NEWS AND VIEWS

vides an elegant, albeit cumbersome,
method for testing this prediction. A more
rapid, if less complete, approach would be
to carry out the test in vitro; the ability to
detect foreign peptide-independent, self-
MHC recognition by antigen-specific T-
cell clones and hybrids may provide the
means to do so.

Although these new results and the
model I have proposed address the mol-
ecular relationship between self- and
foreign-peptide recognition by T cells,
they do not resolve the central paradox of

thymic selection — the generation of a
repertoire that is usable despite positive
and negative selection events involving
the same TCRs and MHC molecules.
Many opinions have been expressed on
this matter, but it remains the task
of future experiments to unravel the
paradox. O
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MOTION PERCEPTION

Switching off an

Oliver Braddick

COGNITIVE psychologists’ accounts of
visual information processing usually dis-
tinguish between ‘pre-attentive’ pro-
cesses, which proceed independently of
the subject’s active control, and ‘post-
attentive’ processes, whose operation is
determined by what component of the
visual input has been actively selected.
Increasingly neurophysiologists have
been looking for modulations of neural
activity in awake animals which might
reflect this selective control. Recent psy-
chophysical experiments reported by
Chaudhuri on page 60 of this issue' imply
that the primary processing of visual
motion information, which in most
schemes would be placed firmly on the
pre-attentive side of this divide, is in fact
under the control of selective attention.

In the motion after-effect (MAE), pro-
longed viewing of a moving region
induces a strong sensation of opposite
motion in a stationary test pattern which
is subsequently viewed. This is believed
to reflect adaptation of the responses in
directionally selective neurons, as has
been demonstrated in the visual pathway
of rabbits’ and cats’. Chaudhuri shows
that if subjects have to monitor a
sequence of rapidly changing letters and
numbers, the MAE produced by a sur-
rounding field of moving spots is reduced
in duration by almost 70 per cent, com-
pared to tests when the character
sequence is still present and fixated but
requires no action.

The most obvious, and probably the
most important, mechanism of visual
selective attention is the control of foveal

22

after-effect

fixation. But so much interest centres on
the possibility of selective processes act-
ing directly within the visual pathway,
that the control of visual input by eye
movements is generally regarded in this
field as a disturbing experimental arte-
fact. Chaudhuri recorded the subject’s
eye movements and showed that the
attentional task did not change them
enough to account for his results. More
positively, attention could modify the
MAE even when the subjects were
required to attend to a location different
from the position they were fixating.

The selective process demonstrated in
these experiments is spatial; attention is
devoted to one region of the visual field
at the expense of another. It is also poss-
ible to select one attribute of a visual
stimulus over another at the same loca-
tion — for example to respond to colour
rather than to shape or movement.
Chaudhuri tested for such an effect by
requiring his subjects to monitor the
rapidly changing colour of the moving
random-dot display, but this had no
effect on the MAE. It is plausible that the
neural basis of selection may be different
for selecting a location and for selecting
an attribute; the fact that visual areas are
interconnected, topographical maps of
the visual field is suggestive for possible
mechanisms in the case of location. Clear
analogues of spatial selection have been
seen in the responses of single neurons*’;
although modulations of the relative
selectivity of single neurons for colour
versus pattern have been reported®, they
are not always clear cut’. But it is likely

that the colour and motion properties of
the stimulus are processed by distinct
cortical streams®, so selection between
them may well reflect different processes
from those operating within the repre-
sentation of the visual field in a single
cortical area.

The studies of attention modulating
neural responses have concentrated on
extrastriate cortical areas (V4, IT) in the
temporal stream of processing. Little
effect of attention has been demonstrated
in the primary striate cortex’, and Chaud-
huri uses this to suggest a post-striate
contribution to the MAE. Primary direc-
tional selectivity arises both in striate
cortex and (at least for higher velocities)
in the post-striate area MT (ref. 10); so
his idea is not unreasonable, although it is
perhaps surprising that the post-striate
contribution should be so large at the
relatively low velocities tested. But the
processing stream leading to MT includes
its own specific population of striate cells
and is separate from the temporal stream
in which attentional effects have been
studied, so the anatomy of attention in
relation to motion is still almost com-
pletely speculative.

Whatever the anatomy, Chaudhuri’s
results show that selective attention can
modulate a process which must be
regarded as coming early in the sequence
of processing visual information. Early
effects of selection, though, should not be
confused with the long-standing psycho-
logical issue of an early or late site for
the processes that determine selection.
Anatomically, it is clear that the flow of
information in the visual pathway cannot
be one-way", and a wide range of cortical
structures may be able to modulate visual
signals as early as the lateral geniculate
body”. This ‘top-down’ control means
that there may be little truly ‘pre-
attentive’ processing beyond the retina.
But that does not excuse us from the need
to understand essential distinctions
between the ways different visual pro-
cesses are subject to, and require, active
control. &
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