Introduction

Vision is arguably the most important sense for most human beings; and, as
could be expected, several parts of the brain areinvolved in processing visual
information (Bear, Connors, & Paradiso, 2001). Asvision isthe main provider of
information about threats and opportunitiesin the world, it to alarge extent drives
behaviour. People are not passive onlookersto life, though, but have expectancies
derived from earlier experiences, people have goals, and hence, intentions. These
goals and intentions set up aframework for what will be necessary to attend to, and
“each of usliteraly chooses, by hisways of attending to things, what sort of universe
he shall appear himself to inhabit” (James, 1890, p. 424). Hence, thereis areciprocal
relationship between the available information and what is attended to. It seems like
this reciprocal relationship can aso be found at a neuronal level. Only about 15% of
the input to the lateral geniculate nucleus (LGN) comes from the retina; 80% of the
excitatory synapsesin the LGN come from the primary visual cortex (Bear, Connors,
& Paradiso, 2001). It has been argued that top-down expectations selectively amplify
features that are attended to, while at the same time dampening others (e.g.,
Grossberg, 1998).

Attention seems to be intimately linked to consciousness. We cannot attend to
something (be it a physical object or athought) without at the same time being
conscious about the object of attention. Thus, it seems reasonable that the neuronal
substrates of attention correlate with those of consciousness. Given that all the
information available from the retinas do not enter consciousness, and that that being
attended to usually does, it seems like the study of visual attention may give aglimpse

into the brain mechanisms of consciousness.
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During saccadic eye movement, visual processing is suppressed (Volkman,
Riggs, & Moore, 1980). Thus, visual information comes into the perceptual
processing system in discrete chunks. To investigate the brain’s limitationsin
processing this information, Raymond, Shapiro, and Arnell (1992) used atask in
which letters where presented rapidly to participants, and where participants were
asked to identify atarget letter and then to indicate whether a probe letter was present
or absent in the stream of letters after the target. Raymond, Shapiro, and Arnell found
that there was a 270 msinterval starting 180 ms after the target, in which probes were
poorly detected. This deficit was not found when a brief blank interval followed the
target, or when participants were not asked to identify the target. It was therefore
suggested that interference at the time when the letter was being recognised made the
system realise there was potential for confusion and uncertainty, and that thisled to
suppression of visual attention mechanisms; the suppression was dubbed an
attentional blink (AB).

A modern, full-blown theory of consciousness needs to be grounded on a solid
base of empirical data. The aim of the present study was to investigate the notion of
an AB, in an attempt to solidify a small part of the basis for a beginning theory of
consciousness. It was hypothesised that there would be a deficit in probe detection
until after approximately 450 ms, as this was the extension of the AB as found by

Raymond, Shapiro, and Arnell (1992).
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Method

Participants
There were 25 participants, all second year psychology students at La Trobe
University. All participants were naive as to the aims and the hypothesis of the

experiment.

Materials

A Macintosh computer was used to present the visual stimuli.

Procedure

Participants (P) were seated in front of the computers; all stimuli consisted of
letters flashed at the same location of the screen. Distracter |etters were black, target
letters were red, and the probe was ablack ‘x’. A stream of |etters appeared on the
screen, Ps were asked to identify the target letter, and to indicate whether the probe
had appeared after the target. The number of distracters varied between trials. An
adaptive threshold method was used, such that the time of when Ps could detect the

probe 79% of the time could be found.

Results

The datawere collated; using an adaptive threshold method, the time

of when Ps could detect the probe 79% of the time was found. Mean needed timein
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milliseconds and standard deviation were calculated. The results are presented in

Figure 1.
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Figure 1. Mean time (ms) needed to perceive probe 79% of the time, and SD.

Asillustrated in Figure 1, Ps displayed arefractory period of slightly more

than half asecond (M = 571 ms, SD = .298).

Discussion

Consistent with earlier research, the hypothesis that there would be a deficit in
probe detection until after approximately 450 ms was supported by the present study.
If the attentional blink is areal mechanism in the human brain, its raison d'ére might
be speculated upon.

As more complex organisms fought for limited resources in a battle for

survival, the exact extraction of information from the environment must have become
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more important. A highly developed perceptual system could thus evolve that would
try to minimise uncertainty, as the reduction of uncertainty among a number of
alternatives is what constitutes information (Shannon & Weaver, 1964). This could
possibly explain a mechanism like the attentional blink (AB); it could be argued that
the AB isaway of ensuring that the maximum amount of information is gathered
using the limited capacity of the brain.

Using classical information theory in the biological sciences has been fraught
with problems. Usually, data has been seen as meaningless until it is interpreted by
some understanding being; only then does it become information. But a brain needsto
contain information within itself, without there being an external interpreter, or an
internal “understander”, a homunculus. This problem seems to have been solved by
Edelman and Tononi (2000), who devised a method of measuring information within
anetwork. Interestingly, they showed that for a network to contain information in any
real sense, reentrant pathways were needed, just as those found between the | ateral
geniculate nucleus and the visual cortex.

Even though attention and consciousness seems to be closaly related, they
should not be equated. For example, even though saccadic eye movements cause
discrete chunks of information to be presented to the brain, the images that are
perceived appear to be continuous and unbroken. Bregman’s (1990) auditory
continuity illusion is another striking example. If a steady tone shuts off just as a
broadband noise turns on, and then the tone starts again immediately after the noise
shuts off, the tone seems to continue through the noise. If the noise is not followed by
the tone, however, the toneis not heard through the noise. It isasif the conscious
experience of hearing the tone or not hearing the tone is projected backwards in time.

Under the condition where the tone reappears after the noise, the perceived tone
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during noise can be explained in terms of the framework of attention that has been set
up in the present paper. The signalsin the noise that are similar to the tone are
selected by attentional mechanisms, and the other signals are somewhat dampened.
Under this condition, attention and consciuousness seems to correlate. When the tone
does not reappear after the noise, however, consciuosness of the tone during noise
somehow seems to be lost (for further exploration of this theme and a possible
explanation, see Grossberg, 1998). Again, this should warn us not to equate attention
with consciuosness.

In the present paper, some aspects of the visual system and the mechanisms of
attention have been discussed. It has been argued that studying the mechanisms of
visual attention might give insights into the neuronal substrates of consciousness. In
particular, the phenomenon of an attentional blink (AB) has been looked upon. A
reason has been given for why the AB might have evolved, given in terms of
maximising information. The concept of information in a brain has been touched
upon. Even though attention and consciousness seem to correlate, a warning has been

issued not to equate attention with consciousness.
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