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Abstracts
MEETING TIMETABLE

Opening Remarks (Roger Watt) 10am-10:05am
Morning

Session 1

Face Perception

10:10 – 10:25  Peter Hancock, Department of Psychology, University of Stirling.  Abstract 5.
10:30 – 10:45  Robbie Cooper, Department of Psychology, University of Stirling.  Abstract 2.
10:50 – 11:05  Stephen Langton, Department of Psychology, University of Stirling.  Abstract 7.
Tea/coffee served

11:10 – 11:30
Session 2

Music Perception and Temporal Processing

11:35 – 11:50  Graham Hair, Centre for Music Technology, University of Glasgow.  Abstract 4.
11:55 – 12:10  Donna Rutherford, Royal Academy of Music and Drama, Glasgow.  Abstract 12.
12:15 – 12:30  Sandra Quinn, Department of Psychology, University of Stirling.  Abstract 10.
12:35 – 12:50  Irina Erchova, Department of Informatics, University of Edinburgh.  Abstract 3.
Lunch

12:50 – 14:05
Afternoon
Session 3
Tactile Perception, Motion Perception and Neural Pathways
14:10 – 14:25  David Simmons, Department of Psychology, University of Glasgow.  Abstract 13.
14:30 – 14:45  David McGonigle, Department of Radiology, University of Edinburgh.  Abstract 8.
14:50 – 15:05  Frank Pollick, Department of Psychology, University of Glasgow.  Abstract 9.
15:10 – 15:25  Andrew D. Wilson, School of Psychology, University of Aberdeen.  Abstract 15.
Tea/coffee served

15:30 – 15:45
Session 4

Visual Perception

15:50 – 16:05  Marina Bloj, Colour and Lighting Lab, University of Bradford.  Abstract 1.
16:10 – 16:15  Helen E. Ross, Department of Psychology, University of Stirling.  Abstract 11.
16:20 – 16:45  Julie Harris, School of Psychology, University of St Andrews.  Abstract 6.
16:50 – 17:05  Roger Watt, Department of Psychology, University of Stirling.  Abstract 14.
Closing Remarks (Roger)

17:10 – 17:20 Closing Remarks followed by Dinner (TBO Bridge of Allan)  

Please note that each talk should last 15 minutes and you will be given 5 mins at the end for questions.
1. Marina Bloj, Optometry Colour and Lighting Lab, University of Bradford visiting the Department of Psychology, University of St Andrews
Colour Constancy with real lights and objects: effect of memory and adaptation for coplanar surfaces

In collaboration with

* Monika Hedrich, 

* Luis Garcia-Suarez

* Alexa Ruppertsberg

All Bradford Optometry Colour and Lighting Lab, University of Bradford

Simple scenes consisting of flat matt coplanar surfaces under diffuse illumination are rare in nature and the visual system may therefore treat them differently from more naturalistic scenes. As a result, performance measured for simple stimuli could be much more difficult to interpret than performance for stimuli which provide a rich set of cues. There is a real concern that performance elicited by the greatly simplified simulated scenes of some studies may not be representative of the true range of human perceptual abilities.

Before studying performance for complex 3D stimuli we wished to establish the limits of colour memory and constancy for such simplified scenes. We use a delayed match-to-sample task to measure surface colour identification. We display under controlled illumination and geometry a randomised array of 16 different coplanar colour swatches from the NCS colour collection (the “palette”) under uniform direct illumination. Two experimental conditions are tested:

1) Memory match. We show observers a palette under illuminant 1 for 10 sec and ask them to memorise the indicated target colour swatch. After either 10 sec or 2 min interval they are asked to identify the target colour in a new palette under the same illuminant. 

2) Colour constancy. Same as previous but the first palette is shown under illuminant 1 while the second palette is shown under illuminant 2. 

Within each condition, 6 target colours and 3 repeats per target, where randomly interleaved for the 5 colour normal observers from which we have collected data. From the weighted mean of observers’ matches to each target we calculated the colour difference between average match and target colour. From our results for condition 1) we can conclude that there is no deterioration of memory colour over 2 minutes; from condition 2) we can conclude that the additional adaptation time (2 minutes) does not improve colour constancy.
2. Robbie Cooper, Department of Psychology, University of Stirling

Looking back at the stare-in-the-crowd effect: staring eyes do not draw visual attention.
In collaboration with

* Anna S. Law, Department of Psychology, University of Stirling

* Stephen R. H. Langton, Department of Psychology, University of Stirling

The stare-in-the crowd effect refers to the finding that visual search for a direct gaze target amongst averted gaze distracters is more efficient than the search for an averted gaze target amongst direct gaze distracters. This finding has led to the suggestion that a direct gaze is prioritised in the processing of the search array so that attention is more likely to be directed to its location than to the location of distracting items. In three experiments we show that this advantage in detecting direct gaze targets is actually the result of the relative ease of searching through averted gaze distracters in order to locate a direct gaze target compared to the search through direct gaze distracters in order to locate an averted gaze target. This finding suggests that a direct gaze has no special status in summoning attention to its location but is in line with other research suggesting that, once selected, a direct gaze will hold attention for longer than an averted gaze.

3. Irina Erchova, Department of Informatics, University of Edinburgh.
Spatio-temporal multi-whisker interactions in the rat barrel cortex 

In collaboration with

* Vincent Jacob 
* Daniel E. Shulz

A fundamental question in studies of sensory perception is how the time-changing sensory input is converted by the nervous system into a stable representation. As rats navigate and search through their environment, they actively move their vibrissae in co-ordinated sinusoidal waves. The primary cortical representation of rats vibrissae, the barrel cortex, has a considerable range of lateral connections providing a potential substrate for complex temporal interactions such as the context-dependent modulation of receptive fields. We studied intracellular the neuronal responses to multi-whisker temporally-complex sequences in vivo and the tolerance of neuronal responses to spatio-temporal deformations (acceleration, deceleration and omitting stimuli) of the initial sequence. We found that the majority of responses to a spatio-temporal combination of stimuli could be described as a suppressive "MAX" non-linearity, when the neuron's  output is determined by the largest sensory stimulus. We computed the MAX index at the peak of the subthreshold combined response as well as at its half height where the synaptic potential is much less  influenced by the spike-generating mechanism and corroborated in both cases that the MAX model correctly predicts the membrane potential responses to different combinations of whisker stimulation. The integration of stimuli was sensitive to their magnitude and their position in relation to neurons receptive field. We observed less suppression for weak or peripheral stimuli and modulation of magnitude and latency of neuron?s responses by contextual stimuli. 

We suggest that spatio-temporal integration in barrel cortex might depend on the context-dependent recruitment of the network of inhibitory neurons.
4. Graham Hair, Centre for Music Technology, University of Glasgow

Thinking Microtonally: Rehearsal Strategies in 19-ET, using the Rosegarden Codicil

In collaboration with 

* Dr Ingrid Pearson, clarinettist (Royal College of Music)

* Amanda Morrison, soprano (BBC Singers, Steve Reich and Musicians, et al)

* Dr Nick Bailey, Engineer (Centre for Music Technology, University of Glasgow)

* Doug McGilvray, PhD candidate in Engineering (Centre for Music Technology, University of Glasgow)

* Professor Richard Parncutt, Systematic Musicologist (University of Graz)

The term ‘microtonal’ describes music based on scales other than those with the ‘normal’ 12 notes per octave, which we are accustomed to encounter in everyday life: on domestic pianos, for instance. This paper is one of the fruits of a project to demonstrate that musicians (especially singers) with a regular Conservatory musical training can learn to think and perceive in microtonal terms. For present practical purposes, consideration is restricted to a particular microtonal scale: the one with 19 tones per octave.

Since so little is known about microtonal perception, and the problem is multi-dimensional and complicated, we’ve opted for a ‘pilot’ project, from which will emerge ideas for a later formal music perception study, investigating individual parameters in a closely-controlled laboratory environment…….

Graham Hair composes some very short (60”) 19-ET songs for voice, clarinet and keyboard accompaniment, drawing on some music-cognitive ‘rules of thumb’ suggested by Richard Parncutt. Clarinettist Ingrid Pearson and soprano Amanda Morrison rehearse this music with the composer (keyboard accompanist). Practice and rehearsals use 3 pieces of special technology developed by engineers Nick Bailey and Dougie McGilvray:

(1) Pitch-tracking software (‘the Rosegarden Codicil’), which ‘listens’ to the performers and provides feedback on how they’re doing.

 (2) A special ‘scordatura’ (re-tuned) keyboard, which makes it possible to play 19-ET music on a regular (‘12-ET’) keyboard

(3) A special ‘tablature’ score, which re-types a 19-ET score telling the keyboardist ‘where to put his fingers’ (tablature) on a 12-ET keyboard to get the 19-ET sounds he wants (instead of telling him ‘what sounds are to emerge’).

Objective technological feedback from practice and rehearsals develops the performers’ capacities and provides ideas for modifications to the score. Another round of rehearsals and further score modifications then follows. This loop is then repeated several times.

The presentation will demonstrate all of these.

5. Peter Hancock, Department of Psychology, University of Stirling

Do the eyes have it?

Sadr et al (2003) showed that eyebrows are surprisingly important in familiar face recognition, perhaps as much so as eyes.  White(2004) suggested that eyebrows contribute to the configuration of the face.  If so, then a) eyebrows should become relatively less important than eyes when the face is inverted and b) they might become relatively more important if it is blurred, thus obscuring the features.  These were tested, using faces where the eyes or eyebrows were carefully replaced by matching skin tones using photoshop.  The first experiment confirmed hypothesis (a): recognition of inverted faces is significantly worse if eyes are removed than eyebrows.  The second experiment showed little difference overall when faces are blurred.  However, there was an interaction, with eyes relatively more important for easy to recognise faces and no difference for the harder ones.  This may have something to do with the distinctiveness of particular features: further work is needed to tease out the effects.
6. Julie Harris, School of Psychology, University of St. Andrews

Binocular depth perception from monocular stimuli?

In collaboration with 

* Laurie Wilcox (York, Ontario, Canada)
* Suzanne McKee (Smith-Kettlwell Eye Research Institute, USA)


In his study of depth from monocular elements, Kaye (l978) reported that monocular stimuli, briefly presented to one eye in a stereoscopic display, generated reliable depth percepts.  I will discuss some recent work, demonstrating that the phenomenon disappears if the non-stimulated eye is covered.  We consider three possible explanations for these monocular depth percepts: monocular local-signs (a la Hering), occlusion inference, and coarse stereoscopic matching.  Our experiments rule out an explanation based on inferred occlusion or monocular local sign. The use of a coarse stereoscopic mechanism that matches to the fovea in the un-stimulated eye accounts well for our data.  Thus we propose that an early, coarse stereoscopic mechanism is the neural substrate for depth from such monocularly-presented stimuli.
7. Stephen R. H. Langton, Department of Psychology, University of Stirling

Attention capture by faces

In collaboration with

* Anna S. Law, Department of Psychology, University of Stirling

We report three experiments that investigate whether faces are capable of capturing attention when in competition with other non-face objects. In Experiment 1 participants took longer to decide that an array of objects contained a butterfly target when a face appeared as one of the distracting items than when the face did not appear in the array. This irrelevant face effect was eliminated when the items in the arrays were inverted in Experiment 2 ruling out an explanation based on some low-level image-based properties of the faces.  In Experiment 3 the roles of faces and butterflies were reversed, but irrelevant butterflies did not interfere with search for faces. This suggests that the irrelevant face effect is unlikely to have been caused by the relative novelty of the faces. We conclude that these experiments offer evidence of a stimulus-driven capture of attention by faces. 

8. David McGonigle, Department of Radiology, Biomagnetic Imaging Laboratory and CFIS, western General Hospital, Edinburgh University, Edinburgh, Scotland.

Somatosensory Cortical Plasticity following tactile interval discrimination training.  
In collaboration with

* C.Homan1; 

* A.Findlay1; 

* S.Honma1; 

* D.T.Blake2; 

* S.S.Nagarajan1

1. Dept. Radiol, Biomagnetic Imaging Lab, UCSF, San Francisco, CA, USA 

2. Dept. of Otolaryngology, UCSF, San Francisco, CA, USA 

Synchronous tactile stimuli delivered to spatially segregated skin regions can drive the formation of new representations within the primary somatosensory cortex of non-human primates (e.g. Wang et al., 1995). The goals of the current study were to characterize similar effects in humans using magnetic source imaging (MSI). Normal adult subjects were tested before and after training in a tactile discrimination task, where they had to discriminate if pairs of taps to adjacent digits (D2 and D3) of their left hand were presented simultaneously or non-simultaneously.

Discrimination thresholds for 80% performance were measured using two-interval forced choice procedures with a one-down-one-up adaptive step-size tracking algorithm. Training involved 10 days (900 trials/day) of practice at this task. Subjects underwent two MSI sessions (pre- and post-training) during which somatosensory cortical responses to passive tapping of their skin and performance of the tactile interval discrimination task were measured. Measurements were obtained from the contralateral hemisphere using a 37-channel biomagnetometer array (4D Neuroimaging Inc, San Diego). Comparisons between pre- and post-training MEG sessions show enhancement of early latency MEG responses to simultaneous digit tapping,thought to originate within SI cortex. Our results suggest that tactile training can influence the organization of the human somatosensory cortex by enhancing representation of coincident inputs to attended skin locations, and that these changes can be assayed using MSI.
9. Frank Pollick, Department of Psychology, University of Glasgow
Form and motion coherence in the perception of possible point-light ballet movements 

In collaboration with

* Tzoneva-Hadjigeorgieva1,

* G. M. Price1, 

* S. Jang2 

1. Department of Psychology, University of Glasgow

2. Department of Dance, King Sejong University, Seoul, Republic of Korea. 

We examined how much degradation of a point-light action is necessary before ratings of the movement quality indicate that it is impossible. A preliminary experiment, using temporal offsets to a single joint of a simple movement, showed that ratings of impossibility were affected by temporal offsets as short as 170 msec. It was also found that judgments were sensitive to both kinematic measures of the coherence of form (nonrigidity in the image of links between adjacent joints) and motion (correlation of image velocities of adjacent joints). In the next experiment we used 2-second segments of point-light ballet movement and examined the effect of introducing temporal offsets into the position of every joint. Temporal offset levels ranged from 0 to 976 msec RMS. Results showed that judged impossibility of movement increased to maximum levels (definitely impossible) at high levels of temporal offset. Kinematic measures of form and motion coherence were consistent with these behavioral results. In a final experiment we used a novel technique of introducing temporal offsets (0 to 976 msec RMS) into the joint-angles of a hierarchical representation of the ballet actions. As temporal offsets increased, this technique preserved the spatial integrity of the human form while degrading the coordination of the movement. Movement coordination, as revealed by the correlation of joint-angle velocities, was substantially affected by increasing temporal offsets. However, in the image, both motion and form coherence was only slightly affected. These displays were shown to novices and expert ballerinas and both groups revealed nearly identical results. While ballerinas appeared slightly more sensitive to small deviations from natural movements, both groups showed substantially reduced ratings of movement impossibility for the maximum levels of temporal offset when compared to the previous experiment. These results suggest that while experts might show an advantage in the parameter space immediately surrounding a natural movement, for larger deviations their results and those of novices, appear to be dominated by the form and motion coherence revealed in the images. These results are relevant to discussion of direct and visual matching hypotheses of human action recognition.

10. Sandra Quinn. Department of Psychology, University of Stirling

The interactive effects of pitch and timing on the perception of emotion in music

In collaboration with

* Roger Watt, Department of Psychology, University of Stirling

The most salient features that are involved in the perception of happy and sad emotions in music are the tempo (the speed) and the pitch structure (major and minor mode).  It has been shown that fast music is generally perceived to be happy and slow music is perceived to be sad.  Research has also shown that music in the major mode is perceived to be happy and music in the minor mode is perceived to be sad.  However, little is known about the interaction between timing and pitch for the perception of happiness and sadness in music.  Three studies were conducted to assess this relationship.  The first study involved presenting a number of extracts of Scottish music at a range of tempi and required participants to make a 2AFC of happy or sad for each extract.  The results from study 1 suggest that there are particular tempi that music is perceived to be happy or sad that vary from piece to piece.  It also showed that the pitch structure plays an important role where large pitch changes have the same effect as an increase in tempo. Two further studies evaluated this by pre-selecting extracts with large and small pitch changes and by manipulating the size of pitch changes in the extracts used in study 1.  Study 2 and 3 did not support the findings from study 1 and suggested that pitch change was not responsible.  Alternatively, we show that it is the level of variability in pitch change in a piece of music that determines what tempo the music should be played at in order to sound happy or sad.

11. Helen E. Ross Department of Psychology, University of Stirling

Biases in visually perceived eye level and in estimated slope

In collaboration with

* Robert O’Shea, University of Otago.

We measured the subjective horizontal in 21 real-world scenes by asking observers to mark visually perceived eye level (VPEL) on copies of photographs of the scene. We found that VPEL assimilates by about 40% to slopes between 7 deg downhill and 7 deg uphill. For steeper uphill slopes up to 23 deg, VPEL asymptotes at about 4.5 deg. For steeper downhill slopes, the assimilation of VPEL diminishes, presumably because the slope goes out of sight. There was a general positive bias, even on flat ground, of about 0.5 deg, which needs some explanation. The bias is too large to be explained by the perspective effect of ground rising to the horizon.

It can also be asked whether VPEL is assimilated to the perceived slope rather than the geographical slope. Assimilation of VPEL implies that perceived slope should be less than the geographical slope, and the positive bias implies that uphill slopes should appear steeper than downhill slopes. We asked observers to estimate the angle in degrees of the slopes used above. Uphill and downhill slopes were both overestimated to the same extent, which does not help to explain the VPEL results. Overestimation was greatest in the mid range of slopes. Women overestimated more than men for slopes of 2-7 deg, but not at 23 deg. The sex difference may be caused by the difficulty of translating a frontal slope into a sideways view of an angle, because women have greater difficulty in mental rotation and are more susceptible to bias. Bias may be curtailed by ground effects for small angles and ceiling effects for large angles. Women may also perceive slopes as more arduous than men do, but that should remain true for steep slopes.  

12. Donna Rutherford, Royal Academy of Music and Drama, Glasgow

Title to be arranged

In collaboration with

* Faces lab, Department of Psychology, University of Stirling

Firstly I’d like to take this Curly Wurly as an example 

Now am sure when you were wee you thought a Curly Wurly was huge, a real treat, much more than a finger of fudge – cos it was only just enough.  But a whole Curly Wurly all to yourself – massive.  That’s if you actually did have a whole Curly Wurly all to yourself!  Perhaps you only saw a photograph of yourself with a Curly Wurly, and thought you had one all to yourself. 

Or you’re thinking of the stories that your mum reels out every year about the Christmas when you broke into all the selection boxes.  

But now when you take one and place it in your hand it’s a disappointment – isn’t it?

The thing you remember is not the same…

The very search for the past in each of us changes the past as we go along so that the lost object is not the same as it was before.

 

My second example is this bottle.  Now if I place this here and I’m standing here looking at it from this side and you are sitting there looking at it from your side – the thoughts and references going through your head are different to the thoughts and references going through mine.  

You’re thinking of the nice Cabernet Sauvignon you had last night.  I’m thinking of the first bottle of red Lambrusco I drank through a straw up the back of the Cathedral in Millport.  You see it as a pleasant way to end a hectic day, perhaps the person sitting next to you sees a Buckfast label on it, and its only the beginning of an evening before one’s even left the house!

 

So we bring our own memories and experiences to what the object means to us. 

 

The piece is partly about memory – real and imagined.  

Memory like attention is vulnerable to skews.  The relationship between attention and memory is intimate.  What you remember now is what you noticed before.  Memory is in double jeopardy, for apart from an initial skew in what is noticed, there can be later biases in what is recalled.

Today, tomorrow and yesterday do not exist; everything that was, still is.

13. David R. Simmons, Department of Psychology, University of Glasgow

Chronic neural noise: A possible neural basis for autism spectrum disorders?

Autism spectrum disorders (ASDs) are common developmental disorders which are diagnosed using a behavioural checklist, the focus of which is primarily social. The neural basis (or bases) of these disorders is currently unknown.

Alongside the well known “triad” of impairments in ASDs (i.e. social communication, social interaction, “imagination”), it has also been known for some time that there are peculiarities of sensory functioning. These include a variable pattern of hypo- and hyper-sensitivities, such as extreme sensitivity to auditory noise and touch, coupled with an apparent insensitivity to temperature variations. Dominant theories of the basis of ASDs do not adequately account for these sensory phenomena. I should like to propose that the cause of these sensory symptoms is the existence of chronic levels of neural noise in sensory pathways. This noise, which could vary in time depending on things like external environment and emotional state of the individual, will combine with sensory signals such that activity in sensory pathways will sometimes be so high that it reaches pain threshold levels, and sometimes be so low that it is completely obscured. If the noise is present early in development, then it is clear that some more complex sensory tasks (e.g. discrimination of facial expressions or nuances in speech, where to attend in complex scenes) will be difficult to learn, and problems of social functioning could follow on from this. The precise cause of the increased noise could be any or all of a number of candidates already put forward in the literature (e.g. myelination anomalies, proliferation of short-range versus long-range neural connections). The theory also suggests why some forms of therapy may have been more successful than others, and that the index of autism severity may be simply the noise level. I shall discuss how this theory sits within the current empirical literature on ASDs, some experimental data we have which supports the theory and how the theory might be tested in the future.

14. Roger Watt, Department of Psychology, University of Stirling

Interesting visual phenomena in the mosaic floor of the Basilica of San Marco, Venice

In collaboration with

* Sandra Quinn, Department of Psychology, University of Stirling

 

Dating back over 1000 years, the mosaics of San Marco are spectacular pieces of visual art. Those on the walls and ceilings command the greatest attention, which is a shame because the floor, although made up of abstract patterns are perhaps more interesting.

 

A few of these floor mosaic patterns will be shown, before concentrating on just one pattern which stands out from the rest. Only occurring in one place in the Basilica, and covering less than 1 sq metre, there is a pattern which appears irregular despite being perfectly regular. What can this tell us about visual perception? It doesn't fit comfortably with any obvious explanations.  Beyond this, by varying just a few parameters of the pattern, a whole range of widely different visual effects can be generated, several more being a challenge to explain.

15. Andrew D. Wilson, School of Psychology, Department of Child Health University of Aberdeen

Learning to Move Entails Learning to Perceive

 (andrew.wilson@abdn.ac.uk)

Rhythmic movement coordination is a commonly studied perception action task. It contains all the features of such a task but it is suitable for laboratory study. The basic phenomena are that only 0° and 180° mean relative phase are stable co-ordinations (without practice) and that only 0° remains stable across all frequencies. Other co-ordinations can (but must) be learned. These phenomena persist when the coupling is within or between people, or between a person and a display – the coupling is, in general, perceptual, or informational. There is growing evidence that the basic phenomena of the task are a function of the perceptual component of the task. 0° and 180° are stable states because the information used to coordinate and control the movements is only readily detected under these conditions. Remapping the task, so that a movement at 90° produces a feedback signal at 0°, stabilizes the movement (e.g. Wilson, Collins & Bingham, 2005a). Wilson & Bingham (submitted) therefore trained participants to improve their perceptual discrimination around 90° - this leads (eventually) to improved movement stability at 90° even though the movement task had not been practiced. The current study investigates how training on the movement task affects perceptual discrimination. 15 participants were trained over a week to improve their movement stability at 90° by receiving feedback during the movement. Their perceptual discrimination was then assessed pre- and post training, and then again in a second post training session 1, 6 or 24 hours after the first post-training session to investigate potential consolidation of learning. All participants showed drastic reductions in their perceptual thresholds after movement training. Improved movement stability requires improved perceptual performance – movement stability is a function of perceptual stability. 

