
2
0
1
0

A
nn

ua
l R

ep
or

t

41

ARC Centre of Excellence in Vision Science

Habituation to visual stimuli under natural conditions
Chloé Raderschall has shown that fiddler crabs habituate very selectively to certain danger stimuli. That 
is, the crabs quickly learn to ignore approaching but harmless objects if the object always approaches 
from the same direction. Once the approach direction is changed, however, the crabs immediately 
regain their responsiveness. Contrary to common belief, this research shows clearly that habituation is 
an active process that must be associative: the stimulus itself is always the same but is treated differently 
as its association with the environment changes. 

Colour vision in marsupials
Marsupials are the only mammals, other than primates, that have been shown to possess colour vision 
based on three different cone types (trichromatic colour vision). The tammar wallaby is an exception, 
however, possessing dichromatic colour vision that is based on only two cone types (Ebeling, Natoli, 
and Hemmi, 2010, PloS ONE).

Lisa Vlahos has recently shown that the night-active brush-tail possum has colour vision, but 
preferentially learns intensity discriminations over colour discriminations. Like humans, neither 
the tammar nor the possum are UV-sensitive. Interestingly, though, tammar and possum eyes let 
significantly more UV light pass through to the retina than do human eyes (Fig. 2), which cut off light at 
a wavelength of light around 390 nm, corresponding to far blue. 

(L-R): Mr Shaun New, Ms Lisa Vlahos, Ms Chloe 

Raderschall, Ms Wiebke Ebeling, Mr Timon van Asten,  

Dr Jan Hemmi

Fig. 2. Occular transmission for the tammar wallaby 

and the common brush-tail possum. The picture 

on the left shows a possum lens during spectral 

measurements. Short wavelengths correspond to 

blue, long to red.

Dr Jan Hemmi (Centre Fellow) 

Dr Wiebke Ebeling (PhD Student)

Ms Lisa Vlahos (PhD Student)

Mr Shaun New (PhD Student)

Ms Chloe Raderschall (Honours Student)

Mr Timon van Asten (Masters Student)
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The richness of our visual world depends on our ability to see fine detail, and for 
this we rely on a small central region of our retina.  Specialisations in a region of the 
retina known as the macula and, at its centre, the fovea, endow us with the capacity 
to see in high detail and in colour.  The projects in Theme 3 are concerned with the 
development and function of the macula and fovea, including studies of blood supply, 
mechanisms of eye growth, reasons for photoreceptor death, and how we might be 
able to overcome photoreceptor death and preserve visual function.

Worldwide, loss of central vision is the major cause of impairment, untreatable 
blindness, and poor quality of life.  Because the macula carries an abundance of neurons 
and photoreceptors, it requires high levels of oxygen and nutrients, and this fuel 
requirement sets a strict limit to its operation.  As we age and our metabolic efficiency 
declines, the macula and fovea become increasingly at risk of macular degeneration – 
especially, the death of its photoreceptor cells. 

The fovea forms a slight depression, or pit, in the retina, and Dr Keely Bumsted 
O’Brien has shown that in both pigeon and seahorse the pit forms by outwards 
migration of inner retinal cells to the surrounding rim.  At the same time, we know 
that photoreceptor cells begin to aggregate in the bottom of the forming pit, even in 
humans.  Thus, our studies show that the developmental mechanisms in seahorses 
are similar to those in humans and other primates, and this suggests that these small 
animals are useful models to study the emergence of high acuity function during 
development. 

Studies conducted by Professor Ian Morgan have shown that normal eye growth in 
children is regulated by mechanisms that depend upon exposure to high (outdoor) 
light levels.  Epidemiological studies comparing children growing up in Sydney and 
Singapore have shown that a child must experience light levels only achieved by 
regular outdoor activity if they are to avoid the risk of myopia.  To identify the cellular 
mechanism responsible, he and his team are investigating the role of dopamine, which 
inhibits ocular growth in chickens. In collaboration with the Zhongshan Ophthalmic 
Centre in Guangzhou, China, Professor Morgan has also commenced a controlled 
intervention trial in an at-risk population of Chinese school children; the aim here is 
to directly test the effects of outdoor light exposure while educating parents of the 
benefits for their children.

Theme 3
Vision for Life 
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In studies of human eyes from adult donors, Professors Dao-Yi Yu and Steve Cringle 
have published findings showing how a new technique can visualise the complex 
microvasculature that weaves through the macula.  Their images show a fine, densely 
packed and intricate microvasculature in the macula, an arrangement that contrasts 
with the less dense pattern of larger vessels present in other regions of the retina.  This 
work provides a new basis for understanding the close relationship between blood 
supply and neuronal activity. 

Dr Peter Kozulin and Professor Jan Provis completed a series of studies characterising 
the unique gene expression profile of the developing human macula.  Of particular 
interest is the identification of known anti-angiogenic factors expressed specifically in 
the developing fovea.  The findings indicate that these factors specifically inhibit the 
formation of large vessels in the fovea, thereby avoiding the possibility that the foveal 
photoreceptors, with their high resolving power, would allow us to ‘see’ our own 
retinal vessels.

Several collaborations between CIs in this Theme are investigating different aspects of a 
rodent model of retinal degeneration.  Their work seeks to understand the mechanism 
behind the degeneration and to test new means of intervention to prevent it. Using 
short-term exposure to bright light, which induces photoreceptor degeneration, 
PhD candidate Matt Rutar, supervised by Professor Provis and Dr Krisztina Valter, has 
established that this progressive, site-specific degeneration in the rat is a useful model 
for human geographic atrophy – the ‘dry’ form of age-related macular degeneration. 
Matt’s study shows that degeneration progresses long after the damaging stimulus 
has been removed, and that immune-competent cells are associated with expansion 
of the lesion. In the same rat model, Dr Valter and PhD candidate Rizalyn Albarracin 
have established that treatment with 670 nm (red) light preserves photoreceptors and 
reduces inflammation in the retina.  A collaborative project carried out by Professor 
Jonathan Stone, Dr Riccardo Natoli, and Dr Valter has investigated the modulation 
of gene expression in this model, aiming to determine whether dietary saffron and 
irradiation with low-level red light can ameliorate photoreceptor death.  Their findings 
show that both irradiation and dietary saffron can indeed directly modulate gene 
expression, including large numbers of non-coding RNAs. Together, these studies 
of retinal degeneration in the rat form a strong basis for further research into the 
mechanisms behind progressive retinal degeneration, and for the development of new, 
non-invasive strategies to preserve vision. 

Theme Leader: Professor Jan Provis
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Professor Jonathan Stone: Retinal degeneration 
and neuroprotection

Oxygen and retinal degeneration
This project pursued our earlier insight into the role of oxygen in stabilising and destabilising retinal 
photoreceptors, the light detecting nerve cells of our eyes. We had long argued the ‘oxygen toxicity 
hypothesis’ – that the progression of the photoreceptor dystrophy known as retinitis pigmentosa is driven 
by abnormally rising oxygen levels in the outer retina. Our 2010 study on preconditioning by oxygen 
showed an additional, unexpected component in this destabilisation: that hyperoxia not only kills 
photoreceptors but does so without inducing the expression of endogenous protective mechanisms. 
This, we argue, adds to its toxicity to photoreceptors. In an attempt to identify genes key to the 
vulnerability of photoreceptors to oxygen, we explored gene expression differences between 
retinal areas which vary in susceptibility to hyperoxia. This provided a clear description of light-
induced regulation of gene expression in the normal retina, without identifying one or a few key 
conditioning factors.

Neuroprotection in retina and brain
The group’s specific projects – on oxygen, retinal function, and retinal stability – have broadened 
into studies of ways of stabilising the degenerating retina and brain. The paper by Natoli et al. (2010) 
is a substantial first step in these studies, showing the gene expression induced by two effective 
neuroprotectants, saffron and photobiomodulation (PBM). The paper provides landmark identification 
of neuroprotective mechanisms, showing for example that both saffron and PBM regulate large numbers 
of non-coding RNAs (molecular cousins of DNA), suggesting still-unknown protective mechanisms. 
One unexpected finding from this study was that saffron, despite being valued for its high levels of 
antioxidants, appears to function not as an antioxidant but by regulating gene expression in tissues 
affected. This work has been continued with studies of dose–response relationships for both saffron and 
PBM, revealing the dynamics of their neuroprotective action.

Arguing about science, Professors Bisti and Stone.
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Passing on the knowledge. PhD student Sivaraman Purushothuman (r) supervises Chao Wang (l), a ‘talented undergraduate program’ 

student learning immunohistochemistry techniques in the lab.

(L-R): Mr Charith Nandasena, Professor Jonathan Stone, 

Dr Erika Becker, Ms Sharon Spana, Mr Sivaraman 

Purushothuman, Ms Lucia Corso

Professor Jonathan Stone (Chief Investigator)

Ms Sharon Spana (Research Assistant)

Mr Sivaraman Purushothuman (PhD Student)

Mr Charith Nandasena (PhD Student)

Dr EriKa Becker (Research Assistant)

Ms Lucia Corso (Research Assistant)

Dr Stefania Romeo (Visiting Research 

Assistant)

Ms Fabiana Di Marco (Visiting PhD Student)
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Dr Krisztina Valter: Inflammation and retinal 
degeneration – development of treatment 
strategies

Photobiomodulation with 670 nm light 
The use of light in the far red to near infrared range has been shown to help heal damaged skin, 
muscles, and other tissue. There is less known about the effect of that light on the retina. We have 
started testing if 670 nm (red) light is beneficial to damaged or stressed retinas. We applied red light to 
animals who were exposed to damaging white light, similar to the stress our eyes experience when we 
spend extended time on a bright sun without protection. 

This year Rizalyn Albarracin, a PhD student of the Centre, completed her work testing the ameliorating 
effects of red light on the structure and function of light-stressed retinas. She showed that treatment 
with red light shortly before, during, or even directly after white light stress can preserve fragile vision 
cells and prevent or reduce inflammation present in the retina. By reducing the loss of vision cells, this 
treatment provides a long-term benefit. 

In collaboration with Professor Jonathan Stone (Centre CI), Professor Silvia Bisti, L’Aquila, Italy (Centre 
PI), and Professor Eells, University of Wisconsin, Milwaukee, we explored the mechanism behind this 
protective effect. We have shown that red light can penetrate retinal cells and reduce the activity level 
of genes that are damaging to the retina, thereby providing protection to the eye. 

The role of inflammation in retinal degeneration
In another line of work, using the same light-stressed model of retinal damage, Matt Rutar (Centre PhD 
candidate) has been assessing inflammatory changes occurring in the retina due to bright light exposure 
and exploring the consequences on the long-term well-being of the retina. This year we published the 
first paper describing the inflammatory events observed in the stressed retina. We also reported on the 
structural changes, which in many ways resembled retinal changes seen in humans when suffering 
from a condition known as ‘dry’ age-related macular degeneration (AMD). Moreover, Matt found that 
these changes were localised in a circumscribed area that is most likely the centre of vision in rats, and 
as such can be considered as an equivalent to the human fovea. These findings suggest that the light-
stressed albino rat retina is a viable model for testing possible therapies for AMD. In collaboration with 
Centre CI Professor Jan Provis, Matt continues his work on the role of inflammation in the progression of 
retinal degeneration.  

The number of inflammatory cells present in the 

retina (ordinate) after bright light-induced stress. The 

first column shows retinas not treated with NIR light, 

while the next 4 columns show how NIR treatment 

reduces the number of these cells. 
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Ms Adelaide Dennis, summer scholar, preparing tissue on the cryostat.

(L-R): Ms Adelaide Dennis, Dr Krisztina Valter, Ms Rizalyn 

Albarracin, Mr Matt Rutar

Dr Krisztina Valter (Chief Investigator)

Ms Christina Salmon (Research Assistant)

Ms Rizalyn Albarracin (PhD Student)

Mr Matt Rutar (PhD Student)

Ms Adelaide Dennis (Summer Scholar)
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Professors Dao-Yi Yu and Steve Cringle: 
Structure and function of the macula
We have made substantial progress in our studies of the fine structure of the vasculature supplying the 
human macula. We have established a unique perfusion system for precisely fixing and staining the 
human eyes that are donated to us after the corneas have been removed for transplantation. The blood 
circulation systems of the eye, its vasculature, are of particular interest.

We place thin tubes into the vessels feeding both the retinal and choroidal vasculature and rinse 
out the blood prior to fixation and staining. The specimens are spread out flat on a glass slide and 
the vasculature studied using multi-wavelength confocal microscopes. This approach has provided 
novel insights into the microstructure of the vascular system and its relationship to the retina’s neural 
elements. Two papers on this work have been published in Investigative Ophthalmology and Visual 
Science.

Collaborating closely with the ANU node, we have demonstrated for the first time the cellular structure 
and topographic features of the macular micro-vasculature in human donor eyes. We have acquired 
fundamental information on the important relationship between blood supply and neuronal activity. 
Our studies have quantified the intracellular cytoskeleton of vascular endothelial and smooth muscle 
cells in different orders of arterioles and venules and in capillaries. Areas sampled include the foveola, 
fovea, and parafovea and we have investigated degrees of asymmetry in orders and generations. Based 
on this work, we are applying for a major grant to extend these findings. 

Confocal microscope image of the human macula showing the retinal vasculature surrounding the 

fovea. Multiple arterioles (a) and venules (v) can be seen feeding the macular area. Dashed circles 

demarcate the foveola, fovea, and parafovea. The white scale bar is 300 μm. 
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Oxygen metabolism and retinal function of the fovea
We have established a new animal model in which the intraretinal oxygen distribution in the pigeon is 
being studied. The pigeon is of interest because it has a region of high visual acuity that is free of retinal 
vessels, much like the human fovea. This region also contains cone photoreceptors only, which provides 
an opportunity to study metabolism of these cells in great detail. The remarkable aspect is how an area 
with a high density of photoreceptors can to be metabolically supported without the presence of a 
retinal circulation. Answering this question will give us clues as to why this region of the human retina 
is so vulnerable to age-related degeneration. We will use seed funding provided by ACEVS to generate 
preliminary data that will in turn help us to obtain larger funding.

The pigeon fundus. The dark and highly vascular pecten can be seen emanating from the optic disk. The localised pigmented spot at the 

top of the picture is the fovea. Choroidal vessels behind the otherwise avascular retina can also be seen.

Professor Dao-Yi Yu (Chief Investigator)

Professor Stephen Cringle (Chief Investigator)

Dr Paula Yu (Postdoctoral Fellow)

Dr Dana Zhang ((Postdoctoral Fellow)

Mr Dean Darcy (Senior Tech)

Dr Chandra Balaratnasingam (PhD Student)

Dr Timothy Gray (PhD Student)

Dr Jason Lim (Masters Student)

Dr Naeem Fatehee (PhD Student)
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Professor Jan Provis: Retinal development  
and ageing

Development, aging, and degeneration of the retina 

Primates have a region in their central retina uniquely specialised for high-resolution vision. The macula 
has a high density of photoreceptor cells that provide non-converging input to ganglion cells, which 
in turn send information directly to the brain via the optic nerves. In addition, there are no very large 
blood vessels in the macula, which if present would interfere with the direct transmission of light from 
the lens onto the photoreceptors. The macula is vulnerable to degeneration associated with ageing, 
although the reason is not clear. Some studies suggest that oxidative damage to photoreceptors may be 
significant, while others show that over-activation of immune mechanisms in the macula predispose it 
to degeneration. Our work is directed at understanding the genetic factors that underpin the emergence 
of specialisation of the macula during development, the processes of aging in the macula, and the 
mechanisms of degeneration.

Development of the macula
This year we published the fourth paper in a series of studies that characterise the differential expression 
profile of genes during development of the primate macula. Peter Kozulin, PhD student, initially used 
a microarray to identify genes differentially expressed in the developing macula, and has subsequently 
identified the cells expressing these genes, their ligands, and their gradients of expression in sections of 
fetal and infant monkey retinas. In his most recent paper he showed that Brain Natriuretic Peptide and 
Pigment Epithelium Derived Factor are both highly expressed in the developing macula. The findings 
indicate that these factors specifically suppress the formation of large blood vessels in the macula 
region, thereby contributing to the emergence of the unique appearance of the macula.

Retinal aging and degeneration
While the macula is present only in primate retinas, in recent years a number of labs worldwide have 
introduced mouse models that have some aspects of retinal degeneration in common with age-related 
macular degeneration, a disease unique to humans. Using albino rats, and in collaboration with Centre 
CI Dr Krisztina Valter, we have developed a model of light-induced retinal degeneration which mimics 
some aspects of the ‘dry’ form of age-related macular degeneration (AMD). PhD candidate Matt Rutar 
has shown that 24 hours’ exposure to bright light induces degeneration of photoreceptors in a localised 
region of the rat retina, corresponding to the area centralis – an analogue of the primate’s fovea centralis 
that is located at the centre of the macula. Significantly, Matt showed that the region damaged by 
exposure to light continues to degenerate for a protracted time following cessation of bright light. This 
process of lesion expansion resembles what happens in ‘dry’ AMD. Matt’s subsequent studies will 
identify the immune mechanisms that appear to drive the degenerative process in this rat model. 

As part of a broader strategy to understand the role of the immune system in age-related macular 
degeneration, we are also investigating immune activation in cultures of retinal pigment epithelial cells 
infected with the West Nile Virus. These studies are being carried out in collaboration with Dr Nick King 
of the University of Sydney and Dr Michele Madigan of the University of NSW. 
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Müller cells in the upper part of the light-damaged rat retina express CCL-2, which attracts immune cells into the 

damaged region where they attack damaged photoreceptors and promote degeneration.

Loss of photoreceptors is the major feature of age-related macular degeneration (top) and in the light-damaged rat 

retina (below). In both cases, the lesions are site-specific and increase in size over time.

(L-R): Professor Jan Provis, Ms Rizalyn Albarracin,  

Dr Peter Kozulin, Mr Matt Rutar, Dr Riccardo Natoli

Professor Jan Provis (Chief Investigator)

Dr Riccardo Natoli (Research Officer)

Dr Peter Kozulin (Postdoctoral Fellow)

Mr Matt Rutar (PhD Student)

Ms Rizalyn Albarracin (PhD Student)
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Dr Keely Bumsted O’Brien: Building blocks of 
foveal function
A person who lacks function in the central, critical region of the eye – the fovea – is legally blind. 
Our research is aimed particularly at understanding the processes by which the fovea develops and is 
maintained, knowledge that might help in preventing blindness or restoring lost vision. 

Clinical disorders such as macular oedema, age-related macular degeneration, and foveal hypoplasia all 
affect the fovea centralis, an area that is specialised for the highest visual sharpness (acuity) and which 
is essential for reading, recognising faces, or watching TV. The fovea is a small pit in the retina which 
is densely packed with cone photoreceptors (our daytime light detectors) to the exclusion of rods (the 
mediators of night vision). 

My lab investigates aspects of the development and function of the fovea. Our work looks at how 
retinal nerve cell type and location are specified and leads on to investigations of pit formation and pit 
function. 

In 2010, Sae Kyung Shin, a PhD student, showed that, in the chicken, its rod-free region can be 
identified by a particular molecular signature early in eye development. Ablation of optic vesicle 
regions leads to a change in the early specific molecular markers that specify the central retina. Once 
foveal location is set by those molecular markers, rods are excluded, and the remaining retinal cells 
are generated, then the fovea undergoes a series of cellular rearrangements to produce a pit with a high 
density of cones. 

To investigate pit formation and changes in cell density, Adelaide Denis, an undergraduate student, 
showed that the density of ganglion cells in the centre of the developing pigeon fovea decreases, while 
ganglion cell (optic nerve cell) density on the slope increases. This suggests an outward movement away 
from the developing fovea. While a significant correlation between decreases in the area of the rod-free 
zone and increases in foveal cone density has previously been observed, this was not associated with a 
change in overall cell number. 

Once the fovea reaches developmental maturity, a specific nerve cell circuit is required to allow 
communication of high visual acuity information to the brain. Angeliza Querubin, a PhD student, 
has identified 12 classes of pigeon ganglion cells, which have been categorised in terms of cell body 
size, dendritic field size, branching pattern, inner plexiform layer stratification, and eccentricity. The 
smallest dendritic field diameter observed in our sample was approximately twice the size required to 
resolve the behaviorally measured acuity for this region. None of the ganglion cell types corresponded 
exactly to the primate midget type that give us our high acuity vision, though one pigeon type shared 
similarities with midget-like cells previously reported by Lockhart (1979). 

What is the significance of the foveal pit? Hie Rin Lee, a PhD student, has shown that foveal 
development in the seahorse (H. taeneopterus) is similar to that of other foveate retinas, with a 
deepening excavation of the fovea and an increase in photoreceptors with age. This change in 
morphology is correlated with an increased visual function. 

Taken together, our studies help provide a sound scientific basis for future therapies aimed at restoring 
vision to individuals blinded by foveal degeneration.
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The eye of a seahorse Hippocampus taeneopterus (a) has features similar to human eyes. The opened eye cup (b) shows the fovea 

(red circle) and the optic disk (OD). (c) Section through the fovea shows a deep pit. (d) Labelling of the central retina, using a rod opsin 

immunocytochemical technique, shows the rod-free zone (outlined) coinciding with the fovea.

Micrographs showing the development in the seahorse eye of the depression of the ganglion cell layer overlying the fovea. Series show 

changes from birth (top) to 42 days old (bottom). 

(L-R): Ms Angeliza Querubin, Dr Keely Bumsted 

O’Brien, Ms Hie Rin Lee

Dr Keely Bumsted O’Brien (Centre Fellow)

Ms Angeliza Querubin (PhD Student)

Ms Hie Rin Lee (PhD Student)

Miss Adelaide Dennis (Summer Scholar)
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Professor Ian Morgan: Prevention of myopia

Our work on the molecular pathways controlling eye growth has continued. A major focus is our 
intriguing finding that children who spend more time outside tend to avoid myopia, a result we first 
observed in the Sydney Myopia Study. Our hypothesis then was that the protective effect of time 
outside was due to exposure to bright light, which increases release of dopamine in the retina, a 
known inhibitor of eye growth in certain circumstances (given that myopia results from eyes that 
have grown too long). This hypothesis has since been confirmed in our work on chickens, where 
the development of experimental myopia can be blocked by bright light; at the same time, the 
protective effect can be blocked by administration of dopamine antagonists. Our aim is to extend this 
observation to mammals, including primates.

We have continued to explore pathways by which dopamine blocks eye growth. Dopamine agonists 
block the development of experimental myopia. Consistent with this, changes in the rate of dopamine 
released from the retina can be seen in animal models of myopia; that is, conditions which promote 
eye growth and the development of myopia lead to a decrease in dopamine release. However, further 
investigation shows the situation is more complex than this.

Thus, in ‘plus lens’ experiments, which involve fitting a magnifying lens over a normal chicken eye, a 
decrease in the rate of dopamine release is also observed. But in an animal model in which myopia 
has already been induced, and the lens is then removed, slower eye growth is again seen, although 
now the rate of dopamine release gradually increases. Moreover, obscuring part of the visual field, 
thus reducing illumination of the retina, does not result in increased eye growth, although reductions 
in the rate of dopamine release are seen. 

Why is the prevalence of myopia increasing in East Asia? Ian Morgan and Fan Xiang discuss the possibilities.
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The complexity of these responses suggests that the role of dopamine release may be to stabilise the 
rate of eye growth and reduce its response to defocus (whether positive or negative), whereas changes 
in the rate of eye growth require both reduced dopamine release and a signal of defocus, positive or 
negative, to control the direction of the change in eye length to escape myopia. Further work aims to 
explore the molecular pathways of this complicated control.

Irrespective of the details of these mechanisms, the protective effect of children spending more time 
outside has been confirmed by a number of subsequent studies. We have therefore collaborated 
with the Department of Preventive Ophthalmology of the Zhongshan Ophthalmic Center, China, 
to establish an intervention trial in schools in Guangzhou in which pairs of schools are matched in 
terms of myopia development; one school is randomly allocated to an intervention stream, and one 
to a control group. Intervention means increasing the time that students spend outside by one hour 
per school day, accompanied by a parent education campaign. We intend to follow the development 
of myopia over 3 years in the schools, monitoring a number of ocular parameters including eyeball 
length. In addition, we need to monitor academic results, since, if the intervention compromises 
academic outcomes, public acceptance for the preventive regime will be more difficult. 

Professor Ian Morgan, Ms Fan Xiang, Dr Regan Ashby

Professor Ian Morgan (Chief Investigator)

Dr Regan Ashby (Postdoctoral Fellow)

Ms Fan Xiang (PhD Student)
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Education and Training
The Centre aims to provide world-class postgraduate and postdoctoral research training in the 
internationally competitive field of vision science. The Centre attracts high-quality national and 
international students in its Honours, Masters, and PhD programs. A number of our students are holders 
of competitive awards such as Australian Postgraduate Awards or International Postgraduate Research 
Scholarships.

In 2010, the Centre had a total 54 students including 43 PhD, 4 Masters, 6 Honours, and 1 Summer 
Scholar enrolled at its four nodes. The graduate intake in 2010 included 6 Honours, 1 Masters, 6 PhD, 
and 1 Summer Scholar. This year the Centre also graduated 6 Honours and 5 PhD students. The details 
of enrolled and graduated students are provided in the following tables.

Graduate Intake
Student Node Thesis Title Supervisor

Honours Students

Arnab Ahmed USyd A visual mismatch negativity Samuel Solomon

Saba Gharaei USyd

Role of callosal connections in determining the 

classical and extraclassical receptive fields of neurones 

in mammalian primary visual cortices

Samuel Solomon

Katrina Li ANU

Evidence of simple cell contributions to complex cell 

receptive fields in the cat primary visual cortex Michael Ibbotson

Sharyn Liew ANU

Flight stabilisation in the dragonfly: synaptic 

interactions between L-neurons in the dragonfly median 

ocellus

Michael Ibbotson

Chloe Raderschall ANU
Predator recognition in fiddler crabs: visual cues that 

distinguish harmless from dangerous events
Jan Hemmi

Molis Yunzab ANU Dragonfly ocellus and robotics Michael Ibbotson

Summer Scholar

Adelaide Dennis ANU
The effect of photo-biomodulation on the degenerative 

retina
Krisztina Valter

Masters Student

Priscilla Tan UWA
Microvasculature structure and organisation in the 

normal human retina

Dao-Yi Yu  

Steve Cringle

PhD Students

Rizalyn Albarracin ANU

The role of inflammation in light-induced damage in 

the retina and the retino-protective benefits of photo-

biomodulation

Jan Provis  

Krisztina Valter

Samuel Baker UQ
Biologically inspired vision systems for autonomous 

flight in quadrotors

Mandyam 

Srinivasan

Min Hye Kang UWA Structure and function of the primate macula
Dao-Yi Yu  

Steve Cringle

5
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Eliza Middleton ANU
Navigation, foraging ecology and recruitment strategies 

in the Australian sugar ant, Camponotus consobrinus
Jochen Zeil

Charith Nandasena USyd
Neuroprotection approaches to degenerative diseases of 

retina and brain: behaviour
Jonathan Stone

Sivaraman 

Purushothuman
USyd

Neuroprotection approaches to degenerative diseases of 

retina and brain: neuropathology
Jonathan Stone

On-going Students
Student Node Thesis Title Supervisor

Masters Students

Naeem Fatehee UWA Imaging of the optic nerve head
Dao-Yi Yu  

Steve Cringle

Maria Kolic ANU Multifocal pupillographic perimetry Ted Maddess

Jason Lim UWA Permeability of the retinal microvasculature
Dao-Yi Yu  

Steve Cringle

PhD Students

Nurliyana 

Abdullah
ANU

Relative sensitivity of steady state multifocal visual 

evoked potential (ss-mfVEPs) and psychophysical 

contrast thresholds for the detection of primary 

open angle glaucoma (POAG)

Ted Maddess

Chandra 

Balaratnasingam
UWA Axonal transport and high intraocular pressure

Dao-Yi Yu  

Steve Cringle

Parthasarathy 

Bhagavatula 
UQ

Visually guided flight in birds using the budgerigar 

(Melopsittacus undulatus) as a model system

Mandyam 

Srinivasan

Corinne Carle ANU

Transient pupillary responses to complex visual 

stimuli: neural implications and diagnostic 

applications

Ted Maddess 

Andrew James

Soon Keen (Kenny) 

Cheong
USyd

Signal processing in the primate subcortical visual 

system
Paul Martin 

Hugh Dennett ANU

Psychophysical investigations of the processing 

strategies underlying high-level representations of 

complex forms

Mark Edwards

Fabiana di Marco
L’Aquila 

University

Effects of light restriction on the morphology and 

function of the retina

Silvia Bisti

Jonathan Stone

Antony Gates ANU Perceived position of moving objects Mark Edwards

Timothy Gray UWA Modulation of inner retinal metabolism
Dao-Yi Yu  

Steve Cringle

Alex Hadjinicoloau ANU Cortical physiology Michael Ibbotson

Yu-Shan Hung ANU Honeybee neurobiology Michael Ibbotson

Samuel Inverso ANU

The magnocellular and parvocellular pathway’s 

effects on V1 and V2 using PPmfVEP and dipole 

source modelling

Andrew James

Diana Kirk ANU Photo-biomodulation in P23H rats Krisztina Valter
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Hie Rin Lee ANU
Morphological and behavioural aspects of 

seahorse vision

Keely Bumsted 

O’Brien

Chuanxu Li ANU
The role of fibulan 1 in sclera remodelling in the 

guinea pig
Ian Morgan

Richard Moore UQ A vision system for autonomous aircraft guidance
Mandyam 

Srinivasan

Shaun New ANU

Ocular specialisations and visually guided 

behaviour of the Jacky dragon (Amphibolurus 

muricatus)

Jan Hemmi 

Krisztina Valter

Navid Nourani UQ
Topological mapping and localisation for car-like 

vehicles using vision

Mandyam 

Srinivasan

Mario Pahl
Wurzburg 

University

The role of the celestial and terrestrial cues in 

honeybee navigation
Shaowu Zhang

Kumiko Percival USyd
Synaptic connectivity of wide-field ganglion cells 

in primate retina
Ulrike Grunert

Angeliza Querubin ANU The ganglion cell of the pigeon retina
Keely Bumsted 

O’Brien

Samuel Reid ANU
Navigation and visual ecology of the crepuscular 

bulldog ant, Myrmecia pyriformis
Jan Hemmi

Phillip Romo USyd

Mechanisms underpinning the silent suppressive 

surrounds of neurons in mammalian primary 

visual cortices

Bogdan Dreher

Matt Rutar ANU
The role of the complement system and 

neuroinflammation

Jan Provis  

Krisztina Valter

Faran Sabeti ANU
Multifocal pupillography in age-related macular 

degeneration

Ted Maddess 

Andrew James 

Krisztina Valter

Sae Kyung Shin
Auckland 

University

Mechanisms controlling the development of the 

chicken rod-free zone

Keely Bumsted 

O’Brien

Gavin Taylor UQ Visually guided insect flight in a virtual arena
Mandyam 

Srinivasan

Ryan Taylor ANU Understanding image structure Ted Maddess

Lisa Vlahos ANU Mammalian colour vision at low light levels
Jan Hemmi 

Krisztina Valter

Raymond Wong ANU Retinal physiology Michael Ibbotson

Wen-Yen Wu

National 

University of 

Taiwan

The systemic investigation by optical recording in 

honeybee peripheral visual system
Shaowu Zhang

Fan Xiang ANU Epidemiology of myopia
Ian Morgan  

Ted Maddess
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Graduations
Student Node Thesis Title Supervisor

Honours Students

Arnab Ahmed USyd A visual mismatch negativity Samuel Solomon

Saba Gharaei USyd

Role of callosal connections in determining the 

classical and extraclassical receptive fields of neurones 

in mammalian primary visual cortices

Samuel Solomon

Katrina Li ANU

Evidence of simple cell contributions to complex cell 

receptive fields in the cat primary visual cortex Michael Ibbotson

Sharyn Liew ANU

Flight stabilisation in the dragonfly: synaptic 

interactions between L-neurons in the dragonfly median 

ocellus

Michael Ibbotson

Chloe Raderschall ANU
Predator recognition in fiddler crabs: visual cues that 

distinguish harmless from dangerous events
Jan Hemmi

Molis Yunzab ANU Dragonfly ocellus and robotics Michael Ibbotson

PhD Students

Wiebke Ebeling ANU Visual learning and colour vision in marsupials Jan Hemmi

Erin Goddard USyd Cortical coding of colour
Colin Clifford 

Samuel Solomon

Peter Kozulin ANU Development of vasculature in the primate retina
Jan Provis  

Krisztina Valter

Damien Mannion USyd Processing of spatial form in human retinotopic cortex
Colin Clifford 

Samuel Solomon

Benjamin Sivyer UQ
Processing in ganglion cells with complex receptive 

fields in the retina
David Vaney
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Centre Alumni
The Centre graduated its first cohort of PhD students in 2007. We invited them to share their 
experiences since they graduated, and here we present four profiles of Centre alumni.

Dr Regan Ashby
My PhD, under Professor Ian Morgan, investigated the retinal molecular changes that occur during 
the development of myopia. After completing the PhD at ANU in 2007, I undertook a 2 year 
postdoctoral position at the University of Tuebingen with Professor Frank Schaeffel and Dr Martia 
Feldkaemper in Germany, supported by a European Union Marie Curie Fellowship. During this time, 
I investigated, in animal models, the ability of high light levels to retard the development of myopia. 
These positive findings suggested that the reason why time spent outdoors prevents children from 
developing myopia – a finding which has been 
reported recently in a number of epidemiological 
studies – has to do, at least in part, with strong 
outdoor light.

In October 2009 I returned to Professor Ian Morgan’s 
laboratory to further investigate the molecular and 
biochemical changes induced by high light levels. 
What is happening in the eye that retards myopia 
development? I am currently a visiting fellow at the 
ANU from the University of Newcastle, Australia, 
and the City College of New York, USA.

Assistant Professor Emily Baird
After leaving the ANU node of ACEVS in 2007, I joined the research group of Professor Martin Egelhaaf 
in the Department of Neurobiology at the University of Bielefeld, Germany. In the 6 months at 
Bielefeld, I studied how honeybees use optic flow to detect landmarks, work that resulted in a Journal 
of Experimental Biology paper. I moved to Lund University in Sweden at the start of 2008 to start a post-
doctoral position with Professor Eric Warrant and Dr Marie Dacke in the Lund Vision Group.

Over the last 3 years I have been investigating how different 
animals use vision for navigation and flight control. In 
particular, I have been interested in understanding how 
animals such as bumblebees, nocturnal bees, wasps, 
honeybees, flies, hornets, and dung beetles use vision to 
navigate in dim light. This has involved yearly field trips 
to South Africa, Panama, and India and several articles in 
Biology Letters, the Journal of Experimental Biology, and the 
Journal of Comparative Physiology. Recently I have been 
promoted to Assistant Professor within the Lund Vision Group, 
giving me the opportunity to extend my research. 
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Dr Allen Cheung
In 2007 I was awarded a PhD in neuroscience at ANU, work for 
which I was awarded the J. G. Crawford prize for best science 
thesis. Since then I have been a postdoctoral research fellow at 
the University of Queensland working on mathematical modeling 
of animal and robot navigation. My work is one project of three 
called ‘Thinking Systems’, a special initiative funded by the ARC/
NHMRC. My role is to advance our theoretical understanding of 
the mathematical and computational principles underlying animal 
and robot navigation. This research has resulted in a number of 
publications in good journals, some invited book chapters, and 
invited talks at local and international conferences. In 2009, I was 
the main organiser of the CVS/ACEVS summer school on animal 
navigation. In 2011, I was promoted to research fellow.

Dr John Greenwood
My links with ACEVS go back to 2004 when I was a PhD student at ANU under Dr Mark Edwards in 
the School of Psychology. I used techniques in human psychophysics to examine the mechanisms 
underlying our ability to perceive multiple directions of motion at the same time (known as transparent 
motion), work that continued until 2007. After submitting my PhD, I worked from 2008–10 as a 
postdoctoral fellow at University College London with Professor Steven Dakin and Dr Peter Bex. During 
this time, I developed two interests: low-level human vision, with a focus on peripheral vision; and 
crowding, the deleterious effect of ‘clutter’ on object recognition, a phenomenon that appears in both 
the ‘normal’ visual system and in children with amblyopia.

I am fascinated by the many tasks accomplished by 
the brain. How do we perceive depth, position, and 
numerosity, and what about change-detection and 
attention? My research is addressing such questions. 
In January 2011, I moved to Paris for a postdoctoral 
fellowship with Professor Patrick Cavanagh at the 
Université Paris Descartes and the Centre National de 
la Recherche Scientifique. Here, my adventures will 
continue as I focus on spatial vision and crowding, as 
well as issues in visual attention.
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Undergraduate teaching by Centre members
A number of the Centre’s chief investigators, centre fellows, and postdoctoral fellows were also actively 
involved in the undergraduate teaching at their respective nodes. The details of undergraduate courses 
taught by Centre members are given below.

1st year Anatomy courses (ANU, MEDI 1001 and 1002). Lectures by Professor Jan Provis (program   

oversight) and Dr Krisztina Valter

1st year Introduction to Neuroscience course (ANU, BIOL1007). Lectures and practicals by Dr   

Keely Bumsted O’Brien

1st year Introduction to the Brain course (ANU, MEDI). Practicals by Dr Keely Bumsted O’Brien  

2nd year Anatomy courses (ANU, MEDI 2001 and 2002). Lectures by Professor Jan Provis (program   

oversight) and Dr Krisztina Valter

2nd year Brain Structure and Function course (ANU, BIOL2176). Lectures and practicals by Dr   

Keely Bumsted O’Brien, Dr Krisztina Valter (Convenor), and Professor Jan Provis

2nd year Brainstem and Cranial nerves course (ANU, MEDI). Lectures and practicals by Dr Keely   

Bumsted O’Brien

2nd year Cell Physiology in Health and Disease course (ANU, BIOL 2174). Lectures and tutorials   

by Professor Ted Maddess

2nd year Concepts in Neuroanatomy course (USyd, ANAT2010). Lecture by Dr Samuel Solomon  

2nd year Marine Biology course (ANU, BIOL2112). Lectures by Professor Jochen Zeil  

2nd year Visual Perception and Cognition course (ANU, PSYC 2008). Lectures by Associate   

Professor Mark Edwards (Convenor)

3rd year Behavioural Neuroscience course (ANU, PSY3116). Lectures by Professor Jochen Zeil  

3rd year Behavioural Neuroscience course (ANU, PSYC 3016). Lectures by Dr Andrew James  

3rd year Development of the Eye course (ANU, BIOL3181). Lectures by Dr Keely Bumsted O’Brien  

3rd year Neuroscience courses (USyd, NEUR3001, NEUR3002, NEUR3003, NEUR3004). Lectures   

and seminars by Dr Samuel Solomon

3rd year Neuroscience courses (USyd, NEUR3004 and NEUR3904). Lectures and seminars by   

Professor Bogdan Dreher

3rd year Perception course (ANU, PSYC 3011). Lectures by Associate Professor Mark Edwards   

(Convenor)

3rd year Perceptual Systems course (USyd, PSYC3013). Lectures by Professor Colin Clifford  

3rd year Sensory Neuroscience course (ANU, BIOL3112). Lectures by Associate Professor Michael   

Ibbotson, Professor Jan Provis, Professor Trevor Lamb, Professor Ted Maddess, and Dr Krisztina 
Valter (Co-convenor)

3rd year Sensory Physiology and Animal Behaviour course (ANU, BIOL3103). Lectures by Professor   

Jochen Zeil (Convenor), Dr Jan Hemmi, Dr Tobias Merkle, Dr Andrew Bell and Dr Ajay Narendra

4th year Advanced Control and Robotics course (UQ, Metr4202). Lectures by Professor Mandyam   

Srinivasan

Dr Samuel Solomon was Deputy Co-ordinator of the Discipline of Anatomy and Histology   

Honours Program at the University of Sydney

Professor Ted Maddess was mentor and research project supervisor of ANU based PhB (Bachelor of   

Philosophy) students
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National and International Linkages
In 2010 the research staff of the Vision Centre maintained strong interactions with international and 
national researchers. There were wide-ranging collaborations on research projects, a spectrum of joint 
publications and, as the listing below indicates, our Chief Investigators organised and chaired many 
international conferences and made invited presentations at international meetings. The renewal of the 
Centre grant saw the beginning of a change in direction: a smaller number of larger and more interactive 
projects between Centre staff. 

On the national level, the Vision Centre has research linkages with some 30 institutions. Of these, 4 are 
formal arrangements through a partnership agreement and a further 8 through Associate Investigator 
status. Internationally, the Centre is linked to more than 60 research institutions in 17 countries; in these 
cases, 11 are formal partnership arrangements and a further 11 have Associate Investigator standing. The 
map below shows the links between Centre CIs and other international researchers on joint projects and 
peer-reviewed publications.

National and International Scientific Collaborations
Keely Bumsted O’Brien

Professor Anita Hendrickson, University of Washington, USA.   Foveal development. 

Dr Joseph Carroll, Medical College of Wisconsin, USA.   Establishment of normal and abnormal 
macular morphological parameters for earlier detection of retinal disease.

Dr Dror Sharon, Hadassah-Hebrew University Medical Centre, Jerusalem, Israel.   Pigeon foveal 
development.

Regan Ashby, University of Newcastle.   Foveal development: dependence on biomechanical and 
biomolecular mechanisms.

Professor Colin Clifford

Dr Andreas Bartels, Max Planck Institute for Biological Cybernetics, Germany.   Functional imaging 
of visual feature binding in human visual cortex.

6
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Professor Bogdan Dreher

Dr Wioletta Waleszczyk from the Department of Neurophysiology, Nencki Institute of Experimental   

Biology, Warsaw, Poland. a) Development of quantitative measure of strength of modulation of 
responses of mammalian visual neurones to sine-wave-drifting gratings. b) Classical and silent 
extra-classical receptive fields of single neurones in the retinal lesion projection zone of mammalian 
visual cortices.

Professor Trichur Vidyasagar, Department of Optometry and Visual Sciences, University of   

Melbourne. a) Parallel pathways to the middle-temporal (motion) area of primates. b) Role of 
feedback in visual information processing by primate visual cortex.

Dr Jan Hemmi

Pro  fessor Eric Warrant, Lund University, Sweden. Spectral sensitivity in day- and night-active 
bullants.

Professor Almut Kelber and Dr Olle Lind, Lund University, Sweden.   Pupil movements and 
schematic eye measurements in Jacky Dragons.

Professor Daniel Tomsic, University of Buenos Aires, Argentina.   Neuroethology of predator 
avoidance responses in crabs: electrophysiology and field experiments.

Dr Norbert Boeddeker, University of Bielefeld, Germany.   Visual flight control in honeybees.

Dr Richard Peters, La Trobe University.   Artificial evolution of a movement-based visual signal.

Professor Justin Marshall, Dr Martin How, and Dr Vincenzo Pignatelly, University of Queensland.   

Polarisation vision in fiddler crabs and optomotor responses in shore crabs.

Associate Professor Michael Ibbotson

Profess  or Michael Mustari, Washington National Primate Research Centre, USA. Primate visual 
physiology.

Professor Geoff Goodhill, University of Queensland.   Cortical development.

Professor Marce  llo Rosa, Monash University. Action and perception.

Dr Andrew James

Dr Simo Vanni, Helsinki University of Technology.   Multimodal multifocal neuroimaging of human 
visual cortex.

Professor Trevor Lamb

Professor Yoshitak  a Fukada, Tokyo University, and Professor Satoru Kawamura, Osaka University, 
Japan. Involvement of GRKs in shut-off of the photoreceptor’s response to light.

Professor Edward Pugh Jr., University of California, Davis, USA.   Molecular basis for functional 
differences between rod and cone photoreceptors.

Professor John Robson, University of Texas, USA, and University of Cambridge, UK.   The origin of 
the peak/sag in the a‑wave of the ERG.

Professor Shaun Collin, University of   Western Australia. Evolution of the vertebrate eye.

Professor Ted Maddess

Professor Yoshinori Nagai, Kok  ushikan University, Japan. Sensitivity to circularly polarised light in 
cuttlefish and other invertebrates.

Professor Jonathan Victor, Weill Co  rnell Medical College, USA. Higher order correlations in natural 
and synthetic images. 
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Dr Marconi Barbosa, National ICT Australia.   Characterising the structure of images using 
Minkowski functionals.

Professor Ian Morgan

Professor Mingguang He, Zhongshan Ophthalmic Centre, Sun Yat-sen University, Guangzhou,   

China. Aetiology and prevention of myopia.

Dr Kathryn Rose, Discipline of Orthoptics, University of Sydney.   Aetiology and prevention of 
myopia and other childhood eye conditions.

Professor Akbar Fotouhi, Tehran University of Medical Sciences, Tehran, Iran.   Epidemiology of 
myopia in the Tehran Eye Study.

Professor Rohit Varma, Doheny Eye Institute, UCLA, Los Angeles, USA.   Changes in lens power in 
the Los Angeles Latino Eye Study.

Professor Jost Jonas, Mannheim Medical Faculty, Ruprecht Karls University, Heidelberg, Germany.   

Lens power in the Central India Eye and Medical Study.

Dr Rafael Iribarren, Department of Ophthalmology, Centro Medico San Luis, Buenos Aires,   

Argentina. Lens power and the life-course of refractive errors. 

Dr Katrina Schmid, School of Optometry, Queensland University of Technology.   GABAergic and 
dopaminergic pathways in experimental myopia.

Dr Sally McFadden, Department of Psychology, University of Newcastle.   Control of eye growth in 
the guinea pig.

Dr Pam Megaw, Department of Physiology and Pharmacology, School of Veterinary Science, James   

Cook University. Dopaminergic pathways in the control of eye growth.

Professor Jan Provis

Dr Jerry Sebag, University of Southern California, USA; Dr Alfredo Sadun, University of Southern   

California, USA; Professor Lloyd Paul Aiello, Harvard Medical School, USA; and Dr Michele 
Madigan, University of NSW and University of Sydney. Proteomic analysis of human fetal vitreous. 

Dr Jayakrishna Ambati, University of Kentucky, USA; and Dr Michele Madigan, University of NSW   

and University of Sydney. Molecular studies in AMD. 

Dr Nicholas King, University of Sydney, and Dr Michele Madigan, University of NSW and   

University of Sydney. Effect of West Nile virus infection on the retinal pigmented epithelium. 

Professor Mandyam Srinivasan

Dr Marie Dacke and Ms Torrill Kornfeld (PhD student), University of Lund, Sweden.   Honeybee 
vision.

Professor Jonathan Stone

Professor Silvia Bisti, University of L’Aquila, Italy.   Neuroprotective action of saffron.

Professor Janis Eells, University of Wisconsin, Milwaukee, USA.   Neuroprotective action of 
photobiomodulation.

Professor Eli Keshet, University of Jerusalem, Israel.   Neuropathology of intracerebral haemorrhage.

Professor John Mitrofanis, University of Sydney.   Neuroprotection in a mouse model of Parkinson’s 
disease.

Professor Jürgen Götz, University of Sydney.   Neuroprotection in a transgenic model of Parkinson’s disease.
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Dr Krisztina Valter

Professor Janis Eells, University of Milwaukee, USA.   The effects of photobiomodulation in the 
retina.

Professor Silvia Bisti, University of L’Aquila, Italy.   The effects of dietary supplementation of saffron 
on the retina.

Professor Girish Kotwal, Kotwal Bioconsulting, Louisville, USA, and Professor Guðmundur Arason,   

University of Iceland, Iceland. The use of a novel complement inhibitor in the reduction of retinal 
damage.

Dr Ulrike Matthesius, Australian National University.   The effects of NIR treatment on protein 
expression in healthy and degenerative retinas.

Professor David Vaney

Dr Rowland Taylor, Oregon Health and Science University, Portland, Oregon, USA.   Retinal 
information processing.

Professor Reto Weiler, University of Oldenburg, Germany.   Gap junctions in the retina. 

Professor Martin Wilson, University of California, Davis.   Efferent projections to retina. 

Professor Jochen Zeil

Professor Willi Ribi, Private University of Leichtenstein.   Functional anatomy of ant visual systems 
and honeybee ocelli.

Wolfgang Stürzl, University of Bielefeld, Germany.   3D modelling of natural scenes to reconstruct 
vision in flying insects. 

Stephane Viollet, Biorobotics Department, Institute of Movement Sciences, CNRS, Marseille,   

France. Control of head movements in Hymenopteran insects.

Eric Warrant, Lund University, Sweden.   Ant photoreceptor physiology and functional anatomy of 
honeybee ocelli.

Dr Sebastian Schwarz, Macquarie University.   Functional anatomy of desert ant compound eyes.

Professor Shaowu Zhang

Professor Zeng Zhijiang, Jiangxi Agricultural University.   Comparison of maze-learning in Asiatic 
and Italian honeybees.

Professor Zeng Zhijiang, Jiangxi Agricultural University, and Professor Runsheng Chen, Chinese   

Academy of Sciences, China. Honeybee learning and RFID experiments in Jiangxi Agricultural 
University.

Professors Songkun Su, Shenglu Chen, and Rungsheng Chen, Zhe-Jiang University and Chinese   

Academy of Sciences, China. Molecular mechanisms underlying foraging and dancing in bees.

Professor Jürgen Tautz, Würzburg University, Germany.   The role of celestial and terrestrial cues in 
honeybee navigation.

Professor Ken Chen and Dr Andrew Barron, Centre for the Integrative Study of Animal Behaviour,   

Macquarie University. Honeybee cognition.
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Invitations to Organise/Chair International Conferences
Professor Colin Clifford

Professor Clifford was co-organiser of the ANS Satellite Meeting “Vision 2010: From photoreceptors   

to behaviour”, held in Sydney, Australia (29–30 January 2010).

Professor Bogdan Dreher

Professor Dreher was co-organiser of the ANS Satellite Meeting “Vision 2010: From photoreceptors   

to behaviour”, held in Sydney, Australia (29–30 January 2010).

Associate Professor Ulrike Grunert

A/Professor Grunert was co-organiser of the ANS Satellite Meeting “Vision 2010: From   

photoreceptors to behaviour”, held in Sydney, Australia (29–30 January 2010).

Professor Ted Maddess

Professor Maddess was a session chair of the Australasian Ophthalmic and Vision Sciences Meeting   

(AOVSM) held in Adelaide (21–22 November 2010).

He was a co-chair of the organising committee for the Centre of Excellence in Vision Science   

Symposium at the joint AOVSM/RANZCO meeting held in Adelaide (21–22 November 2010). 

He was a session chair of the International Society for Clinical Electrophysiology of Vision Meeting,   

held in Perth, Australia (5–10 November 2010).

He was on the organising committee for the International Society for Clinical Electrophysiology of   

Vision Meeting, held in Perth (5–10 November 2010).

Professor Paul Martin

Professor Martin was co-organiser of the ANS Satellite Meeting “Vision 2010: From photoreceptors   

to behaviour”, held in Sydney, Australia (29–30 January 2010).

Dr Sam Solomon

Dr Solomon was co-chair for the 30th Annual Meeting of the Australian Neuroscience Society held   

in Sydney (31 January – 2 February 2010).

He was co-organiser of the ANS Satellite Meeting “Vision 2010: From photoreceptors to   

behaviour”, held in Sydney, Australia (29–30 January 2010).

Professor Mandyam Srinivasan

Professor Srinivasan was a Program Committee Member for the Australasian Conference on   

Robotics and Automation held at the Queensland University of Technology in Brisbane, Australia 
(1–3 December 2010).

Professor Jonathan Stone

Professor Stone was co-organiser of the ANS Satellite Meeting “Vision 2010: From photoreceptors   

to behaviour”, held in Sydney, Australia (29–30 January 2010).

Professor David Vaney

Professor Vaney was organiser of “Vision Down Under 2010” held at the Queensland Brain   

Institute, Brisbane, Australia (1 December 2010).
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Professor Jochen Zeil

Professor Zeil was chair of the organising committee for the 9th International Congress of   

Neuroethology Symposium The Knowledge Base of Insect Navigation, held in Salamanca, Spain 
(2–7 August 2010). 

Professor Shaowu Zhang

Professor Zhang was a co-chair for a symposium on   Animal Cognition at the International 
Conference of Cognitive Science held in Beijing, China (17–20 August 2010). 

Invited Presentations at International Conferences
Professor Colin Clifford

Professor Clifford was invited to speak on “Interactions in the processing of colour and orientation”   

at the symposium on Perception of Coloured Patterns, Textures and Materials at the Asia–Pacific 
Conference on Vision, Taipei, Taiwan (23–26 July 2010).

He was invited to speak on “What can brain decoding tell us about consciousness?” at the   

colloquium on the The State of the Art in Brain Decoding, at Consciousness Online (19 February – 
5 March 2010). 

Professor Bogdan Dreher

Professor Dreher was invited to speak on “Jerzy Konorski, one of the great integrative   

neuroscientists of the 20th Century” at the Luria and Konorski Symposium at the International 
Neuropsychological Society Mid-Year Meeting held in Krakow, Poland (30 June – 3 July 2010). 

Associate Professor Ulrike Grunert

A/Professor Grunert gave a talk on “Connectivity of colour pathways in the outer retina of   

primates” at the International Symposium on Vision and Visual Dysfunction, held in Belem, Brazil 
(23–26 September 2010).

Dr Jan Hemmi

Dr Hemmi gave a presentation on “Sensory constraints and behavioural options in fiddler crabs”,   

at the 9th International Congress of Neuroethology held in Salamanca, Spain (2–7 August 2010)

Associate Professor Michael Ibbotson

A/Professor Ibbotson was invited to speak at the Summer School on Perception and Action,   

Rauischholzhausen Castle, Giessen, Germany (June 2010)

He gave a plenary lecture at the Australian Vision Meeting, the annual meeting of optometrists in   

Australia, held in Cairns, Australia (July 2010).

He was invited to speak at the University of Marburg, Germany (June 2010).  

He was invited to speak at the Salk Institute, USA (November 2010).  

Professor Trevor Lamb

Professor Lamb gave a keynote lecture on “The cellular origin of different components of the   

electroretinogram” at the 48th Annual Symposium, ISCEV (International Society for Clinical 
Electrophysiology of Vision) held in Fremantle, Australia (8 November 2010).
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Professor Paul Martin

Professor Martin gave a presentation on “Who needs cellulas parvocellularis?” at the International   

Symposium of Vision and Visual Dysfunction held in Belem, Brazil (23–26 September 2010).

Professor Jan Provis

Professor Provis gave a presentation on “The macula: a unique region of the retina, with a   

distinctive gene profile, and a discriminating disease” at the Translational Medicine Conference, 
John Curtin School of Medical Research, ANU (17–20 August 2010).

�Professor Mandyam Srinivasan
Professor Srinivasan gave a presentation on “Visual information processing in honeybee   

navigation” at the Second International Workshop on Natural Environments, Tasks and Intelligence, 
held at the University of Texas, Austin (9–11 April 2010). 

He delivered a key lecture on “Navigating to a food source, and helping your sisters find it too”   

at the Symposium on Sensory Aspects of Pollination, The Rank Prize Funds, Grasmere, UK (24–27 
May 2010).

He gave a presentation on “Biological vision and animal navigation in the context of robotics” at   

the Annual Neuromorphic Engineering Workshop, Telluride, Colorado (10–17 July 2010).

Professor Jonathan Stone

Professor Stone was invited to give a keynote talk on “Rigorous testing of a traditional medicine:   

saffron” at the 1st International Forum on Scientific and Technological Innovation of Natural and 
Traditional Medicines, Lishui, China (October 2010). At the same meeting, Professor Silvia Bisti, a 
Partner Investigator working with Professor Stone, was also invited to give a keynote presention. 

Dr Krisztina Valter

Dr Valter gave an invited lecture on “Near-infrared light and retinal regeneration” at 2010 Light,   

Vision and Health Conference held in Sydney (25–26 September 2010). 

Professor Jochen Zeil

Dr Tobias Merkle, a colleague of Professor Zeil, was invited to speak on “Models of path   

integration” at the 9th International Congress of Neuroethology held in Salamanca, Spain (2–7 
August 2010).

Professor Shaowu Zhang

Professor Zhang gave a presentation at the symposium on   Animal Cognition at the International 
Conference on Cognitive Science held in Beijing, China (17–20 August 2010). 

Invitations to Leading International Laboratories
Associate Professor Mark Edwards

Dr Carlos Cassanello, a colleague of A/Professor Edwards, visited the Neuroscience Division,   

Physics Department, Universidad Nacional de General Sarmiento, Buenos Aires, Argentina and 
gave a talk titled “Efectos de señales locales de orientación en la percepción de movimiento 
global” (Effects of signals conveying local orientation information in the perception of global 
motion) (20 December 2010).
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Dr Jan Hemmi

Dr Hemmi visited the lab of Professor Daniel Tomsic, University of Buenos Aires, Argentina. He   

organised a field experiment on “Visual predator avoidance in crabs” (March 2010).

Ms Lisa Vlahos (PhD student of Dr Hemmi) visited the lab of Professor Daniel Osorio, University of   

Sussex, Brighton, UK (August 2010).

Mr Shaun New (PhD student of Dr Hemmi) visited the lab of Professor Almuth Kelber, University   

of Lund, Sweden, and gave a seminar on “Jacky Dragon signals: in the eye of the beholder” (27 
August 2010).

Associate Professor Michael Ibbotson

A/Professor Ibbotson visited University of Giessen, Germany, for collaborative research with   

Professor Karl Gegenfurtner (June 2010).

He visited the laboratory of Professor Frank Bremmer at the University of Marburg, Germany, and   

gave a talk on “Neural basis of saccadic suppression” (June 2010).

He visited the laboratory of Professor Rich Krauslis at the Salk Institute, USA, and gave a talk on   

“Neural basis of saccadic suppression” (November 2010).

He and his postdoctoral fellow Dr Markus Hietanen visited Washington National Primate Research   

Centre, USA, for collaborative research work with Professor Michael Mustari (November – 
December 2010). 

Professor Ted Maddess

Professor Maddess visited the lab of Professor Hatsuo Hayashi, Kyushu Institute of Technology,   

Graduate School of Life Science and Systems Engineering, Japan. He gave an invited lecture on 
“Luminance-balanced multifocal objective perimetry, low spatial frequency channels, and the 
spatial frequency-doubling illusion” (30 March 2010).

Professor Paul Martin

Professor Martin visited University College London, Institute of Ophthalmology, and gave an   

invited lecture titled “Connectional specificity in colour vision circuits: anatomy and physiology of 
the subcortical visual system” (25 June 2010).

Professor Mandyam Srinivasan

Professor Srinivasan was invited to visit the Centre for Perceptual Systems and Department of   

Computer Science, University of Texas, Austin, Texas, USA (10 April 2010).

He was invited to visit the laboratories at Harvard University, USA, to discuss research   

opportunities for collaboration. He also gave a seminar on “Small brains, smart minds: vision 
and navigation in honeybees, and applications to robotics” in the Harvard Electrical Engineering 
Seminar Series (8 October 2010). 

He was invited to discuss research and opportunities for collaboration at the Marine Science   

Center, Northeastern University, Boston, USA (11 October 2010).

Dr Krisztina Valter

Dr Valter visited the laboratories of Professor Guðmundur Arason, Landspitali, Reykjavik, Iceland,   

for collaborative research.
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She visited the University of Wisconsin, Milwaukee, USA, for collaborative research with Professor   

Janis Eells and also visited the laboratories of Dr Joe Carroll, Professor Margaret Wong-Riley, and 
Dr Jerry Lyons. She gave a presentation on “Light-induced inflammatory changes in the retina” (6 
July 2010). 

She visited Professor Girish Kotwal at the Sullivan University, Louisville, Kentucky, USA, and gave   

an invited lecture on “Inflammatory conditions in ophthalmology” (12 July 2010). 

Professor Jochen Zeil

Professor Zeil visited the Werner Reichardt Centre for Integrative Neuroscience, University of   

Tübingen, Germany, and gave a neurocolloquium lecture on “Ecological neuroscience” (15 July 
2010).

He visited the University of Bielefeld, Centre of Excellence in Cognitive Interaction Technology,   

Germany, for collaborative research with Dr Norbert Boeddeker, Professor Martin Egelhaaf, and Dr 
Wolfgang Stürzl (25 August – 1 September 2010).

Dr Ajay Narendra visited Biozentrum, University of Würzburg, Germany, for collaborative research   

work with Professor Dr Wolfgang Rössler and Professor Dr Flavio Roces (23–26 July 2010).  

Dr Narendra visited the Laboratory of Entomology, Zoological Institute, Leuven, Belgium, for   

collaborative research work with Professor Johan Billen (30 July 2010).

Professor Shaowu Zhang

Professor Zhang visited the Institute of Biophysics, Chinese Academy of Sciences, China, for   

collaborative research with Professor Runsheng Chen (October 2010).

He visited the College of Animal Sciences, Zhejiang University, China, for collaborative research   

with Professor Songkun Su (September 2010). 

He visited the Honeybee Institute, Jiangxi Agricultural University, China, for collaborative research   

with Professor Zhijiang Zeng (April–June 2010). 

He visited the BEEgroup, Würzburg University, Germany, for collaborative research with Professor   

Jürgen Tautz (July–August 2010).

International Visitors to the Centre
Mr Wenyan Wu, a PhD student from the National University of Taiwan, visited Professor Shaowu   

Zhang to conduct experiments under the supervision of Professor Zhang (October 2009 to June 
2010).

Professor David Burr from the University Florence, Italy, visited A/Professor Michael Ibbotson for   

collaborative research and to give a seminar at the Eccles Institute of Neuroscience (January 2010).

Dr Marie Dacke of Lund University, Sweden, visited Professor Mandyam Srinivasan to conduct   

collaborative research on honeybee vision (8–24 January 2010).

Ms Torrill Kornfeld, a PhD student at Lund University, Sweden, visited Professor Mandyam   

Srinivasan to conduct collaborative research on honeybee vision (8 January – 15 March 2010).

Professor Benedikt Grothe from University of Munich, Germany, visited Professor Mandyam   

Srinivasan to discuss collaborative research opportunities and gave several lectures and seminars at 
the University of Queensland (31 January – 5 February 2010).

Professor Willi Ribi, Partner Investigator from the Private University of Liechtenstein, visited   

Professor Jochen Zeil and Professor Shaowu Zhang to conduct collaborative research (January – 
April 2010). 
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Professor Silvia Bisti from the University of L’Aquila, Italy, visited Professor Jonathan Stone for   

collaborative research (January–February 2010).

Professor Benedetto Falsini from the Catholic University of Rome visited Professor Jonathan Stone   

for collaborative research (January–February and August 2010)

Mr Mario Pahl, a PhD student from Würzburg University, Germany, visited Professor Shaowu   

Zhang to conduct joint experiments (January–April 2010).

Mr Xiaobo Wu, a PhD student from Jiangxi Agricultural University, China, visited Professor Shaowu   

Zhang to learn the RFID technique and to conduct joint experiments on honeybee navigation 
under the supervision of Professor Zhang (February–March 2010).

Dr Stephane Viollet from the Department of Biorobotics, Laboratory of Movement and Perception,   

CNRS, Marseilles, France, visited Professors Jochen Zeil and Mandyam Srinivasan to conduct 
collaborative research. He also gave seminars on “Steering by gazing: an efficient biomimetic 
control strategy for visually-guided micro air vehicles (February–June 2010).

Dr Simon Schultz from the Imperial College London visited Dr Samuel Solomon to initiate research   

collaboration and also gave a seminar (28–31 March 2010).

Professor Eric Warrant from the Lund Vision Group, University of Lund, Sweden, visited Dr Jan   

Hemmi to conduct collaborative research (January–April 2010). Professor Warrant gave two 
seminars titled “The ecology of vision in darkness” (3 March 2010) and “Vision in nocturnal 
insects: how is it possible?” (31 March 2010).

Professor Gerald Westheimer from the University of California at Berkeley, USA, visited Professor   

Bogdan Dreher to present a lecture on “Neural steps towards stereopsis” (7 April 2010).

Professor Concetta Morrone from Università Vita-Salute San Raffaele, Milan,   Italy, visited Professor 
Michael Ibbotson for collaborative research work.

Professor Songkun Su from the College of Animal Sciences, Zhejiang University, China, visited   

Professor Shaowu Zhang for collaborative research (July 2010).

Professor Yoshinori Nagai from the Kokushikan University, Japan, visited Professor Ted Maddess   

to conduct collaborative research on sensitivity to circularly polarised light in cuttlefish and other 
invertebrates (18–27 August 2010). 

Professor John Robson, FRS, ScD, a Visiting Fellow from the University of Texas, USA, and the   

University of Cambridge, UK, visited Professors Trevor Lamb and Paul Martin. He is conducting 
collaborative research with Professor Lamb on the origin of the peak/sag in the a-wave of the ERG, 
and gave seminars on “Seeing in the dark: single-photon signals in the retina” (November 2010).

Professor John Heckenlively from the Kellogg Eye Institute, Michigan, visited Professor Jonathan   

Stone and gave a seminar on “Progressive retinal dystrophies: genetic factors” (December 2010).

Two international intern students, Ms Sarah Gourmaud from Ecole Normale Superieur, Paris,   

France, and Ms Caitlin McDermott from Mount Holyoke College, South Hadley, MA, USA, visited 
Professor Jochen Zeil.
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Centre Meetings

Vision 2010: From Photoreceptors to Behaviour
Following initial success the previous year, in 2010 the ARC Centre of Excellence in Vision Science 
again organised a satellite meeting to the annual conference of the Australian Neuroscience Society. 
Vision 2010: From Photoreceptors to Behaviour was held on 29–30 January 2010 in Sydney. The 
organising committee included Professor Colin Clifford, Professor Bogdan Dreher, A/Professor Ulrike 
Grünert, Professor Paul Martin, Dr Samuel Solomon, and Professor Jonathan Stone. The Centre was 
a major sponsor of the meeting, with facilities support from the Save Sight Institute and the Sydney 
Eye Hospital. Over 80 national and international delegates attended. Prominent international vision 
scientists who were invited by the Centre to present their work at this meeting included:

Julie Schnapf, University of California, USA  

Rowland Taylor, Oregon Health and Science University, USA  

E J Chichilnisky, Salk Institute, USA  

Greg DeAngelis, University of Rochester, USA  

Alex Wade, Smith–Kettlewell Eye Research Institute, USA  

Benedetto Falsini,Università Cattolica del San Cuore, Italy  

Zhou-Hua Pan, Wayne State University, USA  

Silvia Bisti, University of L’Aquila, Italy.  

Vision 2010 meeting, Sydney 2010.

7
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Young Visionaries Retreat
The Centre’s “Young Visionaries” (graduate students, postdoctoral fellows, and research assistants) held 
their 4th Annual Young Visionaries retreat from 24–26 September 2010 at the ANU Kioloa campus. 
Attendees included 17 young visionaries from the Australian National University, the University of 
Sydney, the University of Queensland, together with 2 visiting students from overseas. The aim of 
the annual event is to facilitate networking and to provide educational opportunities not available 
elsewhere. This year the theme of the retreat was career paths in academia and private enterprise. 
Professor William Audrey from the University of Western Australia, who is an expert on innovation and 
entrepreneurship in the biomedical and other industries, gave a seminar on “Technology and disruptive 
innovation: marketing trends”. A/Professor Phillip Penfold, a Partner Investigator in the Centre from 
EyeCo Ltd, also shared his own experiences of innovation and entrepreneurship.

Participants at the 4th Young Visionaries retreat.

Professor William Audrey presenting his seminar at the Young Visionaries retreat.
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Another invited speaker at the retreat was Professor Colin Clifford, a Centre Chief Investigator at the 
University of Sydney, who gave a seminar on career paths in academia. He also provided tips on writing 
a good CV, after which participants had the opportunity to prepare a CV in a group activity. Mr David 
Rockawin from the ANU Career Centre gave a workshop where attendees had the opportunity to identify 
their own potential and choose the career that best suits their interests, either within or outside academia.  
 

Professor Colin Clifford happily shared his experiences of academia.

Chief Investigators Retreat, Gerringong
The Centre held a Chief Investigators Retreat at Gerringong (near Kiama) on the weekend of 16–17 
October 2010. This setting gave CIs a valuable opportunity to discuss their research in detail and to hear 
feedback on their plans and future directions. The retreat also allowed ideas for further collaboration 
to surface. Discussions made clear that the Centre now has a powerful concentration of research in 
the area of “central high-acuity vision”, and indeed that this area might naturally form the basis for a 
continuation of the Centre beyond 2013. Attendees also came to realise that there were several other 
strands of the Centre’s research that are ripe for attracting fresh sources of funding.

Australasian Ophthalmic and Visual Science Meeting (AOVSM)
Professors Ian Morgan and Ted Maddess, Chief Investigators with the Centre, organised the Australasian 
Ophthalmic and Visual Science meeting in Adelaide on 21–22 November 2010. The aim of the 
meeting was to bring together clinicians and vision scientists from wide variety of disciplines. This 
year, to maximise the interaction between ophthalmologists and vision scientists, the meeting was 
held in conjunction with the annual congress of the Royal Australian and New Zealand College 
of Ophthalmologists (RANZCO). Two symposia covered the topics of Diabetic Retinopathy and 
Developmental Myopia. The Centre sponsored a 1-day symposium in which 5 of the Centre’s PhD 
students, and 11 young ophthalmologists, gave short presentations. Professor Ted Maddess gave the 
ACEVS Vision Science Plenary Lecture on “Pupil-based objective perimetry for blinding diseases”.
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Management Meetings
The Centre held regular management meetings throughout the year. The focus of the meetings was on 
the Centre’s strategic direction and developing policies for Centre operations during the extension phase 
of July 2010 to December 2013. A list of the meetings is below.

Advisory Board Meeting
Annual meeting of the Advisory Board, University of Sydney, Sydney (28 May 2010).  

Executive Committee Meetings
1st Executive Committee Meeting (3 March 2010)  

2nd Executive Committee Meeting (20 May 2010)  

3rd Executive Committee Meeting (11 June 2010)  

4th Executive Committee Meeting (30 July 2010)  

5th Executive Committee Meeting (22 October 2010)  

6th Executive Committee Meeting (10 December 2010).  

Chief Investigators Meetings
1st Chief Investigators Meeting (17 February 2010)  

2nd Chief Investigators Meeting (17 March 2010)  

3rd Chief Investigators Meeting (12 May 2010)  

4th Chief Investigators Meeting (9 June 2010)  

5th Chief Investigators Meeting (14 July 2010)  

6th Chief Investigators Meeting (11 August 2010)  

7th Chief Investigators Meeting (15 September 2010).  
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Commercial Application and Leveraged 
Research

Commercial Application
The commercialisation process to bring the Truefield Analyzer to market with our commercial partner, 
Seeing Machines, is continuing. The TrueField Analyzer (TFA) is a diagnostic device that brings objective 
visual field testing to the clinic. It combines all the advantages of objective testing with “non-contact” 
ease of use, making it easy for both technicians and patients. The device has potential in the diagnosis 
of retinal diseases and neurological disorders affecting vision such as glaucoma, diabetic retinopathy, 
age-related macular degeneration (AMD), and multiple sclerosis.

In 2010, Professor Ted Maddess, a chief investigator in the 
Centre and one of the inventors of the algorithm behind 
the device, presented data on its efficacy at the American 
Academy of Ophthalmology annual meeting in Chicago, 
USA, and at several other international meetings.

A full release of TrueField was originally foreshadowed 
for 2010 but progress has been slowed due to global 
economic conditions. It is now expected that the device 
will be available world-wide in the next year or two. More 
information about TrueField is available at  
www.truefield-analyzer.com

Leveraged Research
The Centre has been actively engaged in leveraging additional funding and in extending research 
across a broad area of vision science. This year, new leveraged research initiatives resulted in tangible 
outcomes for the Centre. These outcomes are listed below.

Professor Colin Clifford and his collaborators were awarded an Australian Research Council grant   

of $400,000 under the Linkage Infrastructure, Equipment and Facilities scheme for the project 
“State-of-the-art upgrade to multi-transmit, multi-receive technology for research-dedicated 3 tesla 
MRI scanner” (Rae C, Bilston LE, Clifford CWG, Macefield VG, Simmons RA, Grunstein RR, Solo V, 
Denson TF, and Hodges JR). 

Professor Jochen Zeil and Dr Jan Hemmi are partners in the joint research agreement between the   

Australian National University and the Defence Science and Technology Organisation (DSTO) 
on a project titled “Insect Hovering Flight”. This is a 3-year project (2010–13) for which DSTO is 
providing $219,000.

Dr Sam Solomon was awarded a National Health and Medical Research Council Project Grant of   

$196,889 for the project “Functional organisation and signals of motion-sensitive neurons in the 
middle-temporal area of visual cortex” (Solomon S and Morley J).

Professor Mandyam Srinivasan received a University of Queensland Major Equipment Grant in   

2010 of $120,000 for “Zebrafish Behavioural Suite” (Scott E, Key B, Parton R, White C, Eyles D, 
Burne T, Marshall J, Srinivasan M, Siebeck U, Temple S).

Professor Jochen Zeil and Dr Ajay Narendra received a Hermon Slade Foundation Grant of   

$84,000 over three years (2010-13) for “The knowledge-base of navigation and foraging tactics in 
Australian Jack Jumper ants”.

Prototype of the TrueField Analyzer.

8 9
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Outreach
Members of the Centre, including Chief Investigators, Postdoctoral Fellows, and Research Students, were 
active in outreach activities during 2010. The Centre’s “School Vision Day” received more publicity in 
the national media than last year and received recognition at the Australian Research Council’s Annual 
Research Expo. Below are summaries of the Centre’s outreach activities during the year.

School Outreach Program: Vision Day
During School Vision Day the Centre’s Young Visionaries visit local primary schools and give students 
a unique chance to see the world through the eyes of their grandparents. What does it feel like to be 
going blind? Primary school students learn about topics such as the anatomy of the eye, colour vision, 
optics, optical illusions, and diseases of the eye. In 2010, the profile of School Vision Day increased 
markedly. It was highlighted in the Australian Research Council’s Discovery newsletter (Spring 2010) 
and was the subject of a 3-page article in the popular magazine Australasian Science (July/August 2010).

Following increased media 
coverage of this outreach 
program, the Centre has 
received expressions of interest 
from other vision organisations 
in Australia who would like 
to collaborate in this event. 
Talks are underway to organise 
collaborative School Vision Days 
in 2011, in this way extending 
the scope of the program across 
Australia.

 
ARC Research Expo
In 2010 the Australian Research Council invited the Centre’s Young Visionaries to participate in its 
Annual Expo, an event to coincide with the announcement of funding outcomes of the major grant 
schemes on 25th October. This year the Expo, which is visited by members of the government, industry, 
and the public, was held in Canberra and showcased research from many Australian universities. The 
Centre was chosen to participate on the basis of the popular 
School Vision Day which the Young Visionaries run. Three 
Young Visionaries – Shaun New, Rizsa Albarracin, and Maria 
Kolic –  demonstrated eye diseases to a large number of 
attendees who visited the Centre’s booth at the Expo. The 
booth was popular with school children who learned about 
diseases of the eye through hands-on techniques.

The first page of an article in 

Australasian Science.

An article in the ARC’s  Discovery 

newsletter.

Shaun New (with eye chart) and Rizsa 

Albarracin (centre) explain eye diseases to 

school children.

9
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Young Visionaries Contribution Awards
In recognition of the outreach activities performed by the Young Visionaries, the Centre Director, 
Professor Trevor Lamb, presented 10 of them with Contribution Awards at their annual retreat in 
September. Professor Lamb thanked them for their efforts and especially their contributions to the 
“VisionDay” program. The recipients of the award in 2010 were Ms Yu‐Shan Hung, Ms Corinne Carle, 
Mr Faran Sabeti, Mr Riccardo Natoli, Mr Shaun New, Ms Lisa Vlahos, Ms Riza Albarracin, Dr Vicki 
Chrysostomou, Dr Siobhan McCarthy, and Dr Sam Inverso.

Young Visionaries receive Contribution Awards from Centre Diector, Trevor Lamb (third from left). From left, Yu‐Shan Hung, Corinne Carle, 

Trevor Lamb, Faran Sabeti, Riccardo Natoli, Shaun New, Lisa Vlahos, and Riza Albarracin. Not pictured: Vicki Chrysostomou, Siobhan 

McCarthy, and Sam Inverso.

Vision Exhibit at Questacon
Another avenue that the Centre uses to promote vision science to the general public is through its 
collaboration with Questacon, the National Science and Technology Centre in Canberra. Questacon 
is one of the most popular tourist attractions in the national capital and provides a unique opportunity 
for the Centre to promote vision science to a large audience through fun and entertainment. Each year, 
more than 400,000 people visit Questacon, including 110,000 school students from 2,000 schools 
across Australia. Two years ago the Vision Centre provided technical and financial support for the 
development of an exhibit (an Ames Room, see picture) that is part of a “Perception Deception” gallery 
at Questacon. The gallery opened to the public in 2009 and is still a very popular exhibit. Information 
about the Centre-sponsored Ames Room can be found at http://perception.questacon.edu.au/ames.html. 

The Ames Room at Questacon, which was developed and sponsored by the Vision Centre. Yes, the 

two students really are the same height.
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Public Walks: Follow the Ant Trail
Dr Ajay Narendra, a postdoctoral fellow and a Young Visionary of the Centre, has since 2007 been 
leading public walks on Mount Majura, and it has now become a regular event. Ant Walks is a “walk 
and talk” for the public organised by Friends of Mount Majura, a Canberra group that promotes public 
awareness about wildlife. In 2010 this event was held twice, on 28th February and 21st March. Dr 
Narendra’s research interest is to find out how and what ants see and making deductions about their 
navigational methods. Ajay shares his enthusiasm with the public and tries to make them see the 
navigation problem from an ant’s perspective. Just how might an ant locate a food source and then 
find its way back to the nest? The walks give people an opportunity to observe and learn about the 
ants they frequently encounter in their backyard or the bush nearby. They also gain an insight into how 
ants interact with other insects and the stunning repertoire of navigational behaviour ants exhibit. The 
90-minute walks are popular and attract 40–50 people from all age groups (from 7 to 80 years).

And don’t step on the ants... Dr Ajay Narendra (checked shirt) explains how ants navigate. His public “Ant Walks” are a 

popular Canberra event.

 Other Centre Outreach Activities
Mr Shaun New, a Centre PhD student, gave a presentation “A gaze inside the vertebrate eye” at the   

2010 National Youth Science Forum (25th January 2010).

Dr Krisztina Valter, Professor Jochen Zeil, and Mr Shaun New hosted students participating in the   

National Youth Science Forum (25 January 2010).

Dr Jan Hemmi was invited to give a lecture and coordinate field work for the 2010 IBRO Advanced   

Neuroscience School on Neuroethology in Argentina (March 2010).

Professor Shaowu Zhang gave 3 lectures on visual cognition and honeybee navigation at the   

Honeybee Institute, Jiangxi Agricultural University (April/May 2010). 
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Professor Mandyam Srinivasan gave an invited seminar on “Visual information processing in   

honeybee navigation and applications to robotics” at the Department of Mathematics, University of 
Queensland (30 August 2010).

Professor Mandyam Srinivasan gave an invited “Black Box” lecture on “Towards biologically   

inspired visual guidance for autonomous aerial vehicles” at the Australian Defence Science and 
Technology Organisation, Melbourne (27 September 2010).

Professor Shaowu Zhang gave 8 lectures to graduate students at the College of Animal Sciences,   

Zhejiang University (October 2010).

Professor Shaowu Zhang gave an introductory lecture on honeybee behavioural research at Qiushi   

Academy of Zhejiang University (15 October 2010).

Professor Mandyam Srinivasan gave a keynote lecture on “Visual information processing in   

honeybee navigation and applications to robotics” at Geelong Innovation Forum, Deakin 
University, Geelong (1–2 November 2010).

Professor Shaowu Zhang gave a lecture on the effects of caffeine and cocaine on learning, memory,   

and dance in honeybees to the Bee Group at the College of Animal Sciences, Zhejiang University 
(17 November 2010).

Professor Jochen Zeil gave invited seminars at La Trobe University and Deakin University on “How   

do animals find home?” (November 2010).

Professor Jochen Zeil gave two invited lectures to 2nd year biology students at Macquarie   

University on “The evolution of vision” as part of their course on neuroethology.

Professor Ted Maddess hosted ACT College students for a 1-week work experience.  

Professor Maddess was interviewed on three occasions concerning commercialisation of PhD   

research projects.

Professor Ted Maddess gave a lecture on perimetry to a group of ACT optometrists.  

Following publication of Professor Mandyam Srinivasan’s online journal article, a group of   

United States middle school students decided to do a school project on the topic. The study 
concerned how honeybees sense polarized light to navigate by the sun, and Professor Srinivasan 
provided useful guidance to the students who, fascinated by the paper, wanted to design similar 
experiments.

10
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Media Coverage
The Centre’s research received wide-ranging media coverage in 2010, nationally and internationally. 
As listed below, the Centre issued 18 media releases and provided 1 feature article about the Centre’s 
Young Visionaries outreach activities. These sparked significant media interest and resulted in 1 
magazine article, 19 newspaper articles, and 22 radio interviews. In addition, there were over a 

hundred web stories in response to those media releases.

Media Releases
Macular degeneration: immune system gone wild (7 December 2010)  

Wallabies found to have poor colour vision (6 December 2010)  

Robots imitate honeybees for aircraft aerobatics (2 December 2010)  

‘Strictly ballroom’ finds brain’s colour centre (19 October 2010)  

New hope for sun-burned eyes (13 October 2010)  

Three’s the limit for our eyes (15 September 2010)  

Scientists find a new slant on vision (17 August 2010)  

Seahorses may hold key to new sight (29 July 2010)  

Chance discovery sheds new light on vision (21 July 2010)  

Hope rise for blindness recovery (14 July 2010)  

3D TV gets the green light (7 July 2010)  

3D displays FAQ Sheet (5 July 2010)  

‘Quake’ reveals how eyes and ears keep us balanced (29 June 2010)  

New hope for restoring sight (18 May 2010)  

Fish ‘use secret communications’ (26 February 2010)  

The role of oxygen in common eye diseases (29 January 2010)  

Help in sight for ageing vision (29 January 2010)  

Eyesight in the spotlight (22 January 2010)  

Feature Article
The Young Visionaries (July 2010)

Magazine Article
Dr Krizstina Valter: article in Insight News (magazine for ophthalmic health professionals), “Vision 

goggles” (November 2010).

Newspaper Articles
Dr Erin Goddard et al.: article in   The Age, The Brisbane Times, The Sydney Morning Herald, and 
The Daily Telegraph, “Strictly ballroom a hit for science” (October 2010).

Dr Ajay Narendra: article in   The Courier Mail, “Ants develop night sight” (12 October 2010).

Dr Ajay Narendra: article in   ABC Science, “Bull ants have the right eye for the job” (6 October 2010). 

10
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Dr Ajay Narendra: article in   The Canberra Times, “Jack be nimble: see tiny navigators jump to it” 
(19 February 2010).

Dr Ajay Narendra: article in   The Chronicle, Canberra, “Researcher’s plans to make ants popular” 
(16 February 2010).

Dr Ajay Narendra: four articles in   The Courier Mail, Sydney Morning Herald, ABC Science, and 
ANU News, “Twilight zone a boom time for bull ants” (3–6 February 2010).

Dr Chris Tailby et al: article in The Sydney Morning Herald, on “Receptive field asymmetries   

produce color-dependent direction selectivity in primate lateral geniculate nucleus” (May 2010).

Dr Keely Bumsted O’Brien: two articles in   The Age and The Sydney Morning Herald, “Scientists 
look to seahorses in battle against blindness” (29 July 2010).

Professor Mandyam Srinivasan:   article in Queensland Country Life, “Bee eyes help plane landing” 
(24 June 2010).

Professor Mandyam Srinivasan:   article in Australian Horticulture, “Making a beeline for pollination 
advance” (March 2010).

Professor Mandyam Srinivasan: article in   Deccan Herald, India, “New light on busy bees” (21 
January 2010).

Dr Krizstina Valter: article in   ANU News, “New hope for sunburned eyes” (13 October 2010).

Radio Interviews
Four interviews with Professor Colin Clifford for ABC Radio Gippsland, Triple J’s “The Hack”, 2UE   

Sydney, and 4BC Brisbane on the topic of 3D television (May–August 2010).

Four interviews with Professor Colin Clifford for ABC Radio NSW, ABC Radio Queensland, ABC   

Radio Brisbane, and ABC Radio Newcastle on the topic of “Strictly ballroom finds brain’s colour 
centre” (19–20 October 2010).

Interview with Dr Sam Solomon for ABC News ‘PM’ program providing expert commentary on the   

topic of “Concerns over safety for proposed 3D televisions” (15 February 2010).

Two interviews with Dr Ajay Narendra for ABC Southeast NSW and 2CC Canberra on the topic of   

“Task-specific eye structures in bull ants” (October 2010).

Two interviews with Dr Keely Bumsted O’Brien for SBS Radio and 774 ABC Melbourne on the   

topic of “Seahorses and blindness” (29 July 2010).

Five interviews with Mr Saul Thurrowgood for ABC Radio Breakfast Brisbane, ABC 720 Perth, ABC   

666 Canberra, ABC Radio National, and ABC Townsville on “Honeybees provide blueprint for new 
autopilot device” (2 Dec 2010).

Interview with Professor Mandyam Srinivasan for ABC 612 Brisbane on “Honeybees help aircraft   

aerobatics” (2 Dec 2010).

Three interviews with Dr Krizstina Valter for ABC North Queensland, ABC Rural Queensland, and   

Sydney North Shore Radio FM 99.3 on “Sun-burned eyes” (October–November 2010).

Internet Stories

Wallabies see less colour1.	 s   (ScienceAlert) 10/12/2010

When immune cells go wil2.	 d  (ScienceAlert) 07/12/2010

Macular degeneration: immune system gone wil3.	 d   (Australian Healthcare & Hospitals 
Association) 07/12/2010

Aerobatics aircraft on autopilo4.	 t   (ScienceAlert) 02/12/2010
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Autopilot aerobatics aircraf5.	 t   (ScienceAlert) 01/12/2010

Robots imitate honey bees for aircraft aerobatic6.	 s  (The University of Queensland) 01/12/2010

Light may help heal sun damage to eye7.	 s   (ABC Rural) 02/11/2010

Movie finds our colour centr8.	 e   (University of Sydney) 01/11/2010

Analysis of Strictly Ballroom leads to colourful conclusion9.	 s   (The Daily Telegraph) 20/10/2010

Strictly Ballroom a hit for scienc10.	 e   (Big Pond) 19/10/2010

Strictly Ballroom a hit for scienc11.	 e   (Sky News Australia) 19/10/2010

Strictly Ballroom a hit for scienc12.	 e   (SBS World News Australia) 19/10/2010

Strictly Ballroom a hit for scienc13.	 e   (The Age) 19/10/2010

Strictly Ballroom a hit for scienc14.	 e   (Nine MSN) 19/10/2010

Strictly Ballroom a hit for scienc15.	 e   (Yahoo! News Australia) 19/10/2010

Strictly Ballroom a hit for scienc16.	 e   (National Nine News) 19/10/2010

Movie finds our colour centr17.	 e   (ScienceAlert) 19/10/2010

‘18.	 Strictly ballroom’ finds brain’s colour centre   (Australian Healthcare & Hospitals 
Association) 19/10/2010

New hope for sunburned eye19.	 s   (Medical Search) 14/10/2010

Non-invasive method to heal damaged vision develope20.	 d   (Knoxville Times) 13/10/2010

Non-invasive method to heal damaged vision develope21.	 d   (Big News Network) 13/10/2010

Non-invasive method to heal damaged vision develope22.	 d   (New Zealand News.Net) 13/10/2010

Staring at the fire good for your eyes23.	 ?   (Riot Act) 13/10/2010

New hope for sun-burned eye24.	 s   (Australian Healthcare & Hospitals Association) 13/10/2010

New hope for sunburned eye25.	 s   (ScienceAlert) 13/10/2010

Strictly Ballroom a hit for scienc26.	 e   (Nine MSN) 09/10/2010

Three’s the limit for our eye27.	 s   (ScienceAlert) 15/09/2010

Brain adapts to slant visio28.	 n   (ScienceAlert) 17/08/2010

Scientists look to seahorses in battle against blindnes29.	 s   (The Sydney Morning Herald) 29/07/2010

Scientists look to seahorses in battle against blindnes30.	 s   (Brisbane Times) 29/07/2010

Seahorses may hold key to new sigh31.	 t   (redOrbit) 29/07/2010

Scientists look to seahorses in battle against blindnes32.	 s   (The Age) 29/07/2010

Scientists looks to seahorses in battle against blindnes33.	 s   (Brisbane Times) 29/07/2010

Scientists looks to seahorses in battle against blindnes34.	 s   (The Age) 29/07/2010

Seahorse study may save sigh35.	 t   (ScienceAlert) 28/07/2010

Chance discovery sheds new light on visio36.	 n   (redOrbit) 22/07/2010

Chance discovery sheds new light on visio37.	 n   (Innovations Report) 21/07/2010

Chance discovery sheds new light on visio38.	 n   (Innovations Report) 21/07/2010

Chance discovery sheds new light on visio39.	 n   (Australian Healthcare & Hospitals 
Association) 21/07/2010

Hopes rise for blindness recover40.	 y   (redOrbit) 15/07/2010

Hopes rise for blindness recover41.	 y   (Australian Healthcare & Hospitals Association) 14/07/2010
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3D televisions don’t pose extra health risk: vision exper42.	 t   (Medical Search) 09/07/2010

Expert says 3D TV is safe for the eye43.	 s   (International Business Times) 08/07/2010

Use of visual acuity to screen for significant refractive errors in adolescent44.	 s   (Archives of 
Ophthalmology) 08/07/2010

3DTV poses no extra health ris45.	 k  (Nine MSN) 07/07/2010

3DTV poses no extra health ris46.	 k   (Yahoo! News Australia) 07/07/2010

3DTV poses no extra health ris47.	 k   (The West Australian) 07/07/2010

3DTV poses no extra health ris48.	 k   (National Nine News) 07/07/2010

3DTV poses no extra health ris49.	 k   (WA Today) 07/07/2010

3DTV poses no extra health ris50.	 k   (Sky News Australia) 07/07/2010

3DTV poses no extra health ris51.	 k   (Big Pond) 07/07/2010

‘Quake’ reveals how eyes and ears keep us balance52.	 d   (redOrbit) 30/06/2010

Partners create human balanc53.	 e   (ScienceAlert) 29/06/2010

‘Quake’ reveals how eyes and ears keep us balance54.	 d   (Australian Healthcare & Hospitals 
Association) 29/06/2010

Verhaltensforschung Riffbarsche erkennen Artgenossen anhand von UV-Muster55.	 n   (Spiegel 
Online) 26/02/2010

Fische auf Kurzwell56.	 e   (Wissenschaft.de) 26/02/2010

Australische Riffbarsche erkennen ihre Artgenossen an UV-Muster57.	 n   (Aachener 
Nachrichten) 26/02/2010

Saffron could help “spice” up visio58.	 n   (Newslocale.org) 10/02/2010

Oxygen: key to common eye disease59.	 s  (redOrbit) 01/02/2010

Eyesight in the spotligh60.	 t   (redOrbit) 23/01/2010

Making airplanes fly like honey bee61.	 s   (SmartPlanet) 01/12/2010

Oxidative stress bioanalytical facilit62.	 y  (Chromatography Online) 19/11/2010

Oxidative stress bioanalytical facilit63.	 y   (Spectroscopy) 19/11/2010

‘Brain adapts to slant vision64.	 ’   (India Report) 19/08/2010

Vertical pupils help snakes stalk their pre65.	 y   (OneIndia News) 07/08/2010

Vertical pupils help snakes stalk their pre66.	 y   (Daily News & Analysis) 07/08/2010

Vertical pupils help snakes stalk their pre67.	 y   (India Vision) 07/08/2010

Vertical pupils help snakes stalk their pre68.	 y   (AndhraNews.net) 07/08/2010

Vertical pupils help snakes stalk their pre69.	 y   (Net India123) 07/08/2010

Vertical pupils help snakes stalk their pre70.	 y   (Webindia123.com) 07/08/2010

Vertical pupils help snakes stalk their pre71.	 y   (Yahoo! India News) 07/08/2010

Vertical pupils help snakes stalk their pre72.	 y  (Sify) 07/08/2010

Vertical pupils help snakes stalk their pre73.	 y   (Daily India) 07/08/2010

Vertical pupils help snakes stalk their pre74.	 y  (Taragana) 07/08/2010

Vertical pupils help snakes stalk their pre75.	 y   (News Track India) 07/08/2010

Vertical pupils help snakes stalk their pre76.	 y   (NewKerala.com) 07/08/2010

Vertical pupils help snakes stalk their pre77.	 y   (Smashits) 07/08/2010
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Slit pupils help snakes ambush their pre78.	 y   (New Scientist) 07/08/2010

Assistent Robote79.	 r   (Heise Online) 30/07/2010

Assistent Robote80.	 r   (C’t – Magazin) 30/07/2010

3D technology images flying animal81.	 s   (Discovery News) 14/07/2010

3D TV won’t be pain for eye sigh82.	 t   (Top News) 11/07/2010

3D TV won’t hurt eyes, says exper83.	 t   (ITProPortal.com) 09/07/2010

No health risk from 3D T84.	 V  (Tech Watch) 09/07/2010

3D TV poses no health threat: Australian exper85.	 t   (Balita-Dot-Ph) 08/07/2010

Moderate 3D TV watching safe to the eyes, says Sydney pro86.	 f   (International Business 
Times) 08/07/2010

3D TV poses no health threat: Australian exper87.	 t  (People’s Daily Online (EN)) 07/07/2010

3D TV poses no health threat: Australian exper88.	 t   (Scottrade) 07/07/2010

3D TV poses no health threat: Australian exper89.	 t   (iStockAnalyst) 07/07/2010

3D TV poses no health threat: Australian exper90.	 t   (Xinhua News (Eng.)) 07/07/2010

3DTV poses no extra health risk: exper91.	 t  (AllVoices) 07/07/2010

Final moments of bee landing tactics reveale92.	 d   (Blog Network) 01/01/2010

Seeing Machines Ltd (SEE93.	 )   (InvestEgate) 30/11/2010

Seeing Machines Ltd – AGM statemen94.	 t   (Yahoo! Finance UK) 30/11/2010

Seeing Machine95.	 s   (Growth Company) 26/10/2010

Seeing Machines valuation supported by mining deals alone – Ediso96.	 n   (Proactive 
Investors) 23/10/2010

Seeing Machines valuation supported by mining deals alone – Ediso97.	 n   (Proactive Investors 
UK) 23/10/2010

Seeing Machines valuation supported by mining deals alone – Ediso98.	 n   (Proactive Investors 
Australia) 22/10/2010

Seeing Machines Ltd (SEE99.	 )   (InvestEgate) 20/09/2010

The Driver’s Only Human ..100.	 .   (Mechanical Engineering Magazine) 02/09/2010

Seeing Machines wins first DSS deal under under Freeport–McMoRan framewor101.	 k   (Proactive 
Investors UK) 15/03/2010

Seeing Machines contract with Freeport McMoRan could be a watershed momen102.	 t   (Proactive 
Investors Australia) 04/03/2010

Seeing Machines secures first major deal for Driver State Sensor technolog103.	 y   (Proactive Investors 
Australia) 12/02/2010

Seeing Machines secures first major deal for Driver State Sensor technolog104.	 y   (Proactive Investors 
UK) 12/02/2010

Seeing Machines projects successful future for DSS, in discussion with distribution partners over 105.	
TrueField Analyzer   (Proactive Investors Australia) 08/02/2010

Seeing Machines projects successful future for DSS, in discussion with distribution partners over 106.	
TrueField Analyzer (Proactive Investors UK) 08/02/2010
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Performance Measures and Outcomes

Research Findings

Performance Measure Target Outcome in 2010

Number and quality of  

publications

50 refereed journal articles. 

Majority of publications in 

journals with impact factor 

>2.5

10 book chapters

5 invited reviews

80 meeting abstracts

53 journal articles, of which 41 

(77%) were in international refereed 

journals with impact factor >2.5

10 book chapters 

3 invited reviews

4 full-length refereed conference 

papers

123 abstracts and conference 

proceedings

Number of patents
Filing an average of  

1 p.a. after 1 year
2 international patents pending

Invitations to address and participate in 

international conferences

20 p.a. (plenary or keynote 

lectures, sessions chaired, or 

convening roles)

Total: 34

15 invitations to organise/chair 

international conferences  

19 invited presentations at 

international conferences

Invitations to visit leading international 

laboratories
25 p.a. 24 

Number and nature of commentaries 

about Centre achievements

100 p.a. highlighting 

Centre research in media 

outlets (television, radio, 

newspapers, internet, etc.)

Total: 167

18 Media releases issued, and  

1 feature article written 

These resulted in: 

1 magazine article

19 newspaper articles

22 radio interviews

106 internet stories

11
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ARC Centre of Excellence in Vision Science

Research Training and Professional Education

Performance Measure Target Outcome in 2010

Number of postgraduates recruited 10 p.a.

Total: 7

6  PhD

1  Masters

Number of postgraduate completions 10 p.a. after first 3 years 5 PhD 

Number of honours students 8 p.a. 6

Number of professional courses 1 p.a. 1

Participation in professional courses 5 CI/PIs participate p.a. 5

Number and level of undergraduate and 

high school courses

2 p.a. undergraduate summer 

schools, and

5 p.a. undergraduate course 

contribution

27 undergraduate courses 

contributed to by Centre members

International, National, and Regional Links and Networks 
Performance Measure Target Outcome in 2010

Number of international visitors 20 p.a. 21 international visitors

Number of international and national 

workshops

At least 1 meeting, or satellite 

event, at a national or 

international meeting p.a., 

and 1 targeted workshop p.a.

1 international satellite meeting, 

and

1 international symposium

Number of visits to overseas laboratories 20 p.a. 24
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End User Links 

Performance Measure Target Outcome in 2010

Number and nature of commercialisation 

activities

2 interactions with 

commercial partners 

commenced p.a.

Ongoing interaction with Seeing 

Machines for the TrueField analyzer 

Number of government, industry, and 

business briefings
4 p.a.

Total: 11

Seeing Machines:  

4 briefings of the Board

1 shareholder briefing 

EyeCo Ltd:

2 Advisory Board Meetings

ORIA:

1 member of Research Advisory 

Committee 

Retina Australia:

1 Chair of Grants Advisory 

Committee

ARC Research Excellence in 

Australia Initiative:

1 member, Research Evaluation 

Committee

Bendor Research Pty Ltd:

1 meeting

Number of Centre associates trained/

training in technology transfer and 

commercialisation

10 p.a.

17 students and postdocs attended 

seminar on “Technology and 

disruptive innovation: marketing 

trends” at YV retreat 

Number and nature of public awareness 

programs
5 p.a.

Total:25

1 Questacon exhibit sponsored 

2 public walks 

1 participation in National Youth 

Science Forum

21 invited lectures at national and 

international institutes
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ARC Centre of Excellence in Vision Science

Organisational Support 
Performance Measure Target Outcome in 2010

Annual cash contributions from 

collaborating institutions/organisations

As listed in Table 1 of Schedule 3 of 

Collaborating Parties Agreement

Cash contributions were 

provided, totalling over 

$598,000

Annual in-kind contributions from 

collaborating institutions/organisations

As listed in Table 2 of Schedule 3 of 

Collaborating Parties Agreement

In-kind contributions were 

provided, with a total value of 

over $1.33m

Number of new organisations recruited to 

or involved in the Centre

The Centre will initiate new linkages as 

research directions evolve
2 (SWRI and EyeCo Ltd)

Level and quality of infrastructure 

provided to the Centre

Listed in Application (Section F1, Part G), 

and will be evaluated by Advisory Board
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Governance 
Performance Measure Target Outcome in 2010

Breadth and experience of the 

members of the Advisory Board

Extensive international experience. 

Leadership in all research fields and 

end-user links, and in IP. Membership 

is listed in Application.

Extensive international 

experience. Leadership in all 

research fields and end-user 

links, and in IP.  

Membership is listed in  

Section 2.

Frequency and effectiveness of 

Advisory Board meetings

2 annual meetings p.a., with full 

input from and feedback to the 

Executive Committee

1 Advisory Board meeting

Quality of the Centre strategic plan To be assessed by Advisory Board

The Centre developed a 

detailed 5-year Strategic Plan 

for 2010–13 with Advisory 

Board input

Effectiveness of arrangements to 

manage Centre nodes

Continual monitoring by Research 

Director, and at least 2 Executive 

Committee meetings p.a.

Management of the nodes has 

been continually monitored by 

the Chief Operations Officer 

and the Research Director, 

and reviewed by the Executive 

Committee  

6 formal meetings of the 

Executive Committee (and 

additional decisions taken by 

electronic communication)

7 Chief Investigators meetings

The adequacy of the Centre’s Key 

Performance Measures

To be assessed by Advisory 

Board

National Benefit 
Performance Measure Target Outcome in 2010

Measures of expansion of Australia’s 

capability in priority area(s)

To be evaluated by Advisory Board, 

measuring international visitors, 

plenary and invited talks, scientific 

exchanges, international workshops, 

joint international publications 

Case studies of economic, social, 

cultural, environmental, or other 

benefits 2 p.a 0

12
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ARC Centre of Excellence in Vision Science

Financial Statement

Financial Statement
Income and Expenditure Statement for 2010

Accumulated funds from 2009 $2,098,637

ARC Centre Grant in 2010 $2,073,432

Cash Contributions by Node in 2010*

-  Australian National University

-  University of Queensland

-  University of Western Australia

-  University of Sydney

$411,258

$10,000

$75,129

$102,500

Total Available Funds $4,770,956

Expenditure

Salaries $1,907,653

Equipment $186,445

Travel $301,890

Other Expenditure $205,451

Total Expenditure $2,601,439

Reserve

Accumulated funds at the end of 2010 $2,169,517 

*Note: Part of cash contributions for second half of 2010 will be realised in 2011 due to late approval of 
variations in the Collaborating Parties Agreement.

12
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Centre Membership

Chief Investigators
Professor Trevor Lamb, The Australian National University  

Professor Colin Clifford, The University of Sydney  

Professor Stephen Cringle, The University of Western Australia  

Professor Bogdan Dreher, The University of Sydney  

Associate Professor Mark Edwards, The Australian National University  

Associate Professor Ulrike Grunert, The University of Sydney  

Associate Professor Michael Ibbotson, The Australian National University  

Dr Andrew James, The Australian National University  

Professor Ted Maddess, The Australian National University  

Professor Paul Martin, The University of Sydney   

Professor Ian Morgan, The Australian National University  

Professor Jan Provis, The Australian National University  

Dr Samuel Solomon, The University of Sydney  

Professor Mandyam Srinivasan, The University of Queensland  

Professor Jonathan Stone, The University of Sydney  

Dr Krisztina Valter, The Australian National University  

Professor David Vaney, The University of Queensland  

Professor Dao-Yi Yu, The University of Western Australia  

Professor Jochen Zeil, The Australian National University  

Professor Shaowu Zhang, The Australian National University   

Centre Fellows
Dr Keely Bumsted O’Brien, The Australian National University  

Dr Jan Hemmi, The Australian National University  

Visiting Fellows
Professor Silvia Bisti, University of L’Aquila, Italy   

Dr Marie Dacke, University of Lund, Sweden  

Professor Yoshinori Nagai, Kokushikan University, Japan  

Professor John Robson, Gonville & Cains College, Cambridge, UK  

Dr Stephane Viollet, CNRS, France  

Professor Eric Warrant, University of Lund, Sweden  

Professor Willi Ribi, University of Liechtenstein, Liechtenstein  

13
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ARC Centre of Excellence in Vision Science

Partner Investigators
Professor Silvia Bisti, University of L’Aquila, Italy  

Dr Nick Cerneaz, Seeing Machines, Canberra  

Mr Arthur Cheng, ObjectiVision Pty Ltd, Sydney  

Dr Marie Dacke, University of Lund, Sweden  

Professor Martin Egelhaaf, University of Bielefeld, Germany  

Professor Dario Floreano, EPFL Lausanne, Switzerland  

Dr Russell Hamer, Smith–Kettlewell Eye Research Institute, USA  

Dr Christian Lueck, The Canberra Hospital  

Professor Michael Mustari, Emory University, USA  

Professor Yoshinori Nagai, Kokushikan University, Japan  

Dr Philip Penfold, Eye Co Pty Ltd, Brisbane  

Professor Willi Ribi, University of Liechtenstein, Liechtenstein  

Dr Jonathan Roberts, CSIRO ICT Centre, Brisbane    

Professor William Sponsel, Southwest Research Institute, USA  

Dr Simo Vanni, Helsinki University of Technology, Finland  

Professor Eric Warrant, University of Lund, Sweden  

Professor Johannes Zanker, Royal Holloway, University of London, UK  

Associate Investigators
Dr Marconi Barbosa, National ICT Australia, Canberra  

Dr Andreas Bartels, MPI Biological Cybernetics, Germany  

Dr Meeuwis Boelen, La Trobe University, Melbourne  

Dr Norbert Boeddeker, University of Bielefeld, Germany  

Emeritus Professor William Burke, The University of Sydney  

Dr Tiberio Caetano, National ICT Australia, Canberra  

Dr Mary Conte, Weill Medical College of Cornell University, USA  

Emeritus Professor Adrian Horridge, The Australian National University  

Dr Gregory Jackson, The University of Alabama at Birmingham, USA  

Emeritus Professor Janus Kulikowski, The University of Manchester, UK  

Professor Thomas Labhart, The University of Zurich, Switzerland  

Dr Pamela Megaw, James Cook University, Townsville  

Dr Shin’ya Nishida, NTT, Japan  

Professor Edward Pugh Jr, UC Davis, USA  

Dr Sebastien Rougeaux, Seeing Machines, Canberra  

Associate Professor Katrina Schmid, Queensland University of Technology, Brisbane  

Professor Jonathan Victor, Weill Medical College of Cornell University, USA  

Dr Misha Vorobyev, The University of Auckland, New Zealand  

Dr Andreas Wenzel, University Hospital Zurich, Switzerland  
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Centre Office Staff
Ms Dorothea Huber, The Australian National University  

Ms Mila Pesik, The Australian National University   

Ms Barbara Ward, The Australian National University  

Mr Raymond Wong, The Australian National University   

Postdoctoral and Research Fellows
Dr Carla Abbott, The University of Sydney  

Dr Regan Ashby, The Australian National University  

Dr Andrew Bell, The Australian National University  

Dr Carlos Cassanello, The Australian National University  

Dr Shaun Cloherty, The Australian National University  

Dr Markus Hietanen, The Australian National University  

Dr Nikolai Liebsch, The University of Queensland  

Dr Tobias Merkle, The Australian National University  

Dr Ajay Narendra, The Australian National University  

Dr Alexander Pietersen, The University of Sydney  

Dr Yanti Rosli, The Australian National University  

Dr Kiley Seymour, The University of Sydney  

Dr Ulrike Siebeck, The University of Queensland  

Dr Er-Ning Su, The University of Western Australia  

Dr Chun Wang, The University of Sydney  

Dr Paula Yu, The University of Western Australia  

Dr Dana Zhang, The University of Western Australia  

Research Assistants
Ms Charean Adams, The University of Sydney  

Dr Erika Becker, The University of Sydney  

Mr Daniel Bland, The University of Queensland  

Ms Natalie Bland, The University of Queensland  

Ms Sally Blest, The University of Sydney  

Ms Lucia Corso, The University of Sydney  

Mr Dean Darcy, The University of Western Australia  

Ms Arzu Demir, The University of Sydney  

Ms Cindy Guy, The University of Sydney  

Ms Zhu Hong, The Australian National University   

Ms Piyankarie Jayatilaka, The Australian National University  

Mr Nicholas Nacsa, The University of Queensland  

Dr Riccardo Natoli, The Australian National University  

Dr Aung Si, The Australian National University  
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Mr Dean Soccol, The University of Queensland  

Ms Selina Solomon, The University of Sydney  

Ms Sharon Spana, The University of Sydney  

Mr Saul Thurrowgood, The University of Queensland  

Mr Joshua Young, The University of Sydney  

Ms Natalie Zeater, The University of Sydney   

Note: Staff members listed above have worked for the Vision Centre in a full-time or part-time capacity 
at some stage during 2010. Casual staff working for the Centre as Research Assistants or Technicians 

have not been included.

PhD Students
Ms Nurliyana Abdullah, The Australian National University  

Ms Rizalyn Albarracin, The Australian National University  

Mr Samuel Baker, The University of Queensland  

Dr Chandra Balaratnasingam, The University of Western Australia  

Mr Parthasarathy Bhagavatula, The University of Queensland  

Ms Corinne Carle, The Australian National University  

Mr Soon Keen (Kenny) Cheong, The University of Sydney   

Mr Hugh Dennett, The Australian National University  

Ms Wiebke Ebeling, The Australian National University  

Mr Antony Gates, The Australian National University  

Ms Erin Goddard, The University of Sydney  

Dr Timothy Gray, The University of Western Australia  

Mr Alex Hadjinicolaou, The Australian National University  

Ms Yu-Shan Hung, The Australian National University	  

Mr Samuel Inverso, The Australian National University  

Ms Min Hye Kang, The University of Western Australia  

Ms Diana Kirk, The Australian National University  

Mr Peter Kozulin, The Australian National University  

Ms Hie-Rin Lee, The Australian National University  

Ms Chuanxu Li, The Australian National University  

Mr Damien Mannion, The University of Sydney  

Ms Eliza Middleton, The Australian National University  

Mr Richard Moore, The University of Queensland  

Mr Charith Nandasena, The University of Sydney   

Mr Shaun New, The Australian National University  

Mr Navid Nourani, The University of Queensland  

Ms Kumiko Percival, The University of Sydney   

Mr Sivaraman Purushothuman, The University of Sydney   

Ms Angeliza Querubin, The Australian National University  

Mr Samuel Reid, The Australian National University  
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Mr Philip Romo, The University of Sydney  

Mr Matthew Rutar, The Australian National University  

Mr Faran Sabeti, The Australian National University  

Ms Sae-Kyung Shin, The University of Auckland  

Mr Benjamin Sivyer, The University of Queensland  

Mr Gavin Taylor, The University of Queensland  

Mr Ryan Taylor, The Australian National University  

Ms Lisa Vlahos, The Australian National University  

Mr Raymond Wong, The Australian National University  

Ms Fan Xiang, The Australian National University  

PhD Students registered at other universities
Ms Fabiana di Marco, The University of L’Aquila, Italy  

Mr Mario Pahl,  The University of Würzburg, Germany  

Ms Wen-Yen Wu, The National University of Taiwan, Taiwan  

Note:  The above students are enrolled in overseas universities but have spent part of their studies at the 

Vision Centre under the joint supervision of a Centre Chief Investigator.

Masters students
Dr Naeem Fatehee, The University of Western Australia  

Ms Maria Kolic, The Australian National University  

Dr Jason Lim, The University of Western Australia  

Ms Priscilla Tan, The University of Western Sydney  

Honours students
Mr Arnab Ahmed, The University of Sydney  

Ms Saba Gharaei, The University of Sydney  

Ms Katrina Li, The Australian National University   

Ms Sharyn Liew, The Australian National University   

Ms Chloe Raderschall, The Australian National University   

Ms Molis Yunzab, The Australian National University  

Summer Scholar
Ms Adelaide Dennis, The Australian National University  


