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Noticeboard

AVA on the Internet

The Applied Vision Association now has its own world wide web pages at:
http://www.dmu.ac.uk/ava/

The pages contain details of who is on the committee, contact emails,
latest details on forthcoming AVA meetings and links to other vision
related pages. There are also archives of abstracts from previous AVA
meetings.

There is also an AVA anonymous ftp site at: ftp://hc.les.dmu.ac.uk
This site contains:

- a hyperspectral data set of natural scenes produced by Gavin Brelstaff
(see http:/lwww.crs4.it/~gjb/ftpJOSA.html).

- David Foster’s bootstrap program for estimating the accuracy of a
statistical estimate derived from a set of experimental data (see http://
www.op.umist.ac.uk/bootstrap.html).

If there is anything else you think this archive should contain then let us
know.

AVA and OPO Subscriptions

Membership for 1999/2000 will be as follows: ordinary members £18,
student members £9. Those members who pay by standing order for the
AVA and Ophthalmic and Physiological Optics please check that the
correct amount is being paid to the AVA.

Editorial

This issue of the Bulletin contains abstracts from the AVA Natural Images
meeting held at Bristol University. The issue also contains full details of
the joint AVA/Colour Group postgraduate meeting to be held at City
University and the 4" AVA Christmas meeting at Aston University.
Lastly, we are announcing preliminary details of the AVA Annual meeting
to be held in London in March 2000. If you have any comments on the
Bulletin of the AVA then do contact me: mscase@dmu.ac.uk
Deadline for copy for the next Bulletin - 10*" December 1999



Geoffrey J. Burton Memorial Fund

The fund was established in 1986 with the aim of providing financial
assistance to students (postgraduates studying for a higher degree or first-
year postdoctoral junior scientists) based in the UK travelling to any
conferences or meetings at which they will be presenting a paper or poster.
Donations to the fund can be directed to the AVA secretariat and cheques
etc. should be made payable to “The Geoffrey J. Burton Memorial Fund”.

The maximum award to any one individual is £400.

The AVA Committee has decided that from now on there will be a single
award made once a year. The closing date for awards will be the last day
in February each year and will be for conferences held from 1t March to
the end of the following February (i.e. there will not be retrospective
awards). Applicants do not have to be presenting at an AVA conference.

The next closing date for applications is:
29" February 2000
for conferences held between 15t March 2000 and 28" February 2001.

To apply for an award you need to complete an application form which is
available from:

The AVA Secretariat,
College of Optometrists,
42 Craven Street,
London,

WC2N 5NG.

A PDF format version of the application form is available on the AVA
web site at:
http://www.dmu.ac.uk/ava/



15™ September 1999
Natural Images Meeting,
University of Bristol

Abstracts of Presentations:
9.00 Registration and Coffee
10.00 Invited Lecture:

The functions of ultraviolet vision in birds
Professor Innes Cuthill, University of Bristol.

11.00 Contrast normalization and coding efficiency,
Nuala Brady, University of Manchester.

11.30 How can we measure the effectiveness of simple-cell
coding schemes,
Ben Willmore, David Tolhurst, University of Cambridge.

12.00 Exploring ways of improving complex extrafoveal visual
processing,
Dean Melmoth, University of Cardiff.

12.30  Colorimetric uniqueness in natural images,
Steve Westland, University of Keele, Mitch Thomson,
University of Aston

13.00 - 14.00 Lunch

14.00 Judgements of eye level in outdoor scenes
Helen Ross, University of Stirling.

14.30 Are natural scenes statistically scale-invariant?
Mitch Thomson, University of Aston.

15.00 Primate trichromacy and natural images
Daniel Osorio, University of Sussex.



15.30 - 15.45 Tea

15.45  Are we optimised to perceive natural images?
Tom Troscianko, Alejandro Parraga, University of Bristol,
David Tolhurst, University of Cambridge.

16.15  Psychophysics of eye-direction judgements:
what your eye tells me, and how your eyebrows try to stop
it,
Roger Watt, University of Stirling.

16.45 - 17.15 Open contributions and general discussion.
17.15 - 18.00 Buffet and wine reception.

18.00 Close of meeting.

THE FUNCTIONS OF ULTRAVIOLET VISION IN BIRDS
Professor Innes C. Cuthill & Friends,

Co-editor (Old World) Behavioral Ecology,
School of Biological Sciences,

University of Bristol,

Woodland Road,

Bristol BS8 1UG, U.K.

Birds can see ultraviolet (UV) light because, unlike humans, their lenses
and other ocular media transmit UV, and they possess a class of
photoreceptor which is maximally sensitive to violet or ultraviolet light,
depending on the species. Birds retain what appears to be the ancestral
tetrapod, perhaps vertebrate, system of a single class of rod, subserving
scotopic vision, and four spectrally distinct cone types, used for colour
vision under photopic conditions. Current evidence is consistent with the
idea that birds have a tetrachromatic colour space, as compared to the
trichromacy of humans, so will see a range of hues we cannot imagine.
Birds, along with some reptiles and fish, also possess double cones in
large numbers, a cone class the function of which is still far from clear.
We will review a range of behavioural experiments by our group, which
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show that UV information is utilised in behavioural decisions, notably in
foraging and signalling. Hidden sex differences in coloration have been
found in species which are more-or-less monomorphic to humans, and so
the extent of chromatic variation, both within and between species, may
have been underestimated in the past. It is also significant that removal
of UV wavelengths affects mate choice even in species which are colourful
to us. These studies emphasise that avian and human colour perceptions
are different and that use of human colour standards, and even artificial
lighting, may produce misleading results. However, genuinely objective
measures of ‘colour’ are available, as are, importantly, models for mapping
the measured spectra into an avian colour space. We will discuss the
implications for future studies of evolutionary hypotheses that make
predictions about colour variation in the natural world.

CONTRAST NORMALIZATION AND CODING EFFICIENCY
Nuala Brady! and David J. Field?

!Department of Psychology, University of Manchester, Manchester M13
9PL, UK
’Department of Psychology, Cornell University, Ithaca, NY 14853, USA

The visual system employs a gain control mechanism in the cortical coding
of contrast, whereby the response of each cell is normalised by the
integrated activity of neighbouring cells. The normalization pool is broadly
tuned for spatial frequency and orientation, so that a cell's response is
adapted by stimuli which fall outside its ‘classical’ receptive field. Various
functions have been attributed to divisive gain control; particularly
popular is the notion that normalization serves to match a cell’s limited
dynamic range to the distribution of contrasts in a scene, thereby
increasing differential sensitivity. Here we consider an alternative
proposal that contrast normalization, coupled with thresholding, serves
to reduce the flow of information to higher levels of processing, thereby
increasing the sparseness of the visual code. Forty-six natural scenes
were analysed using oriented, frequency-tuned filters and contrast
response distributions were compared before and after normalization.
The distribution of contrasts in natural images is highly kurtotic, peaking
at low values and having a long exponential tail characteristic of many
natural signals. There is considerable variability in local contrast both
within and between images. This variability is reduced after
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implementing contrast normalization, and that the distribution of
response activity shifts towards the Gaussian shape associated with an
efficient transfer of information in cells whose capacity is limited by noise.
When normalization is combined with thresholding, the sparseness of
the visual code is considerably increased.

HOW CAN WE MEASURE THE EFFECTIVENESS OF SIMPLE-
CELL CODING SCHEMES?

Ben Willmore, David Tolhurst

Department of Physiology, University of Cambridge, Downing Street,
Cambridge CB2 3EG, UK

There are a growing number of rival explanations for the goal of the coding
performed by cortical simple cells. In order to discuss objectively whether
one scheme is “better” than another, it is important to rely on quantitative
measures of the merits and weaknesses of each scheme. The kurtosis of
the response distributions of individual model simple cells is often used as
a criterion of sparseness. However, this probably says as much about the
properties of the coded images as about the effectiveness of the code. We
argue that the within-image kurtosis is better correlated with direct
measurements of sparseness. We need a measure of distributedness to
distinguish a compact code (e.g. PCA) where the same few basis functions
do all the work in all images, from a distributed code where different
small subsets of basis functions code for different images. Lastly, for non-
orthogonal codes we must have some measure of completeness.

EXPLORING WAYS OF IMPROVING COMPLEX
EXTRAFOVEAL VISUAL
PROCESSING.

Dean Melmoth
University of Cardiff

It has been proposed that the human visual system is designed so that
the periphery is responsible for the detection of movement and gross detail,
with the ability to perform detailed analysis resting solely with the fovea.
The implications of such a qualitative difference would be that despite
spatial scaling (i.e. stimulus magnification) to compensate for the
extrafoveal decrease in processing resources, we could never hope to



9
achieve the same level of performance in complex tasks using peripheral
vision as at the fovea. We show, however, that by considering an additional
dimension to size alone (in our experiments, contrast), even complex tasks
may be performed in extrafoveal vision. Thus, the periphery may be
considered as qualitatively similar to the fovea for an increased range of
tasks. The implications for individuals with central visual field loss are
clearly enormous as visual aids designed with these results in mind could
greatly improve their ability to perform complex everyday tasks. In
addition, any task in which peripheral vision is important (piloting,
driving, use of visual displays etc.) stands to benefit greatly from these
results. We can also speculate on other stimulus dimensions which may
be appropriately scaled to improve extrafoveal vision.

COLORIMETRIC UNIQUENESS IN NATURAL IMAGES
Stephen Westland and Mitchell GA Thomson*

MacKay Institute of Communication & Neuroscience
School of Life Sciences, Keele University, Staffordshire, ST5 5BG, UK

*Department of Vision Sciences, Aston University, Birmingham, B4 7ET,
UK

It has been postulated that the spectral reflectance functions of natural
surfaces are highly constrained and that such spectra can be represented
by linear models with a small number of (although more than three)
components (Maloney, JOSA A, 1986, p. 1673). It has also been claimed
that natural metamers do not exist under incandescent light and natural
daylight (Lennie & D’Zmura, Critical Reviews in Neurobiology, 1988,
p333). We test these claims using several new sets of natural (flora and
human skin) and man-made (paint samples and building materials)
reflectance spectra.

Our analyses of natural reflectance data broadly confirm the earlier
findings of Maloney and support the claim that metamerism in the natural
world is extremely rare. Comparative analyses of man-made reflectance
spectra suggest that the spectral smoothness of man-made surfaces is
almost identical to that of natural surfaces. We claim that the incidence
of metamerism is only higher in the man-made world compared to the
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natural world because of specific design of man-made surfaces and is not
the result of any fundamental difference in surface spectral statistics.
The fact that natural metamerism does not occur implies that distinct
classes of natural surfaces elicit unique cone-excitation ratios in the human
visual system. This colorimetric uniqueness might allow the visual system
to recover colour information about the natural world from cone responses
without the necessity for computational processes that can recover the
reflectance spectra of surfaces in the world.

JUDGEMENTS OF EYE LEVEL IN OUTDOOR SCENES

Helen E Ross, Shazia Nawaz, Robert P O'Sheat

Department of Psychology, University of Stirling,
Stirling FK9 4LA, Scotland

Department of Psychology, University of Otago, PO Box 56, Dunedin,
New Zealand

Illusions of apparent pitch and height are often reported in mountainous
scenery, implying changes in visually perceived eye level (VPEL). We
measured VPEL in various environments. Experiment 1 on level ground
showed a VPEL of + 0.05 deg, with no significant effect of viewing distance
(15, 30 or 45 m) or of locations (an indoor corridor and an outdoor playing
field): large illusions are therefore not caused by a baseline bias.
Experiment 2 in varied terrain showed that VPEL followed the dominant
pitch by about 25% of true pitch; when the same terrain was viewed from
a 30 m high building, VPEL was raised by about + 0.4 deg. In Experiment
3 observers viewed flat terrain and distant mountains from a 100 m cliff,
and gave a mean VPEL of + 0.7 deg. The positive error may be caused by
the perspective raising of flat ground when viewed from a height. In
Experiment 4 observers looked down dense woodland slopes of 6.5 and 15
deg, and showed VPELSs of -3.63 deg and -0.42 deg respectively; and when
looking over an 8.3 deg open mountain slope to a facing mountain, VPEL
was -1.09 deg. Steep downhill slopes are less effective than moderate
slopes, because they are out of sight when looking straight ahead: such
scenes differ from pitchroom experiments, where downhill information is
given by the sidewalls. Men were less susceptible than women to downhill
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errors. Experience also reduces errors. Most VPEL errors can be explained
by the dominant perspective slope of the foreground, combined with some
background distractor effects.

ARE NATURAL SCENES STATISTICALLY SCALE-INVARIANT
?

Mitch Thomson

Neurosciences Research Institute, Aston University, Aston Triangle,
Birmingham B4 7ET, UK

The orientation-averaged power spectra of natural images appear to fall
off as a power-law function of spatial frequency, and it has been argued
that by choosing logarithmic bandwidths for spatial-frequency-selective
filters, the output energy of such filters can be made, for natural-image
inputs, independent of their modal spatial frequencies. Filter-banks with
these properties have been described as ‘contrast scale-invariant’ or
‘second-order scale-invariant’. The present work considers whether or not
the higher-order statistics of natural scenes could also be considered scale-
invariant, and what consequences this would have for visual coding. I
will argue that there is no simple definition of scale-invariance for higher-
order statistics, since the (multidimensional) domains of higher-order
spectra can projected onto the (two-dimensional) Fourier spectra of images
in a number of different ways. Nonetheless, | will show data to support
the assertions that (a) finite, discrete natural images are not higher-order
scale invariant (although spatially infinite natural scenery may be); (b)
the visual system may still be able to produce a neural output distribution
whose higher-order statistics are largely independent of scale.

PRIMATE TRICHROMACY AND NATURAL IMAGES

Daniel Osorio

School of Biological Sciences, University of Sussex, BN1 9QG
Email: d.osorio@sussex.ac.uk

In many primates trichromacy is selectively favoured over dichromacy,
also the spectral tuning of the red and green cone photopigments is fixed
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with sensitivity maxima near 533 and 565 nm respectively. To understand
the advantages of trichromacy and the spectral tuning of the red and
green cones it is necessary to know what primates look at. This talk
reviews recent work on spectral and spatial coding of natural scenes, based
on hyperspectral images obtained with TW Cronin. There are three main
conclusions. First, power the red-green signal is very low, <1% of the
luminance signal, so a trichromat’s eye affords little additional statistical
information over a dichromat’s. Second, because both red and green cones
contribute to luminance mechanisms, it is probable that luminance signals
are corrupted by chromatic ‘noise’ owing to the differing spectral
sensitivities of the inputs. We estimate (Osorio et al. 1998) that for natural
Images chromatic noise is equivalent in amplitude to a luminance contrast
(in magnocellular ganglion cells) of about 0.5% - 1%. Third, luminance,
yellow-blue, and red-green signals are uncorrelated in natural images.
In addition, Ruderman et al. (1998), derived the 27 principal components
(eigenvectors) needed to represent 3x3 pixel patches of a set of natural
images. These predict the optimal set of spatio-chromatic neural (e.qg.
retinal ganglion cell) receptive fields. The 27 principal components fall
into three classes: they are either achromatic, summing cone signals, they
compare blue to red + green cone outputs, or they compare red and green
cone outputs. There are no ‘unusual’ receptive fields, for example: red +
blue vs. green.

References:

Osorio D, Ruderman DL, Cronin TW (1998) Estimation of errors in
luminance signals encoded by primate retina resulting from sampling of
natural images with red and green cones. J Opt Soc Am A, 15, 16-22

Ruderman DL, Cronin TW, Chiao CC (1998) Statistics of cone responses
to natural images: implications for visual coding. 3 Opt Soc Am A, 15,
2036-2045.

ARE WE OPTIMISED TO PERCEIVE NATURAL IMAGES?
Tom Troscianko?!, Alejandro Parraga?, David Tolhurst?
'Dept of Psychology, University of Bristol

2Department of Physiology, University of Cambridge, Downing Street,
Cambridge CB2 3EG, UK
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Itis frequently assumed that we are optimised to perceive natural images,
but this assumption has rarely been put to the test. We have developed a
technique which involves the detection of small changes in the shape of
an object such as a car or a human face, by morphing it gradually towards
a different object and measuring discrimination thresholds for detecting
the morphed change. We manipulated the second-order statistics of the
Images by steepening or flattening the slope of the 1/f function relating
amplitude and spatial frequency. We found that discrimination thresholds
tended to be lowest for images which had “natural” values of the 1/f slope,
thus confirming the original hypothesis.

The question then arose as to how the human visual system was
performing this discrimination. We developed a computational model of
local contrast discrimination based on the observer’s contrast sensitivity
and contrast discrimination functions — in other words, using data from
grating detection and discrimination tasks to predict performance in a
task based on complex, natural, objects. The model predicts performance
surprisingly well. We then asked whether there were particular
assumptions of the model (such as spatial frequency bandwidth, csf shape,
or contrast discrimination function) which were particularly powerful in
making the model fit the psychophysical data. The result was that there
was no overwhelming need to be precise in the specification of these
functions. The implication may be that there could be many types of visual
system which would be optimal for perceiving “natural” images.

PSYCHOPHYSICS OF EYE-DIRECTION JUDGEMENTS:
WHAT YOUR EYE TELLS ME, AND HOW YOUR
EYEBROWS TRY TO STOP IT,
Roger Watt
University of Stirling

Humans foveate objects of interest in the scene around them. Frequently
this is the only external sign of that interest, although it may sometimes
be followed later by an orienting of the head and body. The foveation is a
relatively fast and transient action, with the object of interest being fixated
for perhaps less than a second. Foveation acquires an especial importance
when the object is another human, and it is not surprising that we are all
keen to be sensitive to when someone if looking at us and equally keen to
escape detection when we choose to look at someone.



14

I have measured sensitivity to being looked at in a psychophysical manner.
Subjects see a sequence of images of people who are looking a little to left
or right of straight ahead and are asked to say, for each, which direction
the person is looking in. By varying the direction of eye direction in the
stimulus, it is possible to measure the minimum angular rotation of the
eyes from straight ahead that subjects can detect reliably. There are three
interesting features of these results:

1). The minimum detectable rotation of the eye (i.e. the distal cue) does
not vary with viewing distance over a range from 0.5m to 16m, but does
decrease rapidly beyond that point. This behaviour is unusual for a spatial
judgement - normally performance is inversely related to viewing distance
and therefore expressed as a visual angle (the proximal cue). 2). At brief
exposures, (20msec) the distance over which this high sensitivity is found
Is about halved, but the sensitivity itself is not markedly reduced.

3). With brief exposures, the maximum distance for highest sensitivity is
further halved when the image is of a face with lowered eyebrows.

Putting these together, the picture that results is of a critical “receptive
field” within which a person’s eye-direction can be detected by an observer.
The range of this field increases over time out to a maximum distance of
about 16m., but is affected by the eyebrows. Thus, to avoid being detected
whilst looking at someone else, a brief glance with eyebrows down is
recommended. If you wish to be detected, then the opposite is appropriate.
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21t December 1999
The Fourth AVA Christmas Meeting,
Aston University

From Sensation to Perception

INVITED SPEAKERS:

David Badcock
Brian Rogers
George Mather

THE MEETING:

Following the continued success of previous Christmas Meetings, The
Applied Vision Association (AVA) will be holding a one-day meeting in
the Neurosciences Research Institute (Vision Sciences Building) at Aston
University on Tuesday 21t December. Vision scientists with backgrounds
in psychophysics, neurophysiology, and computational vision are invited
to submit 250 word abstracts on any aspect of visual sensation and
perception.

Abstracts will be refereed and published in ‘Perception’. They should be
submitted, preferably via e-mail, in standard Perception/ECVP format.
(eg. Author details [address, e-mail] should be given after the title.
References [no more than two or three], excluding titles, should be given
within the body of the text). Examples from the 1996 xmas meeting can
be seen at: http://www.perceptionweb.com/lgv96/prog.html

The deadline for submission of abstracts is:
* Monday October 25th *

Authors should include a statement of preference for: (i) a 15/20 minute
talk or (ii) a poster.
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THE COST:

AVA Members: 15 Pounds Sterling.
Non-members: 25 Pounds Sterling.

Student, AVA members: 10 Pounds Sterling.
Student, non-members: 15 Pounds Sterling.

Cheques should be made payable to “Applied Vision Association” and
should be sent to the address below prior to the meeting. Overseas visitors
may delay payment for registration until the day of the meeting. Everyone,
PLEASE LET US KNOW IN GOOD TIME IF YOU INTEND TO COME
- this helps enormously with the catering.

The registration fee will cover: tea/coffee, lunch-time buffet and fruit juice
or wine in the early evening.

THE DEPARTMENT:

For information on the Department, the web address is:
http://www.vs.aston.ac.uk/

FURTHER DETAILS:

For further information, submission of abstracts and payment of
registration fees (please try and pay before December) contact:

Tim Meese (t.s.meese@aston.ac.uk)
Neurosciences Research Institute
Vision Sciences

Aston University

Aston Triangle

Birmingham

B4 7ET

UK
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AVA & Colour Group Post-Graduate Meeting

Wednesday 10™ November 1999
City University, London
1:30-5:40pm

Guest Speaker
Professor Alan Cowey, FRS, Oxford University

“Evidence for implicit processing of colour in blindsight and in
cortical colour blindness”

£100 Prize for best presentation
Afternoon Tea Provided
Attendance is FREE
Registration Details

There is no registration fee for the meeting. The organisers would
appreciate prior registration.

If you plan to attend, please contact one of the organisers:

Colour Group
Anya Hurlbert <Anya.Hurlbert@ncl.ac.uk

AVA
Andrew Welchman <A.E.Welchman@ncl.ac.uk

Location
The meeting is being held in the Birley Lecture Theatre, Centenary
Building, Northampton Square, City University. A map is available at

http://www.city.ac.uk/er/city/maps/campmap.htm

The nearest Tube station is The Angel.
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Timetable

13.30 Registration

14.00 Sumner & Mollon
Chromaticity as a signal of ripeness in fruits taken by primates

14.20 Barbieri & Georgeson
The role of spatial derivatives in visual coding of edges.

14.40 Walton, Levitt & Lund
Visuotopic organisation of feedback connections from area V5/MT to areas
V3 and V1 of Macaque

15.00 Professor Alan Cowey
Evidence for implicit processing of colour in blindsight and in cortical
colour blindness

15.45 Granville Tea & Posters:

Hebb, Fowler, Clisby & Stein
Tinted filters in reading

Tuck & Cornelissen
The time dependent effects of motion detection and attention on a lexical
decision task

Welchman & Harris
Disappearing tricks: How the area of surrounding texture affects
perceptual fading

Powell & Georgeson
Motion Opponency in Motion Detection

Parraga, Tolhurst & Troscianko
Are we optimised to perceive natural images?

Ozgen & Davies
Acquisition of categorical colour perception
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Pilling
Effect of duration of inter-stimulus interval in the coding of colour in
delayed matching tasks

16.30 Morrill & Barrett
Does high spatial frequency processing take longer?

16.50 Walkey, Barbur, Harlow & Makous
Chromatic Sensitivity in the Mesopic Range.

17.10 Watt & Bradshaw

Binocular disparity and scene-based pictorial cues in the control of
prehension

17.40 Prize announcement

Meeting close

See:
http://www.dmu.ac.uk/ava/pg99.html

AVA Annual Meeting and AGM

Wednesday 15™ March 2000
College of Optometrists, London

Call for Papers

Following the success of the last AVA annual meeting at the College of
Optometrists it was decided that the 2000 AVA Annual meeting would be
held at the same venue.

For further information please contact:
Patrick Ward paward@dera.gov.uk
Mark Scase mscase@dmu.ac.uk
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AV A books for sale

The AVA still has a number of new books for sale from conferences that it
has organised over the years.

Payment can be by cheque or postal order in UK pounds (sorry, no credit
cards) to “Applied Vision Association”. Send your payment with the order
to:

AVA Secretariat,

Applied Vision Association,
College of Optometrists,

42 Craven Street,

London WC2N 5NG.

Books available:
The cost for each book is £15 (including postage in the UK) for AVA
members or £20 for non-AVA members. If you are outside the UK then

add £5 per book to each of the prices above.

Gale, A.S., Astley, S.M., Dance, D.R. and Cairns, A.Y. (1994) Digital
Mammography. Elsevier (424 pages).

Gale, A.S., Brown, I.D., Haslegrave, C.M., Kruysse, H.W. and Taylor, S.P.
(1993) Vision in Vehicles I'V. North Holland (355 pages).

Brogan, D., Gale, A. and Carr, K. (1993) Visual Search 2. Taylor and
Francis (477 pages).

The cost of the Dalton conference book is £43 (including postage in the
UK) for AVA members or £48 for non-AVA members. If you are outside
the UK then add £5 per book.

Dickinson, C., Murray, I. and Carden, D. (1996) John Dalton’s Colour
Vision Legacy. Taylor and Francis (784 pages).
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