 14/26 correct location decisions. These location decisions were at a chance level.


		Figure 6.1 Mean correct reaction times (RTs) as a function of condition and display size for absent trials (Panel A) and present trials (Panel B) for Experiment 1.


		Figure 6.2 Mean correct reaction times (RTs) as a function of condition and display size for absent trials (Panel A) and present trials (Panel B) for Experiment 2.


		Figure 6.3 Mean correct reaction times (RTs) for present and absent trials as a function of the initial duration of the old green H distractors for Experiment 3a.


		Figure 6.4 Mean correct reaction times (RTs) for present and absent trials as a function of the duration of the initial, old green distractors for the single feature (Panel A) and conjunction (Panel B) search conditions in Experiment 3b.


		Figure 6.5 Mean correct reaction times (RTs) as a function of condition and display size for absent trials (Panel A) and present trials (Panel B) for Experiment 4a.


		Figure 6.6 Mean correct reaction times (RTs) as a function of condition and display size for absent trials (Panel A) and present trials (Panel B) for Experiment 4b.


		Figure 6.7 Mean correct reaction times (RTs) as a function of condition and display size for absent trials (Panel A) and present trials (Panel B) for Experiment 5.


		Figure 6.8 Mean correct reaction times (RTs) as a function of condition and display size for absent trials (Panel A) and present trials (Panel B) for Experiment 6. IOR = inhibition of return.


		Figure 6.9 Mean correct reaction times (RTs) for absent and present trials as a function of the number of initial, old green H distractors in Experiment 7.


		Figure 6.10 Mean correct reaction times (RTs) as a function of condition and display size for absent trials (Panel A) and present trials (Panel B) for Experiment 8.


		Figure 6.11 Mean correct reaction times (RTs) as a function of condition and display size for absent trials (Panel A) and present trials (Panel B) for Experiment 9.


		Figure 6.12 Top-down location-based inhibition mediated by a goal state. Changes of activity within the dynamic system at the location of a visually marked stimulus modulates the template maintained by the goal state so that inhibition is removed from that location.


		Figure 7.1 Example stimuli for experiments 1 and 2. (a) Example stimuli used in Experiment 1 in the correct (left) and incorrect (right) positions for action. (b) Example action (left) and associatively related (right) pictures used in Experiment 2.


		Figure 7.2 Lesion reconstructions in the patients from MRI scans. Lesions have been re-drawn onto standard slices. Bottom left, the ten slices used. Only slices 3â��8 are shown here. The left half of each slice represents the right hemisphere. For RH, the contralesional stimulus fell in his right visual field. For the other patients, the contralesional stimulus fell in the left visual field19.


		Figure 7.3 Experiment 1. (a) Identification performance for single pictures presented in the ipsi- and contralesional fields, in the correct and incorrect action relation conditions. (b) Identification performance for both pictures on two-item trials. (c) Item reported on error trials when two items were present as a function of the position of the active partner in both correct (top) and incorrect (bottom) action-relation conditions.


		Figure 7.4 Experiment 2. (a) Identification performance for single pictures presented in the ipsi- and contralesional fields. (b, c) Identification performance for both pictures on two-item trials in experiment 2.


		Figure 7.6 Experiment 3. (a) Proportion correct on single-item trials. (b) Proportion correct on two-item trials for the action condition (top) and association condition (bottom).


		Figure 7.5 Percentage of correct responses to contralesional targets on error trials in the two-item conditions of experiments 2 and 3, as a function of experimental condition. Gray bars, data from experiment 2 (pictures); white bars, data from experiment 3 (words).


		Figure 8.1 Performance scores for the three patients and controls (n = 3). (a,b) Performance on the story-based (a) and the video-based (b) false-belief tasks as a function of the type of trial (false belief vs. control trials). For the patients, we report the total number of correct responses (maximum score = 12). For the controls, we report the mean number of correct responses (all controls performed at ceiling). A score of more than nine correct answers is significantly above chance level (one-tailed P-value associated with getting 10/12 correct = 0.019 by binomial test).


		Figure 9.1 Illustration of the experimental stimuli and behavioral data. (a) An example of the display sequences used. (b) Median RTs across the different validity conditions when the cue was held in WM and when it was merely identified (mean Â± SEM).


		Figure 9.3 Validity effects in the WM condition. (a) In yellow, regions showing a reliably increased response to the reappearance of the cue on valid trials and a decreased response on invalid trials, relative to the neutral baseline. The SPM threshold was set at P &lt; 0.001, uncorrected, with cluster sizes &gt;15 mm 3, with clusters overlaid on a T1 single-subject template image. (b) The yellow rectangle in a depicts the thalamic nuclei involved. The fMRI clusters are overlaid on diffusion tensor imaging probabilistic maps describing connections between various regions of the thalamus and cortex. The diffusion tensor imaging maps were generated and reported by Johansen-Berg et al. (25). The different colors within the different thalamic nuclei illustrate the cortical regions with which they are interconnected. For example, the blue regions are likely to be connected with PFC, whereas the cyan regions are likely to be connected with occipital cortices. (c) The graphs depict the responses (estimated effect size) of three regions across the different conditions. The coordinates in MNI space and the anatomical labels for the regions are written above the graphs. The asterisks indicate significant simple effects (invalid + valid vs. neutral) ( P &lt; 0.001). L, left; R, right; aPFC, anterior prefrontal cortex; MD, middle.


		Figure 9.2 The interaction between cue repetition and task in the fMRI data. (a) In yellow, regions showing an increased response for the reappearance of the cue in the WM condition and a decreased response in the mere repetition condition, compared with when the cue did not reappear. The SPM thresholds were set at P &lt; 0.001, uncorrected, with clusters size &gt;15 mm3 overlaid on axial and coronal views of a T1 single-subject template image. ( b ) The graphs depict the responses (estimated effect size) of three regions across the different conditions. The coordinates in MNI space and the anatomical labels for the regions are written above the graphs. The asterisks indicate significant simple effects (invalid + valid vs. neutral) (P &lt; 0.05). L, left; R, right; SFG/FEF, superior frontal gyrus; SMG, supramarginal gyrus; PHG, parahippocampal gyrus.


		Figure 10.1 Example of the experimental task and behavioral results of experiment 1. a, Two display sets were used, one with local saliency (top pair) and another with global saliency (bottom pair). On different blocks of trials, participants were asked to respond to either the local or the global aspect of the hierarchical letter. Responses for the local letter under conditions of local saliency were combined with responses for the global letter under conditions of global saliency to form a target-salient condition. Similarly, responses to the global letter under conditions of local saliency were combined with responses to the local letter under conditions of global saliency to form a distractor-salient condition. b, The mean change in RTs from pre-TMS to post-TMS, recorded in the MR scanner. Negative values represent improvement from pre- to post-TMS runs, expected from a general practice effect. Error bars indicate SEM.


		Figure 10.2 Significant activation related to the psychological by physiological component showing negative correlation with activity in the left IPS in distractor-salient conditions (center of figure; n = 12; p &lt; 0.05, corrected). The group activation is superimposed on an individual T1-weighted structural image. The two subclusters are seen in orange (left occipital pole) and blue (right cuneus). At the bottom of the figure, activation map for the visual &gt; rest contrast of the pre-TMS scans in experiment 1 is shown. The group activation (n = 12; p &lt; 0.05, corrected) (for a full list of clusters, see supplemental Table 3, available atwww.jneurosci.org as supplemental material) is superimposed (in red) on an averaged T1-weighted structural image showing the left occipital pole cluster (the orange cluster from the image at the center of the figure) in yellow. The overlap between the clusters is shown in orange. BOLD signal change in the left occipital pole cluster for the different saliency conditions before and after left and right IPS TMS is shown on the left and right of the figure, respectively. Here, we show the maximum BOLD signal change (denoted in percentage), averaged across all participants. Error bars denote interparticipant SE.


		Figure 10.3 a, Example of localization of the TMS coil over the occipital pole region of an individual participant (using the Brainsight system) in experiment 2. The picture shows the group PPI clusterfound in experiment 1 transformed and superimposed in the individual space. The blue sphere represents the coil position with the yellow axis representing coil orientation. The coil was targeted at the voxel showing peak activity in the left occipital pole region, which was actually slightly deeper than the surface activation shown. b, Mean interference (congruency) effects in RTs (+SEM) after TMS over left occipital or Cz sites.


		Figure 11.1 The stimulus pairings used in Experiment 1.


		Figure 11.5 The stimulus pairings used in Experiment 1b.


		Figure 11.8 Example stimuli from Experiment 1c. The targets are shown on the left (corn) and the nontargets presented with each target are depicted in the same row.


		Figure 11.11 Example stimuli from Experiment 2a. The target is shown on the left of each figure, and the nontargets appearing along with it are depicted along each row. Rows 1 and 3, correct target; Rows 2 and 4, incorrect target. Rows 1 and 2, correct nontargets; Rows 3 and 4, incorrect nontargets. The displays were selected at random.


		Figure 11.15 The stimulus pairings used in Experiment 2b. The target was either â��correctâ�� (red) or â��incorrectâ�� (purple), and the nontargets were arbitrarily coded as â��correctâ�� (top two lines; red and green ovals) or â��incorrectâ�� (bottom two lines; red and purple ovals).


		Figure 12.2 Functional magnetic resonance imaging (fMRI) data for shape-label-matched association at P &lt; 0.005 with an extent threshold of &gt;70 voxels. (A) Self &gt; stranger in the vmPFC and LpSTS, and beta values of brain responses in the vmPFC and LpSTS. Error bars represent one SE. (B) Stranger &gt; self in the dorsal attentional network, and beta values of brain responses in the bilateral DLPFC. Error bars represent one SE. (C) Correlations between beta values of the vmPFC and LpSTS for self &gt; stranger comparison. (D) Correlations between responses efficiency (RT/ proportion correct) and beta values extracted from the vmPFC, LpSTS, and DLPFC using self-stranger differences from matching trials.


		Figure 11.2 The mean efficiency (RT/prop. corr.) for search for targets in the correct and incorrect colors as a function of the different display sizes (4, 8, 12) in Experiment 1a. Error bars = 1 SE.


		Figure 11.3 Experiment 1a: The mean efficiency (RT/prop. corr.) for search for (a) correctly colored and (b) incorrectly colored targets as a function of whether the preceding display had a target that was the same color, a different color, or no target (absent).


		Figure 11.4 Target-absent response efficiency is shown as a function of display size and is separated according to the appropriateness of the target color (Experiment 1a).


		Figure 11.6 The mean efficiency (RT/prop. corr.) for search for geometric shape targets in yellow, orange, and purple as a function of the different display sizes (4, 8, and 12) in Experiment 1b.


		Figure 11.7 The mean efficiency (RT/prop. corr.) on target-absent trials for geometric shapes (Experiment 1b). Nontarget stimuli sets were divided according to the target pairings (yellow, orange, and purple squares). Performance is displayed as a function of display size (4, 8, and 12).


		Figure 11.9 Target-present trials in Experiment 1c, with objects depicted on backgrounds that were or were not the correct colors for the real stimuli.


		Figure 11.10 Mean efficiency of performance in Experiment 1c (background colors).


		Figure 11.12 Experiment 3. The mean efficiency for search for correctly and incorrectly colored targets according to whether the accompanying nontargets were (a) correctly or (b) incorrectly colored (Experiment 2a).


		Figure 11.13 Search efficiency averaged across the three display sizes. Nontarget color-shape pairing is displayed on the x-axis, and performance is separated according to the appropriateness of the target color (Experiment 2a).


		Figure 11.14 Mean search efficiency target-absent trials as a function of the colors of the nontargets (Experiment 2a).


		Figure 11.16 Efficiency scores for search for correct (red) or incorrect (purple) colored targets as a function of the color of the nontargets (a, correct â�� red and green ovals; b, incorrect â�� red and purple ovals) (Experiment 2b).


		Figure 11.17 Mean efficiency scores on target-absent trials as a function of the colors of the nontargets (Experiment 2b).


		Figure 11.18 Experiment 3: The mean efficiency (RT/prop. correct) for search for (a) correctly colored targets and (b) incorrectly colored targets when there was a presentation bias favoring the incorrectly colored targets. Performance is shown as a function of the preceding trial: target same color, target different color, target absent.


		Figure 11.19 Target-absent response efficiency is shown as a function of display size and is separated according to the appropriateness of the target color (correct or incorrect; Experiment 3).


		Figure 11.20 The number of fixations to the different colored items, summed across absent and present trials, scaled for the different proportions on trials for correct and incorrectly colored targets. The lemon could be yellow (correct) or purple (incorrect). The carrot could be orange (correct) or purple (incorrect). The eggplant could be purple (correct) or orange (incorrect). Performance here is averaged across the display sizes (Experiment 3).


		Figure 11.21 The ratio of fixations on purple relative to yellow color nontargets (carrots and eggplant), normalized by the fixations to both nontargets when they were orange (a measure of the shape similarity of each nontarget to the target). The ratio of first fixations to purple rather than yellow nontargets was approximately 2:1.


		Figure 11.22 Mean fixation durations (dwell time) to stimuli carrying a target color (yellow or purple).


		Figure 11.23 Mean number of refixations within a trial to correctly and incorrectly colored targets as a function of the display size.


		Figure 12.1 Mean reaction times and accuracy as a function of a matched association (self, friend, or stranger) (A) and a nonmatching association (for self-label, self-shape, or friend-stranger pairs) (B). Error bars represent one SE.


		Figure. 12.3 (A) Exceedance probabilities from Bayesian model selection (BMS) procedure of 1,851 models dividing into three families based on the visual inputs to LpSTS, vmPFC, or both LpSTS and vmPFC. The family of models with input to the vmPFC had the greatest evidence. (B) Structure of the Bayesian model average (BMA) for the vmPFC family of models. Intrinsic parameter values are illustrated. Significant parameters are indicated by an asterisk. (C) Correlations between the values of intrinsic plus modulator and the efficiency of behavioral responses.


		Figure 13.1 Flowchart of patient cohort at baseline and follow-up.





List of Tables


		Table 1.1 Mean correct reaction time (in s) per sheet and per item in the overlapping figures test


		Table 1.2 Number of correct identifications by H.J.A. to single- and two-letter targets as a function of the exposure duration


		Table 1.3 Error analyses for single- and two-letter targets


		Table 1.4 Type of error response made by H.J.A. to two-letter targets as a function of the exposure duration


		Table 1.5 Reaction time (RT, in ms) and percentage error for H.J.A. in a letter-match test at different interstimulus intervals (ISI, in ms)


		Objects from categories with structurally distinct exemplars


		Table 2.1 Number and Percentage Correct Responses by JB to Stimuli in the Cued Definitions Task


		Table 2.2 The Number and Percentage of Line Drawings Named Corrctly by JB as a Function of Their Category Membership, Name-frequency, and Number of Parts Per Category


		Table 2.3 The Mean Values, Averaged Over Pictures, for Each Structural Similarity-Name Frequency Group in Experiment 1, as a Function of the Degree of Contour Overlap, the Name-frequency, the Name Agreement, the Image Agreement, the Familiarity, and Complexity of the Pictures


		Table 2.4 Mean Correct RTs (msec) and Percentage Errors Over the Subjects in Experiment 1, as a Function of Structural Similarity and Name-frequency


		Table 2.5 Mean Correct RTs (msec) and Percentage Errors to Associatively Related and Unrelated Picture Targets with a 500msec ISI in Experiment 2


		Table 2.6 Mean Correct RTs (msec) and Percentage Errors to Associatively Related and Unrelated Picture Targets with a 5sec ISI in Experiment 3


		Table 3.1 Experiment 1: Reaction Times (in Milliseconds) as a Function of Display Size


		Table 3.2 Experiment 1: Error Proportions


		Table 3.3 Experiment 2a: Reaction Times (in Milliseconds) as a Function of Display Size


		Table 3.4 Experiment 2b: Reaction Times (in Milliseconds) as a Function of Display Size


		Table 3.5 Experiment 2a: Error Proportions


		Table 3.6 Experiment 2b: Error Proportions


		Table 3.7 Experiment 3: Reaction Times (in Milliseconds) as a Function of Display Size


		Table 3.8 Experiment 3: Error Proportions


		Table 3.9 Experiment 4: Reaction Times (in Milliseconds) as a Function of Display Size


		Table 3.10 Experiment 4: Error Proportions


		Table 3.11 Experiment 5: Reaction Times (in Milliseconds) as a Function of Display Size


		Table 3.12 Experiment 5: Error Proportions


		Table 4.1 The Mean Correct Target Identification Responses in Each Condition in Experiment 1, Plus Mean Confidence Ratings (in Brackets) in Experiment 1d (1 = guess, 7 = very confident)


		Table 4.2 The Mean Correct Target Identifications in Experiments 2a and 2b


		The Number of Letters Transposed from Primes to Targets in the Unrelated Prime Control Condition in Experiments 1 and 2


		Table 4.4 The Effects of Letter Context on Target Identification and Intrusion Error Rates


		Table 4.5 Intrusion Error Rates in Experiment 3


		Table 4.6 Relative Position Priming


		Table 4.7 Relative Position Priming between Letter Clusters


		Table 4.8 Relative Position vs Specific Position Priming


		Table 6.1 Search Slope Statistics for Each of the Conditions of Experiment 1


		Table 6.2 Mean Percentage Error Rates for Experiment 1 as a Function of Search Condition, Target, and Display Size


		Table 6.3 Search Slope Statistics for Experiment 2


		Table 6.4 Mean Percentage Error Rates for Experiment 2


		Table 6.5 Mean Percentage Error Rates for Experiment 3a


		Table 6.6 Mean Percentage Error Rates for Experiment 3b


		Table 6.7 Search Slope Statistics for Experiment 4a


		Table 6.8 Mean Percentage Error Rates for Experiment 4a


		Table 6.9 Search Slope Statistics for Experiment 4b


		Table 6.10 Mean Percentage Error Rates for Experiment 4b


		Table 6.11 Search Slope Statistics for Experiment 5


		Table 6.12 Mean Percentage Error Rates for Experiment 5


		Table 6.13 Search Slope Statistics for Experiment 6


		Table 6.14 Mean Percentage Error Rates for Experiment 6


		Table 6.15 Regression Statistics for the Relationship Between the Number of Old Green Distractors and Reaction Times for Present and Absent Trials in Experiment 7


		Table 6.16 Mean Percentage Error Rates as a Function of Target Present or Absent and the Number of Old Green Distractors in Experiment 7


		Table 6.17 Search Slope Statistics for Experiment 8


		Table 6.18 Mean Percentage Error Rates for Experiment 8


		Table 6.19 Search Slope Statistics for Experiment 9


		Table 6.20 Mean Percentage Error Rates for Experiment 9


		Table 7.1 Picture stimuli used in experiment 1 (view stimuli in Supplementary Figure 1 online).


		Table 7.2 Picture stimuli used in experiments 2 and 3 (view stimuli in Supplementary Figure 2 online).


		Table 8.1 Patient characteristics and all subjects' task performance


		Table 9.1 Cue repetition effects


		Table 9.2 Effects of WM on search WM


		Table 13.1 Demographic and Health Measures of Patients, by Stroke History and Lesion Side


		Table 13.2 Demographic and Health Measures of Patients with First and Repeated Stroke, by Followed-Up Status


		Table 13.3 Baseline Cognitive Profiles of Patients, by Stroke History, and Lesion Side


		Table 13.4 Comparison of Percentages of Impairments Across Assessments in Each Measure Between Groups of Different Stroke History and Different Lesion Sides


		Table 13.5 Multivariate Linear Regression Models for Effects of Physical, Affective, and Cognitive Performance on Functional Outcomes


		Table 13.6 Generalized Linear Modeling of Domain Effects on Long-Term Everyday Functions, Controlling for Initial Barthel Scores, Follow-up Affect, and Apathy Level





Pages


		i


		ii


		iii


		iv


		v


		vi


		vii


		viii


		ix


		x


		xi


		xii


		xiii


		xiv


		xv


		xvi


		xvii


		xviii


		xix


		xx


		xxi


		xxii


		xxiii


		xxiv


		1


		2


		3


		4


		5


		6


		7


		8


		9


		10


		11


		12


		13


		14


		15


		16


		17


		18


		19


		20


		21


		22







































































































































































































































































































































































OEBPS/images/fig1_2_C.jpg





OEBPS/images/fig1_3_B.gif
Lett eye
Actual Difference Normal
B 1 -i-----------—l--I--I- ----------- dl -I"------------.-...-‘.-------_--1- -i- +60

L | ] E e EEEEBN ] | e o0 o o g I 1

mennm! Ilmommmmmmm ]l | oo s uweuwell

----+Ioee--o---+l-....... *I

-o-IT#01-@0-000-1‘--..-----?1'-0

....IIo++o+++++=I--.-.-..o||

e=msm |l 10 +00+ +++ M| | = ae oo e o0l

e }=+++++++I II. - s s mom :{

- e I 1 + + ++ + + [ ¢ s un= = Il

i 4L L1 s
s R e T +-

0 +60 =90 0 +60 90 0 +60
At ae e e B S EE e -i 4|-+60
| 00000000000000 | | 08121515151308 | | 08121515151308 | |
1 000100000000000000 1 1111418202020201712 1 1 111518202020201712 | 1
Imm%oooowooooooo{o I 14 18 1523 24 09 24 21 lSJ[ : 151921 23 242524 21 1844-[

0713161019002601 120000 405 + 130627062611 1906 00182023252732272319061

D 131821182624222118 | 105+ +06+ + + + + | }182022242627252114 | |
1031516182525171700 1 114 +0505 + + + + + | 1171921232423211402 | |
liso91820211500 | b+ ++ v+ ++0s | lozis202121201705 |7

I 131517201911 I 1+ + ++ ++ I 1 131617181613 11

N PNE PSP W R o 11 s
s -t g

-90 0 +60 —90

Right eye
Actual Difference Normal
- - b -+ =+ +60
H " EE EEESR II EEE EEESR II
iraoguononol | oooe Ko g e
+III...-.I==IIIO°.IO l::
e s pE ol | 860 % 98 08 -kl g
Iloo---l¢l==+++++000 'II
| W e o0 o 0 o= ol | m+ ++ +06 + + o 1+
= ...--...II B+ + ++ o+ .==
1 e [ + 4+ + 4+ + 11
1 1 L e ecmpen 1475
S s waett el opevesafeensanspunsas o
+90  —60 0 0 +90

hemmenene e e Y G mmmnmmmmmmads  demeceeseeese e epe————————— -i- hememmmenen e (ph G R m e m e 1 -i- +60
| 00000000000000 | | 08131515151208 | | O8131515151208 |
| 000000010000000000{ = 121720192020 1815 11 : 112172020202018 15 11 H.
0P000000010203000100 | | 182124242220211815 | 0}118212425242321 1915 § §
opm 12022»;0315001203({0 qmsnzs + 2410230»;15!{ l)f:l’~)23 2732272523 2018({)_{_ 0
] 162124282718171207 | | + + + + +06050811 | | 142125272624222018 | |
1001221272112221915 1 1 + + + + + 11+ + + | 1021421232423211917 1 1
I o02i31918211913 ) b os+ v e ] 1 0s17202120201803 1
I 171718191515 1 | ++ ++ ++ 1 131618171613 11
L. NETRERT-EE W Ry = S V-V -V W—— N
e e L e T

—60 0 +90 — 60 0

0O = Difterence table (normal

0 = deviation 10 . . . 19 dB:

minus actual):

+=deviation <=4 dB; ©0=deviation 5...9dB;

® =deviation> 19 dB:  m = absolute defect.





OEBPS/images/fig1_1_B.gif
j At 74' 7% .i' 7
it - L4y ©

‘ " w2 & APTBL o ﬂf a
S’&tzt:/r ﬂ&ﬁ 4“7};14/ 9.4,“(& ,ﬂ Az
f”/‘éfﬁau" /f»u, /-—-— ‘L}l 44.'/{5/‘ %fr/

/Zym% A. ad«._, ot il

¢/‘/
»//Z)(ﬁ//‘“‘ i n‘ymé
/, /;::“:J ’ Ma—;/’/)%(
f ooy ey “”“/





OEBPS/images/coverpage.jpg
ATTENTION,
PERCEPTION
AND ACTION

Selected works of Glyn Humphreys

GLYN HUMPHREYS

174
WORLD LIBRARY OF
PSYCHOLOGISTS SERIES

R






OEBPS/images/fig1_6_C.jpg
A Line drawings B Silhouettes

Feature replaced Feature added





OEBPS/images/fig1_7_B.gif
Tie

o~





OEBPS/images/booklogo.gif
% Routledge

Taylor &Francis Group
LONDON AND NEW YORK





