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Paper Presentation Abstracts (Alphabetically)
Building a locally adapted atlas in manifold space for automated MR brain image segmentation

Christoph Arthofer
The segmentation of anatomical brain structures plays a crucial role in a variety of tasks, such as in the planning of medical surgery or in the investigation of growth patterns. Automated atlas-based segmentation is an efficient alternative to time-consuming, poorly reproducible manual delineation. In the simplest form, this entails non-linearly registering an atlas, consisting of an average anatomical image and its associated labels, onto the target image. The resulting transformation can then be applied to the labels so as to project them onto the target image. The quality and speed of the algorithm crucially depend on the similarity between the atlas and the target and the number of required non-linear registrations. In the current project a locally adapted atlas is dynamically built for each target image by selecting the most similar parts of images from a known database. In order to allow for a fast comparison between images, the selection process is done in low-dimensional manifold space spanned by the principal components of the database images. The algorithm was tested on a set of 40 MR brain images with 54 different labels each. Results have shown to be on a similar level with state of the art methods.

Biological and behavioural markers of negative affect during driving-related tasks

Megan Barnard
Much of the current research into the effect of emotions on driving behaviour has focused on negative affect. In particular, several studies have looked at the effects of anxiety. However, conclusions on how anxiety impacts driving have been mixed; theoretically this could be due to the confusion between this and a similar emotion, fear. It has been suggested that whilst anxiety reflects top-down, thought-related processes, fear is a result of more bottom-up, environmental causes (Taylor, Deane & Podd, 2008). The two studies presented here look at how trait anxiety affects behaviour in tasks where participants are asked to watch videos and imagine that they are the driver of the car. Findings for both studies indicate that whilst trait anxiety influences opinions on driving and perceptions of driver capability, biological markers and perceptions of fear increase only as a function of environmental arousal. This suggests that subjective responses may be a reflection of trait anxiety whereas biological markers reflect levels of fear whilst driving. However, it is also emphasised that future research into both state anxiety and driving simulation needs to be conducted in order to explore these suggestions further.
Priming and Ego depletion effects on self-report measures of aggression
Klive Bierer

This study examined whether it’s possible to prime provoked aggressive behaviour. As priming tasks may deplete mental resources (ego depletion), which in-turn could influence aggressive behaviour over and above priming, we compared the influence of priming on other equivalent ego depleting tasks. We also measured aggressive traits to assess the impact of individual differences in trait aggression on the relationship between priming, ego depletion and aggressive behaviour. Finally, we assessed the effect of priming and ego depletion on participants’ self reported reasons for their aggression. This talk will focus mainly on the self-report data. We found that participants’ self-reported reasons were related to aggressive traits and aggressive behaviour. Furthermore, participants’ self reported reasons were also influenced by priming and ego depletion suggesting that depleted participants, who were more aggressive on average, were more likely to report not wanting to harm their opponent when primed with aggressive sentences. The possible reasons for this counter intuitive finding will be discussed.
Flexible spatial frequency tuning indicates multiple mechanisms of surround suppression

Alison Chambers
Contrast sensitivity can be substantially reduced by the presence of nearby stimuli, a phenomenon referred to as surround suppression. Previous studies have measured contrast sensitivity as a function of surround spatial frequency and revealed surround suppression is band-pass tuned around the target frequency (Petrov, Carandini & McKee, 2005; Serrano-Pedraza, Grady & Read, 2012). This pattern of tuning implies that surround suppression reflects inhibition from cells with similar tuning preferences as the target.  To date the spatial frequency tuning of surround suppression has been investigated using a limited range of stimulus parameters. We sought to determine to what extent the band-pass tuning observed in previous research was dependent on the phase of the surround, surround contrast, target size and the spatial configuration of the surround. Manipulation of these parameters changed the selectivity of surround suppression and revealed under different conditions that surround suppression can be low-pass tuned, broadly tuned or show no tuning at all to surround spatial frequency. Our results suggest that the characteristic band-pass tuning previously reported is not a universal property of surround suppression, but may represent the tuning associated with just one of multiple components contributing to the inhibitory influence of surrounding stimuli.

Using the Intermodulation Term as a Measure of Selective Responses to Coherent Plaids

Darren Cunningham

Mid-level neural mechanisms that combine signals encoding low-level visual features are still relatively poorly understood. Steady state visual evoked potentials (SSVEPS) were recorded to measure the nonlinear combination of two sinusoidal gratings (1cpd and 3cpd in spatial frequency, respectively). They were orthogonally overlapped by themselves or by each other to form spatial frequency-matched (‘coherent’) or non-matched (‘incoherent’) plaids. While fundamental SSVEP responses directly represent the components of a presented stimulus, intermodulation responses represent their nonlinear combination at the point of or after summation (Spekreijse & Oosting, 1970; Spekreijse & Reits, 1982; Zemon & Ratliff, 1984). Grating components were simultaneously flickered at different frequencies (4.6Hz, 7.5Hz) resulting in fundamental component-based responses at these frequencies, as well as intermodulation responses at their difference (7.5 - 4.6 = 2.9Hz) and sum (7.5 + 4.6 = 12.1Hz). When the grating components formed an incoherent plaid, the sum intermodulation responses were small (if present) compared to when they formed a coherent plaid. This may represent differences in suppression from cross-orientation masking between the plaid conditions, or it may reflect selectivity for stimulus coherence. In support of the latter, the extent of fundamental response suppression that occurred for coherent and incoherent plaids was similar. 
References

Spekreijse, H. & Oosting, H. (1970). Linearizing: A method for analysing and synthesizing nonlinear systems. Biological Cybernetics, 7(1), 22-31.

Spekreijse, H. & Reits, D. (1982). Sequential analysis of the visual evoked potential system in man; Nonlinear analysis of a sandwich system. Annals of the New York Academy of Sciences, 388(1), 72-97.

Zemon, V. & Ratliff, F. (1984). Intermodulation components of the visual evoked potential: Responses to lateral and superimposed stimuli. Biological cybernetics, 50(6), 401-408.

The variable nature of transcranial direct current stimulation (tDCS) applied to the motor cortex of healthy individuals.  

Katherine Dyke

Transcranial direct current stimulation (tDCS) is a non-invasive brain stimulation technique, which has been shown to lead to temporary alterations in neurological states.  Although the effects are typically short lived, it is though that frequent stimulation may lead to longer lasting changes which could be used to treating a range of neurological conditions.  Although initial research is promising, there remain large gaps in our knowledge and understanding. A particularly important but under researched issue is the variable nature of the effect. 

During this presentation work will be discussed in which the effects of applying tDCS to the motor cortex of healthy participants were examined using Transcranial Magnetic Stimulation (TMS). Although TMS measures have been found to most reliably show tDCS induced changes 
 ADDIN EN.CITE 

(Horvath, Forte, & Carter, 2015)
 the results demonstrated large individual variability with regard to the direction and magnitude of the effect. Further experiments were designed to explore potential causes of variability and to untangle the relationship between intra / inter subject variability. The implications of these results will be discussed with reference to the therapeutic potential of tDCS. 
References
Horvath, J. C., Forte, J. D., & Carter, O. (2015). Evidence that transcranial direct current stimulation (tDCS) generates little-to-no reliable neurophysiologic effect beyond MEP amplitude modulation in healthy human subjects: A systematic review. Neuropsychologia, 66, 213-236. 


Eye-Movements and Driving Behaviour in Real and Simulated Environments: A Validation Study

Hannah Foy

Each year over 24,000 people are killed or seriously injured on roads in Great Britain. This statistic emphasises the importance of research into driving behaviour and collision risk as well as the need for more successful driver training interventions. Many factors linked to collisions such as risk taking and fatigue cannot be safely researched on-road, thus driving simulators are frequently used as an alternative. Although simulators guarantee driver safety their ability to elicit realistic behaviours is regularly called into question. Consequently, simulator validation is an essential part of driving research. In this experiment participants drove an identical 12 mile loop of Nottingham in three environments; an instrumented on-road car, a high fidelity simulator and a medium fidelity simulator. Eye-movements and driving behaviour were recorded throughout each drive and subjective ratings of the three environments were taken. The results are discussed in relation to the use of driving simulators as driver training and testing tools along with the generalizability of simulated research to real world driving. 

Visuo-tactile integration in children with and without autism spectrum disorder

Katie Greenfield 
Evidence indicates that social functioning deficits and sensory sensitivities in autism spectrum disorder (ASD) are related to atypical sensory integration. The exact mechanisms underlying these integration difficulties are unknown; however, two leading accounts are 1) an over-reliance on proprioception and 2) an enlarged temporal sensory binding window. These theories were directly tested using a multisensory illusion apparatus (the MIRAGE) with 29 children with ASD and 58 typically developing controls. Children placed their hand into the MIRAGE and two types of congruence (proprioceptive alignment and visuo-tactile synchrony) were selectively manipulated to assess their impact upon body ownership. 

Results showed that visuo-tactile synchrony overrides incongruent proprioceptive inputs in typically developing children but not in autistic children. There was no evidence for a fundamental overreliance on proprioception in children with ASD; instead our findings point to an enlarged visuo-tactile temporal sensory binding window. 

A failure to appropriately bind sensory information from multimodal events is more likely with an enlarged temporal binding window since distinctions between synchronous and asynchronous inputs may not be made if binding is more extended and less precise. This could contribute to the sensory sensitivities and social difficulties, such as impaired empathy and imitation, seen in ASD.
Late language and communication impairments in young adult survivors of the childhood posterior fossa tumours

Olha Hodgson

Cognitive impairments in childhood Posterior Fossa Tumour (PFT) survivors are well documented. Yet, there is limited knowledge about the extent of difficulties with linguistic processing. 12 patients (16-21y.o.; 4 male), at least 12 months post-PFT resection, were recruited as part of the larger ongoing study. They were assessed using the Clinical Evaluation of Language Fundamentals, 5th edition, Frenchay Dysarthria Assessment (FDA), Raven's Standard Progressive Matrices (RPM) and Purdue Pegboard test (PPT). Group mean performance on the Core Language Scale (CLS) and separate language indices were in the lower average range, with at risk/borderline performance in reading, listening comprehension and structured writing. Patient scores ranged from very low (-2SD) to above average (+2SD) and performance was predicted by age of diagnosis, tumour histology and treatment. Medium to strong correlations were found between language processing and non-verbal IQ (CLS and RPM r=0.6), motoric speech (Expressive Language Index and FDA r=0.7), and manual dexterity (FDA and PPT preferred hand r=0.8), indicating interdependence across domains. Preliminary findings demonstrate that young people treated for PFT in childhood display long-term deficits in both receptive and expressive language skills, associated with reduced non-verbal IQ. Expressive language abilities are strongly underpinned by motoric speech and manual dexterity skills. 

Probability cueing in a virtual environment

Amy Holloway 

Studies of visual search behaviour have demonstrated implicit learning of spatial probability cues in the search array. In contrast, learning of probability cues in real world search appears to be more difficult. There are several reasons why spatial learning may not operate consistently across tasks, including the spatial reference frame within which locations are cued, and the effort required to perform the task itself. This experiment investigated whether probability cueing could be observed in a virtual environment. Participants were required to find a hidden target amongst other similar search items. The task required an egocentric reference frame to explore, akin to real world search, however physical effort to navigate through environment was not required. Participants were unaware that the target was more likely to be located on one side of space than the other. After testing, participants were probed for awareness of the manipulation. Significant cueing effects were demonstrated, leading to more efficient search behaviour when targets were located in the cued side of space. Participants did not express a conscious awareness of the probability cue, in-line with visual search studies and unlike real world equivalents. This suggests a role for physical effort in the conscious awareness of spatial learning. 

The processes underlying retrodictive mindreading: a low-level or high-level strategy? 

Kathleen Kang

People’s mental states leak out into their behavior and these telltale clues are interpretable to observers. The purpose of the current research was to investigate how well observers can interpret clues in another person’s (the target’s) behavior to guess what happened to that person. Specifically, targets viewed a series of photos of emotional expressions while being surreptitiously filmed. Observers later watched the video clips of the targets. Under one condition they were told that targets were watching photos of emotional expressions and observers had to guess which emoticon the target chose (a “mindreading” task). Under another condition, observers were told nothing about the testing context of the target and were simply asked to choose an emoticon that matched the expression on the target’s face (a task that involves matching but not mindreading). Participants tested under both conditions were systematically correct in their choice of emoticons. However, the results also showed that perceivers in the “mindreading” condition treated the question in a different manner as compared to the “match” condition, suggesting that people engage in a different strategy when mentally simulating another person’s mental state. In a further study, observers were asked to describe the strategy they used for selecting the emoticon and those in the “mindreading” condition frequency talked about attempts to guess the mental state of the target while those in the matching condition did not. The results demonstrate that people are able to read other people’s minds for the purpose of inferring what those other people can see. Hence, people are effectively able to see the world through the lens of another person’s mind as embedded in their behavior.
Is guilt beneficial for society?
Natalia Kominiarczuk 

“A guilty conscience needs no accuser” – (Anonymous). This implies that people experiencing guilt know about it themselves, but what it does not say is that such people should be motivated to change this emotion. According to the Negative State Relief Model, when one is in bad mood, one will try to alleviate it. As guilt belongs to the family of negatively valenced emotions, people are motivated to “let go” of it. One method of alleviating guilt can be prosocial behaviour. A lot of research has shown that there exists a positive relationship between guilt and prosociality, thus, displaying how guilt can be beneficial to society. However, contradictory evidence also exists, showing that guilty people help, but when they do not need to pay the cost of such help, presenting that guilt may be not so fruitful after all for society. To generate a broader picture, and systematize the evidence that is provided in literature, we conducted a meta-analysis to examine the relationship between guilt (state and trait level) and helpfulness (intention or behaviour). The findings display, that guilt can pose a beneficial factor for society, as it motivates people to behave, or at least, express intention to behave, in a helpful way. 

Role, representation and assignment of lexical stress in skilled Greek reading
Antonios Kyparissiadis 

Correct pronunciation of a word entails both phonological assembly of the constituent letter sounds and correct assignment of stress (consider, prEsent - presEnt). In Modern Greek, lexical stress is consistently marked with orthographic diacritics. While early readers show a tendency to assign stress by mainly relying on lexical knowledge, in adults this reading subprocess seems to involve an interplay among different sources of information on stress position (lexical, orthographic, statistical). The aim of my doctoral project is to investigate how stress is represented and assigned in skilled Greek reading. This talk will consider results from experiments employing lexical decision tasks that aimed to focus on the orthographic dimension of stress. Evidence will be presented that the stress assignment mechanism does not function independently but interacts with different reading strategies (e.g. lexical vs serial processing) and depends on the position of the diacritics in the word. These results suggest that stress diacritics act as orthographic units that should be incorporated into models of skilled Greek reading and universal reading theories. In conjunction to experimental findings from behavioural tasks, I will present preliminary results from computational simulations using an Interactive Activation model in Greek and finally outline future directions of my project. 

Depth Discrimination between Augmented Reality and Real-World Targets in Vehicle Head-Up Displays

Michael Long

Augmented reality (AR) adds virtual graphics, sounds or data to a real-world environment. Research examining depth judgments with AR, or combining AR and real-world stimuli have produced inconsistent findings. In a two-alternative forced-choice psychophysical depth judgment task, 40 observers judged if an AR image (a green diamond) appeared in front or behind a static ‘pedestrian’ target. Depth thresholds for the AR image were tested with the pedestrian target at 5m, 10m, 20m and 25m and at six locations relative to the pedestrian. The AR image was presented at different heights in the visual field, (above, middle and below the real-world target) and across the horizontal plane (left, middle, right of the real-world target). Participants were more likely to report that the AR image was presented in front of the target rather than behind. Inconsistent with previous findings, no overall effects of height or horizontal position were found. Depth thresholds scaled with distance, with larger thresholds at further distances. Findings also showed large individual differences and slow response times (above 2.5s average), illustrating the difficulty involved when judging AR in depth. In conclusion, AR images appear to be poorly resolved in depth and may be subject to location biases.  
Predicting non-suicidal self-injury at 12 months
Emma Nielsen
Background
The Experiential Avoidance Model (EAM) considers non-suicidal self-injury (NSSI) as a form of emotional avoidance, employed in response to an intense aversive stimulus. This conceptualisation is consistent with research that views self-injury as a means of coping with distress; NSSI representing a means of escaping or altering an otherwise intolerable emotion. 
While there is a range of cross-sectional work addressing NSSI, comparatively little research has addressed the dynamics of behaviour change. There is a dearth of understanding regarding the factors which prospectively predict NSSI, and whether these differ from those which predict NSSI status at one time point. Given the high risk of repetition in NSSI, and negative outcomes associated with escalation, insight into temporal dynamics and prospective research are paramount.
We investigated whether psychometric and behavioural assessments of (experiential) avoidance are able to: 1) distinguish NSSI status cross-sectionally, and 2) predict NSSI at 12months.
Results
At baseline, between-groups differences were observed in both psychometric and behavioural measures. Moreover, both psychometric and behavioural components predicted self-injury at 12months.
Conclusion
Behavioural paradigms may have promising utility in the prediction of NSSI, which has important implications for clinical practice. 

Temporal subsampling counteracts motion-related visual acuity loss in the near periphery 

Jonathan A Patrick

While most of us rely on foveal (central) vision for high-resolution tasks, those with macular damage or disease must view the world peripherally. As a step towards making best use of available resolution capacity in such patients, we investigated methods of optimising the presentation of peripheral stimuli in healthy observers. Resolution thresholds were measured for Landolt C targets presented in the near periphery (10 degrees eccentricity). Observers were required to judge the orientation of the target (4 alternatives), which was either static or moving along an isoeccentric path at one of 5 speeds. Consistent with previous findings (Brown, 1972), thresholds rose systematically as a function of target speed, indicating a motion-related loss in visual acuity. Subsampling the motion path by removing frames from the stimulus sequence was found to degrade acuity for static or slow moving targets in a manner consistent with changes in the time-averaged contrast. Surprisingly however, the same subsampling procedure had a beneficial effect on acuity for fast moving objects, resulting in thresholds that were invariant across a large range of target speeds. These results raise the possibility that stroboscopic presentation could be used to improve peripheral acuity under dynamic viewing conditions.  
Corticospinal Excitability is Reduced at Rest and during Movement Preparation in Adolescents with Tourette Syndrome

Sophia Pépés
Several lines of research suggest that there is impaired function at the level of the cortex in Tourette syndrome (TS). Specifically, transcranial magnetic stimulation (TMS) measures of corticospinal excitability (CSE) suggest that there is reduced CSE in adults at rest (1) and that there is a reduced CSE in adults and children during movement preparation (2,3). Here, we explore the responsiveness of the motor cortex to TMS at rest and during movement preparation.
Methods

17 adolescents with TS and 17 age and gender matched controls were recruited to take part in two TMS experiments. Single-pulse TMS was delivered to the motor hotspot of the right hand. Indices of the excitability of the motor cortex at rest and during the preparation of a volitional movement were measured.
Main Findings & Conclusions

The TS group had a significantly higher RMT than their control counterparts, they had a significantly reduced CSE at rest and during movement preparation. These differences were prominent in the younger group of TS but not in those 18+. Age, group and tic scores (in the TS group) were the most important predictors of these different aspects of CSE. Age appears to be the most prominent factor, where M1 excitability normalises in the TS group with age.

1. Orth, M., Münchau, A., & Rothwell, J. C. (2008). Corticospinal system excitability at rest is associated with tic severity in Tourette syndrome. Biological psychiatry, 64(3), 248-251.

2. Heise, K. F., Steven, B., Liuzzi, G., Thomalla, G., Jonas, M., Müller-Vahl, K., Sauseng, P. , Münchau, A. , Gerloff, C. & Hummel, F. C. (2010). Altered modulation of intracortical excitability during movement preparation in Gilles de la Tourette syndrome. Brain, 133(2), 580-590.
3. Draper, A., Jude, L., Jackson, G. M., & Jackson, S. R. (2013). Motor excitability during movement preparation in Tourette syndrome. Journal of neuropsychology
The Relationship Between Implicit Expectations About Character Behaviour and Eating Disorder Tendencies in Females in Normal Populations: Evidence From Eye Movements During Reading

Christina Ralph-Nearman 

Eating disorders have a higher mortality rate than all other psychiatric disorders combined (NICE, 2004). There are several theories surrounding which psychological factors are associated with the development and maintenance of an eating disorder. A number of these theories debate whether it is body-, food-, or perfectionism-related attentional biases which underlie the development and maintenance of eating disorder behaviour. We used eye-tracking during reading to investigate whether participants’ implicit expectations regarding how characters will behave in body-related, food-related, or perfectionism-related scenarios will be related to their tendency towards disordered eating behaviour. Ninety native English-speaking females aged 18 to 38 had their eye movements monitored while they read body-, food-, or perfectionism-related scenarios, which ended with a target sentence containing a critical emotion-based word that either ‘matched’ or ‘mismatched’ with one’s expectations concerning how the character might react, followed by completing the Eating Disorder Examination Questionnaire (EDE-Q 6.0). Participants’ scores on the EDE-Q 6.0 were predicted by the size of the mismatch effect for perfectionism-related materials, which was not the case for food-related or body-related items. Results support theories which propose that perfectionism biases may be key aspects of eating disorder etiology.

Medically unexplained symptoms and susceptibility to body illusions

Natasha Ratcliffe

Medically unexplained symptoms (MUS) are prevalent in primary health care settings amongst children and adults, although the mechanisms underlying their occurrence may be different across ages. Brown (2004) suggests that MUS arise due to overreliance on top-down cognitive representations during body perception. Previous research has shown that experience of MUS is associated with reduced susceptibility to body illusions that involve manipulations inconsistent with top-down knowledge (Miles, Poliakoff & Brown, 2011). The current study investigates whether these findings could be attributed to an increased reliance on proprioceptive signals in those reporting a higher number of physical symptoms. Participants underwent an adaptation procedure that created a discrepancy between the seen and real location of the right hand. Unaware of the manipulation, participants estimated the felt position of the index finger of both hands without vision. Data from a sample of 7-11 year olds showed that, as expected, right-hand proprioceptive estimates were displaced significantly towards the visual representation of the hand. However there was no relationship between symptom experience and magnitude of displacement. Data collection in adults is ongoing, and may give insight into differences underlying symptom experience between childhood and adulthood.

Viewing your own virtually distorted fingers: Towards a paradigm for studying embodied perception and increased resolution in fMRI.

Miguel Granja Espírito Santo

Observing a third person’s somatosensory experience leads to the observer’s own somatosensory system to become activated [Keysers, Kaas and Gazzola, 2010]. Findings suggest anterior primary somatosensory cortex (SI) are dedicated to first-person experiences such as tactile stimulation, whereas posterior areas are dedicated to vicarious or third-person experience, such as touch observation or roughness judgment [Kuehn et al., 2012 and 2013] .

To contrast anterior vs. posterior parts of the SI, we plan to study responses to visually presented hand postures, shown in 1st-person vs 3rd person perspective and all triggering vicarious perception due to lack of tactile input. For enhanced salience some of the stimuli will be virtually distorted [Avikainen et al 2003, Schürmann et al, 2011]. A customised 3D modelling procedure has been developed, allowing all postures to be generated from the photos of the subject’s own hand to minimize response variability due to hand shapes. 

In preparation for a 7T fMRI study with repetition suppression paradigm, stimuli were tested behaviourally in 25 subjects. Especially in accuracy measures, previously seen finger distortions influenced the responses to the next presentation of distorted finger postures- facilitating when prime in a congruent perspective (e.g. prime 1st person- target 1st person), but interfering when in an incongruent perspective (e.g. 1st person, 3rd person). The combination of 7T fMRI, highly salient and individually tailored stimuli, and repetition suppression promises high spatial resolution data and contrasts as required for separation of anterior vs. posterior S1 activation.  

References:

Avikainen S, Liuhanen S, Schurmann M, Hari R (2003): Enhanced extrastriate activation during observation of distorted finger postures. Journal of Cognitive Neuroscience, 15,658–663.

Keysers C, Kaas JH, Gazzola V (2010). Somatosensation in social perception. Nature Reviews Neuroscience, 11,417–428.

Kuehn E, Trampel R, Mueller K, Turner R, Schutz-Bosbach S (2012) Judging roughness by sight-A 7-tesla fMRI study on responsivity of the primary somatosensory cortex during observed touch of self and others. Human Brain Mapping. doi:10.1002/hbm.22031

Kuehn E,  Mueller K, Turner R, Schutz-Bosbach S.(2013). The functional architecture of S1 during touch observation described with 7 T fMRI. Brain Structure and Fucntion, doi: 10.1007/s00429-012-0489-z.

The Test of Attention in Listening (TAiL): Development of Auditory Attention

Hannah J Stewart 

Increasing evidence suggests that good listening skills require top-down cognitive factors, such as attention. The Test of Attention in Listening (TAiL) has been designed to quantify auditory selective attention using simple, non-verbal stimuli.  During the task, the listener is asked if a sequential tone pair has the same or different task-relevant feature (tone frequency or location). Through different combinations of task-relevant and -irrelevant features, the test provides measures of distraction and conflict resolution.  

Using the TAiL, this study investigated how auditory distractibility and conflict resolution changes with age. We manipulated the difficulty of the task by varying the frequency difference between the two tones. 

Forty-five younger children (aged 4-7), 34 older children (aged 8-11) and 21 adults (aged 17-29) were tested on the TAiL via a game interface.  

Results show that all age groups showed similar levels of distractibility, regardless of the task difficulty.  However, the younger children (aged 4-7) were significantly less conflicted than older children and adults in the ‘hard’ condition, yet made no more errors.  These results are similar to those found in vision, where younger children do not automatically ‘fuse’ different stimulus features within a task, whilst older children and adults do.  
The Effect of Delayed Visual Feedback on Body Ownership in Virtual Reality.

Hayley Thair 
Objects that appear close to the body are processed faster than those far away; an advantage that may be underpinned by ownership of the body. The sense of body ownership may be reduced in Virtual Reality (VR) environments that lack a direct 1-to-1 correspondence between performed actions and sensory feedback. 
The current study investigated loss of ownership in VR by introducing different temporal delays to the visual feedback of goal-directed hand actions. Body ownership was assessed by measuring the Near Hand Effect – a reaction time task to targets presented near to, or far from, the hand for which a reduction in the difference between near and far targets indicates a reduction in limb ownership.
A repeated measures ANOVA showed a significant Near Hand Effect across all conditions, but there was no significant change across temporal perturbations. The results suggest that temporal lag does not significantly degrade body ownership.

Multisensory based illusions, body representations and pain in chronic pain and health controls

Kristy Themelis

Background and aims. It is well established that multisensory-based illusions have the ability to induce anomalous sensations and changes in body ownership. Recent findings from this group showed that illusory stretching or shrinking of the fingers using a virtual reality device, can modulate pain and perceived hand size in people with hand osteoarthritis. 

The aim was to investigate whether altering the perceived hand size could elicit similar changes in body representation and modulate pain in people with chronic pain as well as healthy volunteers.

Methods. Participants viewed their dominant hand through a virtual reality device in a randomised order and under a number of conditions, with illusory stretching or shrinking of the hand and changes in sensory input.

Results

The different illusions led to significant changes in perceived hand size, agency and the emotional experience of the dominant hand in the illusory conditions, but not in the control conditions measured on a 7-point Likert scale. However, there were no statistically significant differences for average pressure pain threshold (PPT) or the subjective ratings of pain between the conditions and compared to baseline. 

Conclusion. We found that multisensory illusions can alter body representation in healthy subjects, but this did not influence subjective pain ratings or PPT in healthy subjects.
An ERP investigation of Chinese phonological activation during English and Chinese word reading in Chinese-English bilinguals

Yun Wen

Brain potentials have revealed that Chinese-English bilinguals automatically activate the sound of the corresponding Chinese translations when they read English words (Wu & Thierry, 2010). The phonological components of Chinese words consist of syllable segments (consonants and vowels) and lexical tone. It is, however, unclear whether the segmental and/or tonal information of the Chinese words becomes available when reading words. To investigate the time course of Chinese phonological activation during English and Chinese word reading, two ERP experiments were conducted with Chinese-English bilinguals reading English (Experiment 1) or Chinese (Experiment 2) word pairs. Experiments involved a semantic relatedness judgment task with word pairs in which the repetition of segmental (S) and tonal (T) information of the concealed Chinese translations (Experiment 1) or of the Chinese words (Experiment 2) was systematically manipulated in semantically unrelated word pairs. The data revealed that concealed +S+T repetition modulated ERPs between 400 and 600 ms (Experiment 1) and overt +S+T repetition (Experiment 2) modulated the ERPs between 300 to 350 ms in the right hemisphere. No repetition effects were found in the other conditions. These findings suggest that Chinese segmental and tonal information is activated during English and Chinese word reading.

Frequency Selectivity of Cortical Adaptation 

Oscar Woolnough

Adaptation, the suppression of neural responses to repeated stimuli, is a ubiquitous phenomenon throughout human and animal neural systems and is an important aspect of sensory neural coding. In the auditory system adaptation is frequency specific, with larger frequency separation between adapter and probe tones reducing the degree of adaptation.

Our first experiments investigated the frequency tuning of this adaptation, at the level of the auditory cortex, and the effects of the temporal patterning of the adapting stimuli. The results suggest that adaptation progresses on two different timescales: rapid non-specific adaptation, with frequency tuning remaining unchanged over repeated tone presentations, and a second slower component which sharpens the frequency specificity.

Our latest experiments have investigated the interaction of attention with the effects observed in the first experiments. Our initial results indicate that attentional modulation leads to a reduction in frequency specificity when the adapting stimuli are being actively ignored and that this effect is mostly independent of the adapter temporal parameters.

Non-informative cues bias reports of visual motion

Elisa Zamboni

Visual perception is influenced by contextual cues, even when they are irrelevant to the task to be performed. Using random-dot-kinematograms Jazayeri and Movshon (Nature, 2007) showed that estimates of perceived motion direction following a fine direction discrimination task were biased away from the discrimination reference. A decoding model preferentially weighting responses from neurons tuned slightly off the direction of motion to be discriminated can explain this effect. However, it is unclear whether the biases were perceptual or arose from the presence of the reference line during the estimation procedure. We addressed this issue in two experiments. In experiment one, subjects performed a fine-discrimination task in the presence of a reference line, and subsequently estimated motion direction in the absence of the reference: estimates of perceived direction were unbiased. In experiment two, subjects only performed the direction estimation task (with no overt discrimination beforehand). A reference line was always present, but its position was systematically varied. Under these conditions, estimates of motion direction were biased away from the reference line, even though participants were explicitly told that it was irrelevant. This shows that the reported motion direction is biased by non-informative cues that cannot be ignored.
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Is the visibility of the donation act important to reluctant altruists?

Alex Bradley

This study aims to explore whether reluctant altruists (RA) donating behaviour is affected by the visibility of the donation act. The study uses a Charity Dictator Game where participants had the opportunity to donate as much or as little of their four pounds to: the British Heart Foundation, Cancer Research UK and/or keep for themselves. The visibility of the act of donation is manipulated by being either in a public or private context and the perception of past participants behaviour is manipulated through the display of two charity money boxes that are either 50%:50%, 20%:80% or 80%:20% full of coins. A multinomial logistic regression was conducted on four donating strategies: selfish, 20%, 80% and equal givers with the independent variables of visibility, reluctant altruism scores and the interaction term. The results indicate that the visibility of the act alone has no effect on membership to either four donation strategies however reluctant altruism predicts membership to the 20% strategy relative to equal givers. The interaction between the visibility and reluctant altruism scores also predicts membership to the 20% strategy. Thus image appears to affect the relationship between reluctant altruism and donating behaviour.

How is the gist of an image perceived under short time scales?
Thomas Colvin

GIST (Oliva and Torralba 2001) is a computational model designed for categorisation of real world scenes. The model computes the low level properties of the image which are then condensed into a multidimensional score. This multidimensional score can then be used to categorise the images. The score has been shown to predict membership for visually similar categories (e.g., streets, highways, coasts). GIST is designed to mimic processing which could be present at early levels of visual system. GIST is a model of visual processing which produces a fast, rough, characterisation of a visual scene without the need of higher level visual processing to occur. 

Potter, Wyble, Hagmann and Emily (2014) demonstrated the meaning of images can be perceived in presentations as short as 13ms. This is an astonishing feat and it would be hard to believe that the same visual computations are occurring as when there is ample time to observer a scene. GIST is able to categorise images based on low level visual properties which would be present to the visual system at these short durations. The purpose of the study is to determine if GIST is able to predict behavioural categorisation of images under short and noisy conditions.
Effects of hearing and cognition in a variety of speech-perception-in-noise tests

Adam Dryden 

Speech perception is effortful, particularly in adverse conditions such as background speech noise. However, after more than 60 years of research on speech perception, the mechanisms by which we perceive speech-in-noise (SiN) are still not fully understood. Previous studies have found hearing loss (HL) to be a main contributor in SiN perception deficits. Yet it has also become clear that HL cannot be the sole contributor given the continued difficulties in SiN listening reported by hearing aid users, and the persistence of SiN difficulties in the absence of clinical HL. These findings indicate that factors other than hearing sensitivity must contribute to SiN perception, one such factor is cognition 
 ADDIN EN.CITE 

(Akeroyd, 2008; Humes, Kidd, & Lentz, 2013)
. Although a number of studies have investigated the contribution of cognition to SiN perception, these studies have often lacked systematicity and theoretical rigor in their selection of speech stimuli and cognitive testing. With this in mind I seek to investigate the contributions of hearing and cognition to SiN perception systematically in a range of speech situations. The performance of young normal hearing listeners will be examined using various speech stimuli and will be related to cognitive abilities informed by cognitive theory. 

Properties of overt visual attention during learning
Carla Eatherington

Theories of associative learning predict that a cue’s previous predictive history influences the amount of attention it attracts and consequently to what extent a cue is learned about (e.g. Mackintosh, 1975; Pearce & Hall, 1980; Esber & Haselgrove, 2011). This attentional bias is demonstrated in the learned predictiveness effect (see Le Pelley & McLaren, 2003; Le Pelley, Beesley & Griffiths, 2011). The present experiment aims to establish a learned predictiveness effect in our lab using eye tracking methodology to record several measures of overt attention. Participants were asked to predict what outcome followed compound cues comprised of one reliably predictive and one irrelevant cue. In line with models proposed by Mackintosh (1975) and Esber-Haselgrove (2011) we found that predictive cues attracted increased attention compared with irrelevant cues. We also aimed to investigate the comparative speed with which attention and learning progressed over training. We found that learning precedes attention and suggest what function this could fulfill. Finally we aimed to establish whether associative strength or prediction error drive variations in overt visual attention. No evidence that visual attention is driven by prediction error was found; instead it appears to be directed by associative strength which has important implications for models of associative learning.

Probability matching; the effects of explicitly stated versus learned reward probabilities.

Zack Ellerby

Probability matching is a non-normative choice tendency that has been empirically well documented in both humans and animals. It is characterised by consistent and suboptimal diversification of choices. A number of possible explanations have been proposed to account for this apparently irrational behaviour. In the present study, 60 participants took part in one of two versions of an iterated two-alternative forced choice task. These were designed to investigate and quantify the effect of explicit presentation of reward probabilities, as opposed to their learning through experience, on the predominance of matching versus maximising behaviour. In combination with this, a post-experimental questionnaire allowed for investigation into the relative contributions of various factors putatively contributing to matching behaviour. Much greater deviation from matching was found with explicitly presented, rather than learned, stimulus reward probabilities, even after accounting for necessary learning and variance in participants’ actual beliefs of reward probabilities. Further significant effects included participants’ self-reported use of intuitive versus strategic approaches to the task, and of beliefs regarding whether or not there was a pattern in the sequence. These findings suggest a contribution of multiple factors in probability matching behaviour, including both a misguided attempt at pattern matching, and heuristic based ‘underthinking’.
The role of distractors in a cognitive task

Giuliano Gaeta

The presence of distractors can reduce the ability to perform goal directed actions [1]. Previous studies have established that the presence of task-irrelevant elements can disrupt the performance of different kinds of cognitive tasks [2], regardless of the complexity [3]. However, the neural systems involved in the processing of these distractors and their effect on the processing of goal-directed tasks aren’t well understood. In this EEG pilot study, we investigated the differences in the perception of a set of scrambled pictures, compared to a white square, used as distractors, while three right-handed participants performed a numerical magnitude comparison task and used t-tests to highlight the differences in the two conditions. Our analysis in the time domain showed statistically significant differences in the perception of the two objects, maintained also during the second part of the cognitive task. This difference wasn’t highlighted before the stimulus onset, nor in the Reaction Times calculated for the response to the cognitive task. This underlines a substantial difference in the processing of different stimuli that however doesn’t influence the correct completion of the task (global error rate: 1.85%). Further research will focus on the disruptive effect on the cognitive task of stronger distractors, like emotional pictures.
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Using auditory brainstem responses to test the gain theory and its implications in tinnitus. 
Alexander Hardy 
Tinnitus is a debilitating condition in which the sufferers experiences phantom sensations of sound. Currently there is no known cure and the mechanisms behind tinnitus are not yet fully understood. My research will be looking at the gain mechanism which has been proposed to be a possible cause of tinnitus.
Auditory brainstem responses (ABR) are early (first 10 milliseconds) auditory evoked potentials that are extracted using electrodes placed on the head. Schaette & McAlpine (2011) and Gu et al (2012) have both published papers that hypothesise that the ABR of tinnitus subjects differs from normal hearing subjects. They found that tinnitus subjects have a reduced wave I but restored wave V. They hypothesise that the reduced wave I is due to a type of hearing damage reducing firing rate in the auditory nerve but the auditory pathway is applying ‘gain’ to restore this firing rate and therefore wave V is restored to full amplitude. They also believe that this gain mechanism may have the side effect of increasing spontaneous firing rate and therefore causing tinnitus. 

I will also use ABRs to compare wave I to wave V, but I will address any confounds that Schaette (2011) and Gu (2012) had. 
Perception of visual motion and form by relatively good and poor adult readers

Richard Johnston
Poor readers are purported to have a selective dorsal stream impairment that manifests as a deficit in processing global (overall) motion relative to global form. Such an impairment might reflect: 1) a pure difficulty in processing motion; 2) a difficulty in processing temporal information, which is required for global motion tasks; and 3) a difficulty in combining information both across space and over time. To disentangle these explanations we tested a large (N=150), undifferentiated, sample of adult readers on four psychophysical motion and form tasks, designed to reveal the underlying nature of the perceptual deficit. A composite reading score was devised to identify groups of relatively good and poor readers, comprising the upper and lower thirds of our sample. Results showed that poor readers’ thresholds were significantly worse than those of good readers on a random-dot global motion task, but not a static global form task nor a simple spatially one-dimensional motion task. However, poor readers were significantly worse than good readers on a temporally-defined global form task requiring integration of local information across two spatial dimensions and over time. Thus combining information across multiple dimensions may underlie poor readers’ difficulties rather than a pure motion or temporal processing impairment.

The processes underlying retrodictive mindreading: a low-level or high-level strategy? 

Kathleen Kang

People’s mental states leak out into their behavior and these telltale clues are interpretable to observers. The purpose of the current research was to investigate how well observers can interpret clues in another person’s (the target’s) behavior to guess what happened to that person. Specifically, targets viewed a series of photos of emotional expressions while being surreptitiously filmed. Observers later watched the video clips of the targets. Under one condition they were told that targets were watching photos of emotional expressions and observers had to guess which emoticon the target chose (a “mindreading” task). Under another condition, observers were told nothing about the testing context of the target and were simply asked to choose an emoticon that matched the expression on the target’s face (a task that involves matching but not mindreading). Participants tested under both conditions were systematically correct in their choice of emoticons. However, the results also showed that perceivers in the “mindreading” condition treated the question in a different manner as compared to the “match” condition, suggesting that people engage in a different strategy when mentally simulating another person’s mental state. In a further study, observers were asked to describe the strategy they used for selecting the emoticon and those in the “mindreading” condition frequency talked about attempts to guess the mental state of the target while those in the matching condition did not. The results demonstrate that people are able to read other people’s minds for the purpose of inferring what those other people can see. Hence, people are effectively able to see the world through the lens of another person’s mind as embedded in their behavior.

Investigating the mechanism of auditory change detection using magnetoencephalography (MEG).

Kanad Mandke
Recent brain imaging studies have shown sensory and cognitive processing in the brain involves distributed functional networks of spatially separate brain regions, which tend to synchronise during tasks (review: Uhlhaas et al. Nat Rev Neurosci 2010). For the auditory oddball task, neural sources of its electrophysiological correlate (P300 response) have been localised using fMRI and M/EEG (for fMRI see Kiehl et al. PsychoPhysio 2001, for MEG see Ishii et al. Clin Neuro 2009, for EEG see Choi et al. Front Hum Neuro 2013). From these studies among many, it is clear that the P300 response is generated by means of interaction occurring in temporal and fronto-parietal regions. However, these network like interactions occurring over hundreds of milliseconds have not been explored. 10 subjects with normal hearing sensitivity took part in this auditory MEG study. For source localisation purposes, the MEG data was combined with individual anatomical scans obtained using 3T MRI scanner. We localised both auditory and non-auditory cortical sources, possibly involved in change detection, using dynamic statistical parametric mapping (dSPM). Based on which, regions of interests were selected for time-frequency analysis. Network analysis will be carried out in the future.

Effects of single-pulse TMS on ventral stream processing in reaching/grasping for tools. 

Tomas McDowell

According to the two visual streams model of perception and action (Milner & Goodale, 2008), interaction with tools requires the integration of ventral and dorsal stream processing. In this investigation, the role of the supra-marginal gyrus (SMG) in the integration of information regarding knowledge and location of the tool was explored. In view of the evidence for left hemisphere dominance for tool-use knowledge, it was hypothesised that reaching would be disrupted during TMS trials to a greater extent when targeting the left SMG than the right. 9 right handed participants took part in a reach to grasp-grasp to use task, in which, while reaching, the tool rotated 90° forcing a correction of grasp for the tool to be used effectively. During reaching, a single TMS pulse (at 110% resting motor threshold) was delivered to either the left or right SMG, on half of the trial conditions. Hand corrected errors and reaching times were recorded using motion tracking; although differences in hand corrected errors were not as expected, a potential effect of TMS on reaching times was observed, the results are pending full analysis. 

Somatosensory sensitivity discrimination in Tourette syndrome

Hilmar Sigurdsson

Introduction

Sensory hypersensitivity to external stimuli across all sensory modalities is commonly described among patients with Gilles de la Tourette Syndrome (TS),1,2,3 yet their tactile thresholds do not differ compared with healthy controls.1 Further investigation into sensory thresholds among TS patients is needed.
Methods

Thirty-four children and adolescents (18 TS; 16 controls [CS]) participated in a 2AFC paradigm by the method of limits. Tactile stimulation was applied to both the palm of the hand and cheek using Jamar monofilaments. Sensory thresholds (maximum likelihood estimation [75% threshold]) were determined for each participant, in addition to d’ (signal detectability), Beta (response style) and C (criterion location). Comparison between groups was accomplished using a one-tailed independent-samples t-test. 

Results

TS patients had marginally higher tactile sensitivity threshold on the hand (p=0.1) and displayed significantly higher Beta (p<0.05). On the cheek, TS patients showed higher Beta (p<0.05) and made significantly fewer false alarms (p<0.05). d’ did not differ between groups in either condition.

Discussion

Contrary to previous studies reporting TS patients to be subjectively consider themselves hypersensitive to tactile stimuli1,3 our results show that TS patients display a non-significant trend to be less sensitive on the hand compared to controls.
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