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Abstract

Blindsight is a neuropsychological condition defined by residual visual function following
destruction of primary visual cortex. This residual visual function is almost universally held to
include capacities for voluntary discrimination in the total absence of awareness. So conceived,
blindsight has had an enormous impact on the scientific study of consciousness. It is held to
reveal a dramatic disconnect between performance and awareness and used to motivate diverse
claims concerning the neural and cognitive basis of consciousness. Here I argue that this
orthodox understanding of blindsight is fundamentally mistaken. Drawing on models from signal
detection theory in conjunction with a wide range of behavioral and first-person evidence, I
contend that blindsight is severely and qualitatively degraded but nonetheless conscious vision,
unacknowledged due to conservative response biases. Psychophysical and functional arguments
to the contrary are answered. A powerful positive case for the qualitatively degraded conscious
vision hypothesis is then presented, detailing a set of distinctive predictions borne out by the
data. Such data are further used to address the question of what it is like to have blindsight, as
well as to explain the conservative and selectively unstable response criteria exhibited by
blindsight subjects. On the view defended, blindsight does not reveal any dissociation between
performance and awareness, nor does it speak to the neural or cognitive requirements for

consciousness. A foundation stone of consciousness science requires radical reconsideration.

Keywords: blindsight, awareness, degraded conscious vision, signal detection theory, response
criteria
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Blindsight is qualitatively degraded conscious vision

Blindsight is a neuropsychological condition defined by residual visual function
following partial or complete destruction of primary visual cortex (Poppel et al, 1973;
Weiskrantz et al., 1974). Most theorists consider this residual visual function to include
capacities for voluntary discrimination in the total absence of awareness. So conceived,
blindsight has had a remarkable impact on the scientific and philosophical study of
consciousness. Blindsight has overthrown the traditional view that intentional discrimination
requires awareness of the discriminandum, and is widely relied on to support diverse claims
about the cognitive and neural basis of consciousness. After half a century, it remains ‘the
clinical condition ... most often discussed in the context of the contemporary science of
consciousness’ (LeDoux et al., 2020: 6981) and ‘central to current debates about the nature of

consciousness in humans’ (ibid., 6979).

Against this tide, a handful of critics have long suggested that the dominant
understanding of blindsight may be mistaken. According to these critics, blindsight may instead
be severely and qualitatively degraded but nonetheless conscious vision, unacknowledged due to
conservative response biases. Call this the qualitatively degraded conscious vision hypothesis
(henceforth: QDC). If correct, blindsight would not be revolutionary at all. It would not reveal
any dissociation between intentional discrimination and awareness, nor would it speak to the
neurological or cognitive requirements for consciousness. A foundation stone of contemporary

consciousness studies would require radical reconsideration.

QDC is widely regarded as ill-motivated and empirically inadequate. Here I offer a
systematic and sustained defense. I explain why familiar empirical arguments against QDC are

ineffectual. I then mount a powerful, positive case for the hypothesis, detailing a set of
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distinctive predictions borne out by the available behavioral and first-personal data. This
evidence not only strongly supports QDC but helps us appreciate what it may be like to have

blindsight (Nagel, 1974).

Throughout I focus exclusively on cases of blindsight involving intentional
discrimination. It is these cases—as opposed, e.g., to intact ocular reflexes (Weiskrantz et al.,
1999) or indirect effects on action due to bilateral summation (de Gelder et al., 2001)—which
generate the primary interest in blindsight from the perspective of the scientific and

philosophical study of consciousness.! I also focus on blindsight in humans.

Discussion is structured as follows. Section one offers a brief review and introduces two
opposing interpretations of blindsight. First, a canonical, inflationary interpretation on which
blindsight involves preserved capacities for voluntary visual discrimination operating outside
awareness. Second, a heterodox, deflationary interpretation on which blindsight involves only
qualitatively degraded conscious vision unreported due to conservative response biases (QDC).
(Those familiar with blindsight and the present controversy may wish to skim this section.)
Section two answers five leading criticisms of QDC which have convinced many theorists that

the hypothesis is untenable. Though unsuccessful, these criticisms highlight two features which

! Danckert and Rossetti (2005) distinguish three types of blindsight: action-blindsight, attention-blindsight and
agnosopsia (see also Zeki & ffytche, 1998: 41) based on various neural and behavioural criteria. The residual ability
to intentionally discriminate stimuli crosscuts this taxonomy. It includes motion discrimination which Danckert and
Rossetti class as attention-blindsight but excludes mere priming effects which they consider evidence of agnosopsia.
The ability to intentionally discriminate also excludes action-blindsight to the extent that this comprises online
motor-control subserved by ‘a parietal automatic pilot’ (Pisella et al., 2000; though see Footnote 38) as opposed to

intentional discrimination proper.
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any account of blindsight must explain. First, the fact that blindsight subjects adopt abnormally
conservative criteria in their blindfields. Second, the fact that these criteria are unstable in
specific relation to static stimuli. Section three then makes the positive case for QDC, showing
that its distinctive predictions are borne out by the available evidence, and addressing the
question: what is it like to have blindsight? It is further explained how QDC can account for
blindsighters’ characteristically conservative and unstable criteria. The paper closes by

highlighting the implications for the scientific study of consciousness.
Two conceptions of blindsight

Blindsight is a neuropsychological condition defined by residual visual function
following partial or complete destruction of primary visual cortex (V1). The most extensively
studied patient, GY, was involved in a serious traffic accident aged eight. Consequent trauma led
to an intercranial hemorrhage and thence to almost complete degeneration of V1 in his left
hemisphere with the exception of a small preserved portion at his occipital pole—a region
dedicated to foveal vision (Figure 1; Barbur et al., 1993; Baseler et al., 1999; Bridge et al.,
2008).> GY himself relates both the result (as he conceives it) and its functional consequences:

‘I’ve lost all the vision to my right.” As a boy, ‘I literally used to walk into lamp-posts’.?

2 Careful mapping of lesions in blindsight is essential. A key criticism of many studies is that preserved abilities may
be mediated by spared ‘islands’ of cortex (Barbur et al., 1993; Morland et al., 2004). Note that the lesion of
Weiskrantz’s original patient, DB, has never been carefully mapped due to metal clips implanted in his brain.

3 As interviewed in Christopher Rawlence’s PBS NOVA series ‘Secrets of the Mind’ first aired on 23 Oct. 2001.

Currently available at: https://www.youtube.com/watch?v=CTSN9phMZzk [last accessed 23 March 2020].
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GY’s reported blindness is confirmed clinically by perimetry. For example, Stoerig and
Barth (2001; see also Barbur et al., 1993; Barbur et al., 1980) asked GY to indicate if he saw a
bright white stimulus roughly the size of a thumbnail held at arm’s length when flashed on a
dimly illuminated white background. Figure 2 shows the results for GY’s right eye. White circles
indicating positive responses are seen along the vertical median (and in a cluster at the fovea,
corresponding to spared cortex at the occipital pole). Otherwise, stimuli are consistently reported
as unseen. Similar results with GY’s left eye yield a diagnosis of homonymous hemianopia with
about 3-3.5° degrees of macular sparing.* Weiskrantz likewise reports of his first patient DB,
who suffered a lesion in his right primary visual cortex, that ‘the [corresponding] defect was

absolutely blind; he reported seeing nothing in his left half-field’ (2009a: 85).

Despite their avowed unawareness, subjects with blindsight exhibit substantial preserved
visual function, including capacities for voluntary discrimination. Indeed, this is the reason for
the paradoxical name of their condition: they can see despite their apparent blindness. Such
residual discriminative sensitivity is typically established using forced-response and forced-
choice paradigms. In forced-response paradigms, subjects are presented with a single stimulus
and must choose from one of two response options (e.g., ‘horizontal’ or ‘vertical’). In forced-
choice tasks, a stimulus is presented in one of n spatial or temporal intervals. For example, in a
classic temporal two-interval forced-choice (2ifc) task, a stimulus is presented either in interval
Ty or in interval T2, and the subject must respond ‘first’ or ‘second’. As I emphasize below, 2ifc
tasks are distinctive in that subjects will naturally select whichever interval corresponds to the

highest sensory stimulation, and so are essentially unaffected by response bias (Schulman &

41 return to these results and a fuller discussion of Stoerig and Barth’s paper below.
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Mitchell, 1966; Macmillan & Creelman, 2005). As a result, above chance performance is
perfectly consistent with a subject adopting a highly conservative criterion in relation to each

interval considered separately, and so judging of each that it did not contain a stimulus.

Using such tasks, a wide variety of sensitivities have been evinced, in each case in the
putative absence of awareness. For instance, blindsight patients have been shown to be capable
of discriminating between differently oriented lines and between ‘X’s and ‘O’s (Weiskrantz et
al., 1974—with DB), between emotional facial expressions (de Gelder et al., 1999; Morris et al.,
2001—with GY), and between different directions of movement (Weiskrantz et al., 1995;
Sahraie et al., 1997; Zeki & ffytche, 1998—all with GY). Performance varies across tasks but
can be extremely high. In motion direction discrimination, performance can be effectively 100%
in some conditions. Subjects have also been shown to be capable of high levels of performance
in forced-choice detection using simple stimuli such as high contrast flashed black circles, again

in the absence of reported awareness (Kentridge et al., 1997—with GY; see Figure 3).’
The orthodox interpretation

According to the orthodox interpretation of blindsight, the residual visual function just
described can operate in the complete absence of awareness. Weiskrantz describes the discovery
of such residual abilities as like ‘finding a new continent’ (2010: 357), commenting that ‘it was

immediately obvious that the phenomenon of successful performance without awareness ...

5 Further notable studies of residual performance include: Barbur et al., 1980; Barbur et al., 1994; Blythe et al.,
1986; Weiskrantz et al., 1991; King et al., 1996; Azzopardi & Cowey, 1998; Stoerig et al., 2002; Cowey, 2004;
Stoerig, 2006; Persaud et al., 2007. For a meta-analysis of twenty-three further recent studies see Celeghin et al.,

2019.
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across a startlingly broad range of visual tasks must have a bearing on the neural and
philosophical aspects of consciousness’ (ibid.). The most obvious apparent implication is that
perceptually based intentional engagement with the world can occur without consciousness. Or
as Weiskrantz puts it: ‘A point that emerges transparently from the phenomenon of blindsight ...
is that one cannot draw any conclusions about whether a subject is or is not consciously aware of
events simply by studying how good his performance is’ (1998b: 228).° Blindsight is also held to
have diverse positive lessons. Lamme, for instance, argues that blindsight provides ‘substantial
evidence in favor of the theory that ... visual awareness is critically dependent on feedback
connections to the primary visual cortex’ (2001: 209; see also Pascual-Leone & Walsh, 2001;
Tong, 2003; Silvanto et al., 2005; Brogaard, 201 1but see Silvanto, 2008; ffytche & Zeki, 2011).
Others take blindsight to reveal ‘powerful forms of unconscious processing’ (Brown et al., 2019:
765) and so to motivate views on which ‘consciousness involves higher cognitive processes that
depend ... on prefrontal cortex’ (LeDoux et al., 2020; Weiskrantz, 1997; Lau & Rosenthal, 2011;

Rosenthal, 2019).

Quite generally, theorists see blindsight as ‘central to our understanding of
consciousness’ (Peters et al., 2016: 1) because it is considered close to unique in involving true
absence of awareness despite preserved task performance. This bears emphasis: blindsight has
had its enormous impact because—on the present interpretation—it is supposedly quite unlike

other cases of degraded vision. Peters et al. contrast visual masking where awareness is said to

6 Likewise, Frith et al: ‘blindsight shows that goal-directed behaviour is not a reliable indicator of consciousness’
(1999: 107). And Churchland (on the cover of Weiskrantz, 1997): “The revolutionary blindsight results knocked the
stuffing out of the “obvious” assumption that awareness of a signal is necessary for an intentional response to that

signal.’
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fall off in line with performance (for review see Breitmeyer & Ogmen, 2006). This view of the
significance of blindsight in turn underscores an assumption shared by all these theorists, namely
that blindsight involves discriminative responding in the complete absence of awareness. Indeed,

blindsight is often simply defined in such terms.’

A heterodox interpretation

The core assumption of the orthodox approach to blindsight is subject to a long-standing,
albeit sometimes neglected critique. This critique takes its cue from signal detection theory-
based treatments of early research on subliminal perception in neurotypical subjects. Such
studies (e.g., Sidis, 1898; Williams, 1938) claimed to find dissociations of performance and
awareness by presenting stimuli dimly or at a distance from subjects and then asking them to
guess between options as to what was presented. In such studies, subjects would complain that
they could not see the stimuli yet go on to guess their identities well above chance. Against the
heady claims of early theorists that such findings ‘tend to prove the presence within us of a
secondary subwaking self that perceives things which the primary waking self is unable to get at’

(Sidis, 1898: 171), detection theorists (e.g., Eriksen, 1960) argued for a much simpler

explanation: subjects had weak conscious perception of the dim or distant stimulus. This

7 Although some definitions of blindsight talk about the absence of acknowledged awareness, definitions in terms of
residual function outside of awareness are commonplace. Thus, Milner writes that blindsight ‘refers to any residual
visual function, unaccompanied by visual awareness’ (1998: 237). Likewise, Ptito and Leh write: ‘Blindsight is a
visual phenomenon whereby hemianopic patients are able to process visual information in their blind visual field
without awareness’ (2007: 506). See also Cowey & Stoerig, 1995; Binsted et al., 2007; Tamietto et al., 2010;
Georgy et al., 2016. In the background is the implicit assumption that absence of reported awareness is a sufficient

basis for attributing absence of awareness.
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perception was sufficient to out-perform chance in a forced-response task, but too weak for

subjects to acknowledge as such.’

As is now familiar, these ideas can be modelled by associating target stimuli and
omnipresent noise with probability density functions, indicating the statistical distribution of
sensory responses to target presence (together with noise) and to noise alone (Green & Swets,
1966). Assuming these distributions are normal and equivariant, the distance between them
provides an objective measure of the sensitivity of a perceiver to target presence. In units of their
shared standard deviation, this is the ubiquitous statistic d". Critically, however, for a perceiver to
make a response on any given occasion, they must set a variable decision criterion: a threshold
which sensory responses must exceed to merit a corresponding judgment in the relevant task. If
such a threshold is conservative, significant underlying sensitivity may not be apparent if
performance is assessed in terms of a biased measure such as percent correct (Azzopardi &

Cowey, 1998).

To apply this framework to subliminal perception, consider a task in which a subject
must indicate whether a faint line is present or not, and regardless of their answer, guess whether
it is oriented horizontally or vertically. Following Macmillan (1986), we can model the decision
for this task as in Figure 4. Within such a decision space, reliable orientation judgments are
perfectly possible even below a subject’s detection criterion, i.e., even on trials when the subject
denies that any line is present. In this way, ‘signal detection analysis removes much of the

mystery from the results ... which are often taken as evidence for subliminal perception’

8 For detailed discussion of this history see Merikle et al., 2001. For an excellent philosophical treatment see Irvine,

2012.
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(Holender, 1986: 52). Such results are simply cases where consciously perceived stimuli fail to

reach a subject’s criterion for detection despite an underlying conscious signal being available.

To apply these ideas to blindsight, consider a more conservative criterion for detection
than that depicted in Figure 4. Thus, take Figure 5. In this decision space, the subject will
classify almost all signal trials as noise (i.e., respond ‘no’ if asked whether a stimulus has been
presented, and similarly if asked whether they see or are aware of anything). Yet, for all that, the
subject may be eminently capable of indicating whether the line is horizontal or vertical if forced

to choose due to the availability of a conscious signal.

Earlier, I mentioned that blindsight subjects exhibit high levels of performance in
detecting simple stimuli in the absence of reported awareness (e.g., Kentridge et al., 1997). To
understand how this fits the model just proposed, note that such performances typically involve
two-interval forced-choice (2ifc) detection (e.g., in Kentridge et al., 1997, GY was forced to
select which of two temporal intervals a stimulus was presented in). In 2ifc tasks, subjects simply
select whichever interval corresponds to the highest sensory stimulation, a strategy which is
equivalent to adopting an unbiased criterion. This is perfectly consistent with naturally adopting
a highly conservative criterion in relation to each interval considered separately, and so judging
of each that it did not contain a stimulus. Because 2ifc tasks are in this way unbiased or ‘criterion
free’, they provide a direct way of assessing underlying sensitivity. In contrast, poor performance
in ‘yes’ or ‘no’ (yn) detection tasks (as measured by percent correct) may indicate either loss of

sensitivity or a strongly biased (e.g., conservative) criterion.

For these reasons, Campion et al., in their wide-ranging critique of early blindsight
research, contend: ‘Blindsight reduces to no more than the effect of using different decision

criteria with degraded vision’ (1983: 446) and that ‘the stimuli are not unconscious [judged] by
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conventional criteria’ (480)—these conventional criteria being ones where it is underlying,
objective sensitivity as measured by d’ or similar which indicate perceptual awareness, not
subjective reports. Campion et al. do not insist on such criteria; their point is rather that the
patterns of response found in blindsight are insufficient for establishing the reality of
performance without awareness and that ‘parsimony should lead us to reject it on the present
evidence’ (446; see also Gazzaniga, 1993; O’Brien & Opie, 1999; Newell & Shanks, 2014;

Phillips, 2016).

Much evidence has emerged since the early eighties. Today, the near universal consensus
is that such evidence conclusively shows that Campion et al. were wrong: blindsight is not
merely degraded conscious vision unacknowledged due to conservative response criteria. As [
now argue, this is a mistake. QDC is the hypothesis which best fits the evidence. In the next
section, I address five major criticisms of QDC. Rebutting them not only shows why theorists
have been too quick to abandon QDC but clarifies what really needs explaining about blindsight.

This sets the stage for the positive defense of QDC to follow.

Five objections answered

Five influential criticisms have convinced theorists that QDC is untenable. These
criticisms are most commonly levelled at the hypothesis that blindsight is degraded ‘normal’
vision. It is unclear what this means. What is certainly true is that blindsight does not involve a
uniform degradation in visual function. Instead, as Weiskrantz (2009b) discusses, the parametric
profile of blindsight comprises a complex and localized pattern of loss, shifted sensitivity,
selective sparing and in some cases perhaps even hypersensitivity. However, there is no

guarantee that damage to the visual system will produce a uniform decrement in performance. As
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a result, we should not encumber QDC with a commitment to uniformity. Limited sparing and

even hypersensitivity are quite consistent with generic degradation.’

Indeed, we might anticipate significant differences in vision in blindsight. As Snodgrass
et al. argue, ‘given the brain damage intrinsic to blindsight, one would expect any residual visual
capacities to qualitatively differ’ (2009b: 141). In this connection, it is noteworthy that
destruction of V1 has significant long-term consequences elsewhere in the visual system. For
instance, lesions to V1 lead to drastic and selective degeneration of retinal ganglion cells (as well
as dramatic narrowing of the optic tract) (Cowey et al., 2011). And, in the case of GY, diffusion
tractography indicates a significant reorganization of his cortical anatomy since childhood,
leading to several conspicuous differences compared with neurotypical controls (Bridge et al.,
2008). Crucially, however, it does not follow from vision being qualitatively different in

blindsight that it is unconscious.

Nonetheless, all five objections remain challenges to QDC, when ‘degraded’ is
understood as allowing for significant departures from ‘normal’ vision. I address them as such

here.
Performance matching

Weiskrantz emphasizes that ‘excellent levels of performance can be matched in the
“blind” and sighted hemifields and yet the blindsight subject says he is aware of the latter but not

of the former’ (2001: 231; Weiskrantz, 2009a: 57-8, 208-16; Lau, 2008). Weiskrantz apparently

9 Compare an army that has been severely depleted but continues to function in the field. Its severe depletion is quite
consistent with it performing equally well or better in certain ways. For instance, it may now be able to manoeuvre

better and mount more effective guerrilla operations.
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takes this to be a decisive objection to QDC. His thought must be that such a pattern of
performance indicates a specific deficit of consciousness, over and above the evident loss of
visual function, since differences in visual function between the two hemifields have been
accounted for by performance matching. However, although extremely influential, this line of
reasoning is fallacious. Matched performance in a visual task does not imply that visual function
is matched across hemifields. Quite different visual functions may achieve the same end. Asked
whether a traffic light indicates stop, a color-blind subject might tell you purely on the basis of
position, a visual form agnosic purely on the basis of color. Their performances may match, but

their underlying visual function and experiences certainly do not.

Since matched performance across visual fields does not imply sameness of appearance,
and since differences in appearance may induce differences in response criterion, matched
performance does not imply sameness of response criterion. Differences in reported awareness
across fields despite matched sensitivity may thus simply indicate that blindsight subjects adopt a
conservative criterion in their ‘blind’ field, and a more liberal criterion in their sighted field. This
explanation is perfectly consistent with QDC. Indeed, the claim that blindsight subjects operate

with a highly conservative criterion in their blindfield is a key feature of the view.

There is every reason to take this account seriously. It is independently well-attested that
neurotypical subjects can exhibit large differences in reported awareness despite matched task

performance due to differences in what Kahneman terms ‘criterion content’ (1968: 410).!°

10 Kahneman defines criterion content as ‘the code that a subject uses in mapping his private experience onto
responses to the experimenter’s question’ (1968: 410). That is, criterion contents refer to how stimuli appear to a
subject and which stimulus aspects subjects draw on in making their judgements. Differences in criterion contents

can lead to differences in response criterion but the two notions should be sharply distinguished.
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Consider studies of visual masking in which subjects must detect or identify masked targets. For
a given target/mask pairing, masking magnitude as measured by performance is a complex
function of stimulus onset asynchrony (SOA) between target and mask (Figure 6). As Kahneman
discusses, many different criterion contents may lie behind successful performance at different
SOAs. Mostly obviously, subjects may detect the target because they see it as a clearly defined
object, with sharp and definite contour. But they may equally detect it in less obvious ways, for
instance by noticing that the mask differs in brightness or contrast or undergoes apparent
expansion.'! Such contents may allow subjects to perform as well as if they had distinctly seen
the target. Yet when such subjects are asked if they saw the target they may well say ‘no’. For
naturally, the ‘motion [or dimming etc.] of the masking figures is ignored, since the observer
confines his report to the presence or absence of the central object’ (Kahneman, 1968: 412). In
psychophysical terms, such subjects will adopt highly conservative criteria for ‘target seeing’

despite their excellent detection performance.

This pattern of performance is effectively rediscovered in Lau and Passingham’s (2006)
studies of so-called ‘relative blindsight’. Lau and Passingham exploit the characteristic shape of
the metacontrast masking function (Figure 6), to identify two SOAs at which task performance is
matched—for their stimuli, 33 and 104ms. They then show that reported awareness differs across
these two SOAs and argue that this evidences that the ‘subjective level of consciousness can
differ in the absence of a difference of performance levels’ (ibid: 18763)—a phenomenon they

dub ‘relative blindsight’. However, a simpler hypothesis is that criterion contents differ across

! Kahneman relies principally on Sperling, 1965. For updated treatments of visual masking and criterion contents
see Bachmann and Francis, 2013, esp. p.10ff, and the highly pertinent and systematic analysis in Koster et al., 2020

Whilst details differ, the salient points remain the same.
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the two SOAs in question, and consequently subjects adopt different response criteria.'? This
hypothesis is supported by Jannati and Di Lollo (2012) who point out that Lau and Passingham’s
diamond and square targets (Figure 7(a)) generate quite different percepts at the two masking
SOAs. At an SOA of 33ms, target and mask fuse, generating a blended percept as of a single
object (Figure 7(b)). In contrast, at an SOA of 104ms, target and mask are seen as distinct objects
(Figure 7(c)). These percepts both allow for target identification, since one can tell from the
blended percept what the target is. However, subjects are understandably more reluctant to report
seeing the target in this condition. This does not reflect different ‘levels of consciousness,’ but
simply different percepts. In Kahneman’s terms, a difference in criterion content naturally leads

subjects to adopt a more conservative criterion for target seeing in the shorter SOA condition. '3

Returning to blindsight proper, QDC can explain performance matching across fields if
(a) criterion contents in the blindfield differ from those in the sighted field, and (b) blindfield
contents elicit a naturally conservative criterion in respect of reports of seeing or awareness. [

provide evidence for both contentions below.

Dissociations between 2ifc and yn sensitivity

12 Differences in criterion contents despite matched sensitivity would also seem to be the simplest understanding of
the differences in confidence ratings between high and low positive evidence conditions exploited in Samaha et al.,
2016 (see also Zylberberg et al., 2012; Koizumi et al., 2015).

13 Peters et al. (2016; citing Maniscalco & Lau, 2010, and Maniscalco et al., 2016) suggest that the phenomenon of
relative blindsight can be replicated in a different paradigm with stimuli for which criterion contents are better
matched. For the more fundamental concern that relative blindsight reflects differences in response bias as opposed

to awareness see Baldson & Azzopardi, 2015, and Peters et al., 2016 for a reply. See also Lloyd et al. 2013.
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A rightly celebrated finding, often taken to show that blindsight is not simply degraded
conscious vision (e.g., Lamme, 2001: 211; Weiskrantz, 2009a: 57-8; Heeks & Azzopardi, 2015;
LeDoux et al., 2020) comes from psychophysical work by Azzopardi and Cowey (1997, 1998;
replicated in macaques by Yoshida & Isa, 2015). According to the standard gloss on their results,
Azzopardi and Cowey show that 2ifc sensitivity in blindsight exceeds yn detection sensitivity
(even once necessary mathematical corrections have been applied).!* This would mean that
blindsight cannot simply be explained in terms of qualitatively degraded conscious vision
unreported due to conservative response criteria. Instead, it would seem to suggest that signal is
available for 2ifc responding in blindsight which is unavailable to yn detection. This appears
strongly consistent with a picture on which unconscious information is available to guide certain
kinds of ‘forced’ responses in blindsight, despite being unavailable for conscious detection
(Weiskrantz, 2009a: 58; Lau, 2008: 250). The finding so-interpreted, further underscores the
centrality of blindsight in consciousness research since this dissociation is not found in

neurotypical observers (Heeks & Azzopardi, 2015; Balsdon & Azzopardi, 2015).

14 The background assumption here is that 2ifc d’ is related to yn d’ by a simple mathematical formula: d',; fo =
\/Zd’yn (e.g., Macmillan & Creelman 2005: 168-70). Thus, Azzopardi and Cowey show that d'5;¢. > \/Zd’yn for
GY in relation to static stimuli, whereas the standard square root rule holds in their neurotypical control group.
However, we should be cautious in assuming that this rule holds in general. Indeed, the first work investigating the
relationship between yn and 2ifc sensitivity found a clear dissociation in estimates of d' (Nachmias, 1981; see
Cowey, 2004: 586). Moreover, Yeshurun et al. (2008) in reviewing the literature find “little reason” to accept the
rule, and themselves provide evidence against it for their particular stimuli and design. In consequence, the general
pattern of relations between 2ifc and yn d’ remains an important issue for further investigation, with potential

bearing on blindsight.
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This familiar gloss on Azzopardi and Cowey’s findings is misleading for two reasons,
however. First, it neglects that in one respect their findings straight-forwardly support QDC.
Second, it overlooks a quite different interpretation of their results with static stimuli on which a
single conscious signal underlies both 2ifc and yn performance—an interpretation fully

consistent with QDC.

On the first point, note that Azzopardi and Cowey show that GY does indeed adopt a
highly conservative response criterion in yn responding (¢ = 2) as compared to an essentially
unbiased criterion (c = 0) in 2ifc and yes or guess responding.!® They comment that differences
‘of this magnitude could easily produce significant dissociations of performance when measured
with percent correct if sensitivity was constant in the two tests, provided d'is greater than about
17 (1998: 298). This is of course entirely in line with QDC. Furthermore, Azzopardi and Cowey
go on to show that 2ifc and yn sensitivity are perfectly correlated in GY for moving stimuli.
Again, this is just as QDC would predict. As they comment: in relation to such stimuli,
blindsight appears to be ‘nothing more than patient’s use of consistently different response
criteria during clinical [yn] and forced-choice [2ifc] testing’ (1998: 302). In this respect, then,
blindsight is no different to other cases of degraded vision such as masking, except for the

relative extremity of the criterion.!®

The striking apparent dissociation of 2ifc and yn sensitivity specifically concerns static

stimuli. Here, and in contrast to control subjects, GY appears to exhibit significantly greater

15 In a yes or guess task, the subject must answer ‘yes’ if they see a stimulus, and otherwise guess whether one was
presented. Such tasks seek to minimize response bias (or possibly to induce response bias in an associated yn task).
16 This said, in the light of the points made in Footnote 14, we should be cautious about assuming that 2ifc and yn

sensitivity obey the standard square root rule in relation to any given type of masking or stimulus.
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sensitivity in 2ifc responding as compared to yn responding. Does this show that blindsight for
static stimuli is inconsistent with QDC? It does not. In later work, Azzopardi and Cowey (2001a)
suggest an elegant explanation of what may underlie the surprising difference in sensitivity
which is wholly consistent with a single conscious process account.!” This explanation notes that
calculations of sensitivity presume that a subject adopts a stable criterion across trials (Treisman
& Williams, 1984). If this assumption is violated, then criterion instability will increase the
apparent variance of signal and noise distributions, thereby giving the appearance of lowered
sensitivity (Figure 8). This will distinctively affect yn responding since, as noted above, 2ifc
tasks are effectively criterion free (subjects always adopt the same unbiased criterion) and so
should not exhibit any significant criterion variance. Azzopardi and Cowey go on to provide
evidence from sequential dependencies in GY’s responding which are consistent with precisely

this picture (see further below, Footnote 35).

The upshots here are twofold. First, and foremost, we have clear psychophysical evidence
that blindsight involves the adoption of highly conservative criteria in detection tasks. This is a
central feature of QDC and one I return to throughout what follows. Second, GY’s performance
in relation to static stimuli can be understood as a result of criterion instability with respect to
such stimuli. Below, I explain how QDC can explain both conservativeness and selective

criterion instability in blindsight.

Exclusion paradigms

17 This does not seem to be Azzopardi’s own view, however. Elsewhere, citing his earlier work, he writes:

‘performance can be dissociated from awareness following neurological damage’ (Heeks & Azzopardi, 2015: 75).
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A third notable objection to QDC concerns exclusion behavior. Specifically, Persaud and
Cowey (2008; Persaud & McLeod, 2014) show that GY makes systematic errors in an exclusion
task when stimuli are presented in his blindfield. This is claimed to be straightforwardly
inconsistent with QDC. In their task, GY was asked to report where a square grating did not
appear in a spatial 2ifc design in which it could appear either in the upper or lower quadrant of
his blind or sighted field at a variety of contrast levels. In his sighted field, as contrast increased,
GY’s performance steadily improved under both inclusion and exclusion instructions, as we
would expect. However, in his blindfield, as contrast increased, GY increasingly made errors
under exclusion instructions. Thus, at high contrast he (wrongly) chose the target’s actual
location 62% of time under exclusion instructions versus 64% with inclusion instructions.
Persaud and Cowey claim that failure to exclude shows that the relevant information ‘could not
have could not have been processed consciously because [otherwise it] would have been used to
make correct exclusion responses’ (1051). They also contend that their method ‘clearly
circumvents the problems with subjective reports’ (1054) and that their results are ‘not a mere ...

artefact of response biases’ (1050) since they do ‘not rely on subjective reports’ (ibid).

Both of these claims are problematic, however, as I now explain. GY’s significantly
elevated exclusion error rate shows that he was able to discriminate target present and target
absent quadrants at high contrast. However, we cannot infer from his failure to exclude that he
was not consciously aware of a difference in appearance between quadrants, let alone that his
sensitivity is ‘solely subconscious in the blindfield’ (1054). For, contra Persaud and Cowey,
exclusion is a task which requires a criterion-based response strategy (Snodgrass, 2002).
Consequently, it is very much subject to concerns about response biases. To see this, suppose

that GY sets the following standard rule in the normal inclusion version of the 2ifc task: respond
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to whichever interval presents the strongest signal. Now suppose that under exclusion
instructions GY adopts the rule that he will respond as before unless he sees the stimulus—in
which case he will select the opposite interval. Since his criterion for ‘seeing’ is highly
conservative, adopting this perfectly natural strategy will mean that GY performs much the same
in exclusion and inclusion tasks, leading to a significantly elevated error rate (i.e., increase in
responding to the target’s actual location) under exclusion instructions. The upshot is that GY’s
exclusion behaviour is wholly consistent with QDC given previous commitments to conservative
responding in his blindfield. This is illustrated in Figure 9. The similarity with Figure 5 suggests

that QDC should predict significant failures to exclude under exclusion instructions.

In this context, a further point is worth making regarding exclusion tasks more generally.
Such tasks are widely regarded as demonstrating a distinction between conscious and
unconscious processing (e.g., Debner & Jacoby, 1994; Persaud & McLeod, 2007; though see
Fisk & Haase, 2007, 2013). However, it is obscure what consistent view of the functional role of
unconscious processing would generate the observed pattern of data in exclusion tasks. Consider,
for instance, that the responses in Persaud and Cowey’s task are entirely voluntary choices—not
speeded movements, more plausibly guided by unconscious automatic processing. Yet since
information is available for such slow, considered choice behavior, it is puzzling why one should
predict a failure of exclusion. If the information is available for voluntary choice, why is it that it
cannot be used flexibly? Snodgrass’ decision theoretic model provides an answer here. Simply
noting that the information is unconscious does not. Consider, further, that in Persaud and
McLeod’s (2008) exclusion task with neurotypical subjects, failure to exclude involves subjects
reporting the identities of the stimuli which are in fact presented: a performance which, as

Newell and Shanks point out, would ‘normally be taken as direct evidence of conscious, not
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unconscious, processing’ (2014: 51). Here too then the link between failure to exclude and lack

of awareness is opaque.
Functional profile

A related and broader criticism of QDC is that it cannot account for the alleged functional
profile of blindsight. Specifically, it is widely held that in blindsight subjects, ‘unseen stimuli
never spontaneously induce behaviour, even after extensive training (although this does happen
in monkeys)’ and that ‘blindsight capacities only become evident in forced laboratory settings’
(Lamme, 2006: 496; Dehaene & Naccache, 2001: 11; Weiskrantz, 1997). For Lamme and many
others, this lack of unprompted, spontaneous action indicates that blindsight is genuinely
unconscious, as opposed to merely unreported, perception. The idea here harks back to Marcel’s
notorious remark that blindsight ‘patients will make no spontaneous attempt to grasp a glass of
water in their blind field even when thirsty’ (1986: 41; Morsella, 2005). Given that blindsight
patients lack form and object perception (see below), Marcel’s example is fanciful. But the
background contention linking lack of spontaneity with lack of consciousness needs taking
seriously. Nonetheless, there are three good reasons to reject a functional profile argument for

the absence of awareness in blindsight.

First, voluntary responses to stimuli, just like verbal reports, are the joint upshot of
perceptual sensitivity and response criterion. Thus, the fact that a subject fails to respond to a

stimulus may simply reflect their conservative response criterion in relation to the stimulus.'® To

18 This is an application of the very general point (Snodgrass & Shevrin, 2006: §17; Snodgrass, 2002; see also
Block, 2001, 2005) that putative qualitative differences between unconscious and conscious processes may simply

reflect the application of a response strategy within conscious perception.
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use Marcel’s example: a thirsty person will not spontaneously attempt to grasp a glass of water in
front of them if they do not think that a glass is there. Since we already know that blindsighted
subjects adopt conservative criteria for verbal and manual reports, it should hardly be a surprise
if they also adopt such criteria for other actions. Of course, outside of the laboratory, most
blindsighted subjects have an intact hemifield with vastly superior vision to rely on for sating
their thirst. This is not so for bilateral patient, TN, reported by de Gelder et al. (2008). However,
setting controversy about the case aside, TN’s performance (walking unaided down a corridor
whilst navigating various obstacles) would on the face of it seem to be a striking example of

spontaneous, voluntary behaviour in blindsight.

Second, there is evidence that not all function in blindsight requires cueing. For instance,
Stoerig reports a detection paradigm in which ‘cues did not enhance, let alone enable blindsight
in [her blindsighted] participants’ (2010: 8). Since above chance detection was nonetheless in
evidence, she concludes: ‘Stimuli presented to regions of absolute cortical blindness [sic] can
thus prompt, rather than merely modulate, non-reflexive responses.’ (ibid.) This is just as we
would expect if lack of spontaneity were due to conservative response criteria. For, as [
emphasise in the next section, this hypothesis predicts the existence of circumstances where such

a criterion is lowered.

Third, it is in any case obscure why spontaneous action should be regarded as a
functional signature of consciousness. According to Bayne, the (alleged) ‘fact that blindfield
content is not spontaneously employed by the subject suggests that it is not accessible to her as
such—that is, at the personal level.” (2013: 171) However, much of our conscious experience is

not spontaneously employed in action. Our sensory experience is full of features to which we



BLINDSIGHT IS QUALITATIVELY DEGRADED CONSCIOUS VISION 24

give little heed or notice: background noises such as the hum of a computer fan, or the rumble of

distant traffic, or miscellaneous visual phenomena such as shadows, highlights and floaters.

Relatedly, Dretske connects the alleged inability of blindsighted subjects ‘to exploit
[perception] to initiate spontaneous behaviour’ (2006: 167) with their lacking information which
can provide a (justifying) reason for action (see further references therein). However, the
information in blindsight is clearly available to inform voluntary action—for the ‘pursuance of
future ends and the choice of means for their attainment’ as James (1890: 8) famously puts it.
Even if the blindsighted subject’s decisions are typically elicited by a cue, such cues do not cause
them to make an involuntary twitch, nor do they automatically modulate actions already in
progress (as apparently in Pisella et al., 2000). Rather, cues prompt subjects to voluntarily select
an interval or report a stimulus dimension. The availability of information for the selection and
execution of voluntary action strongly suggests that the information does constitute personal-
level reasons (even if reasons which the subject themselves will not normally offer up under

questioning).

In short, whilst it is true that stimuli in the blindfield rarely elicit spontaneous responses, this
is to be expected given their conservative response criteria for report, it is not universally true,
and in any case the connection between spontaneous (as opposed to voluntary) action and

consciousness is unclear.

Metacognition

Finally, it might be suggested that evidence of suboptimal metacognition in blindsight
weighs against QDC and in favor of an orthodox interpretation. Most notably, Persaud et al.

(2007) claim that post-decision wagering constitutes an objective measure of awareness and go
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on to report that GY wagered optimally on his decisions only 48% of the time despite making
70% correct detections in a yn detection task. Persaud et al. (2011) further report that GY
exhibited metacognitive inferiority in his blind as compared to his sighted field, even when his
type 1 sensitivity was matched across fields. These results might understandably be seen as

indicating that GY’s type 1 sensitivity was not available to awareness.

Drawing such an inference is problematic for several reasons, however. First, the
measures of metacognitive sensitivity employed in both studies do not deconfound type 2
sensitivity from type 2 bias (Maniscalco & Lau, 2012: 422).° As a result, GY’s suboptimal
wagering may simply reflect loss aversion under uncertainty as opposed to lack of awareness
(Schurger & Sher, 2008). This would be entirely in line with QDC. Second, given their payoff
matrixes, both wagering tasks have a (weakly) dominant strategy which is independent of
metacognitive access. The optimal strategy is always to bet ‘high’ in Persaud et al. 2007, and
always to bet on one’s type 1 responses in Persaud et al. 2011. The upshot is that neither task
provides direct evidence of metacognitive awareness. After all, optimal performance is

consistent with its complete absence (Clifford et al., 2008; Konstantinidis & Shanks, 2014).

Third, even were these issues to be addressed, it is unclear how to interpret a true lack of
metacognitive sensitivity. Seth (2008), for instance, argues that post-decision wagering measures
‘metacognitive content’ as opposed to perceptual consciousness per se. And Maniscalco and Lau
propose ‘a double dissociation between type 2 sensitivity and the contents of awareness’ (2012:

429). Part of their reason here is that GY appears to exhibit above-chance metacognitive

19 For much broader concerns about the objectivity of existing measures of metacognition see Shekhar and Rahnev,

2020.
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sensitivity in his blindfield in Persaud et al. 2011 (even if it is inferior to his sighted field) despite
his alleged lack of awareness. Were it not for the points above, this might in fact seem evidence

in favor of QDC (Overgaard, 2012: 611).

Finally, discussing their finding that metacognitive sensitivity is suboptimal in
neurotypical subjects, Maniscalco and Lau suggest four possible explanations. One of these
posits a putative ““unconscious” processing stream’ (2012: 427), an explanation consistent with
the orthodox view of blindsight. However, in their view, sub-optimality might equally reflect: (a)
decay of information following the type 1 decision; (b) accrual of additional noise following the
type 1 decision; and/or (c) differential noise in type 1 and type 2 decision processes, specifically,
differential variability in criterion setting. Explanations (a)-(c) are quite consistent with QDC.
Consequently, even were there to be a clear demonstration of suboptimal objective
metacognitive sensitivity in blindsight, this would not provide direct evidence against QDC—
certainly not without very significant additional theoretical assumptions concerning the relation

between metacognition and consciousness.
Summary

We have now considered five objections to QDC. In each case, QDC has been shown

wholly consistent with the psychophysical data.>® Our discussion has, however, highlighted two

20 'What of neurological data? Whilst a fuller understanding of the neural mechanisms subserving residual function
in blindsight will surely be of critical value in any complete understanding of the condition, extant evidence does not
resolve our present controversy. This is because there remains scant agreement concerning the neural correlates of
consciousness (compare and contrast: Dehaene & Naccache, 2001; Lau & Rosenthal, 2011; Lamme, 2010; Boly et
al., 2017) and large methodological obstacles to resolving the issue (e.g., Block, 2001, 2005; Phillips, 2018).

Consequently, it is not possible at this time to determine whether, for instance, evidence of hypoactivation in GY’s
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desiderata on any adequate account of blindsight: to explain why subjects set highly conservative
criteria in their blindfield despite their significant residual sensitivity; and to explain why these
criteria are unstable in relation to static stimuli. I now turn to the positive case for QDC, showing

how these explanatory burdens can be discharged.

The positive case for QDC

QDC is consistent with the psychophysical data. But is there positive discriminating
evidence in its favor? I now argue that QDC makes a series of distinctive predictions borne out
by the available evidence. Furthermore, QDC has the resources to discharge the explanatory

burdens just identified.

Before considering this evidence, it is important to appreciate that QDC has claim to be
the default interpretation of blindsight on grounds of simplicity and explanatory breadth. This is
because QDC appeals only to constructs already firmly established as necessary for any adequate
account of visually based behavior, namely a conscious signal available for intentional
discrimination in combination with a variable response criterion. In contrast, the orthodox,
inflationary interpretation of blindsight in effect proposes two signals: one conscious, the other
unconscious, both contributing to performance in different ways in different circumstances.
Against this, the proponent of QDC should insist that if QDC can explain blindsight in terms of
already well-established resources (viz. a single-conscious signal available for sensory
discrimination) it should be favored. As Snodgrass puts it in a different context: ‘A conscious-

perception-only model is the null hypothesis and, if viable, is more parsimonious because it

left PFC (Persaud et al., 2011) indicates a deficit of consciousness or instead a lack of criterion-based, post-

perceptual cognition.
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postulates only one rather than two perceptual processes.’ (2002: 556; Snodgrass et al., 2009a)
Here we appeal to a quite general scientific precept that good scientific theories are not motleys
but ‘consist of just one problem-solving strategy... applied to a wide range of problems.’
(Kitcher, 1982: 47) Of course, null hypotheses should be rejected if they cannot account for the
data or fail to represent a fruitful research strategy. QDC, however, is an extremely promising

research strategy.

In this context, it might also be objected that the case for QDC assumes that a
conservative criterion implies a decisional or response bias. If, however, we distinguish between
perceptual and response biases (Witt et al., 2015; Peters et al., 2016), then we might instead
construe blindsight as a perceptual criterion effect, a view consistent with the orthodox
understanding of blindsight as a matter of unconscious (i.e., below perceptual criterion)

perception.

It is a substantive question whether we should in fact acknowledge a distinction between

perceptual and response criteria.?! For present purposes, however, the critical issue is whether

2I'T am sceptical. First, the distinction is no part of traditional detection theory (see, e.g., Green & Swets, 1966: 118-
9). Indeed, the view that whether a stimulus is seen is a matter of it reaching a perceptual criterion harks back to
threshold models of perception which, as Macmillan (1986: 38) puts it, “have been eroded by psychophysical
progress”. Second, the natural way of acknowledging the existence of ‘perceptual decision making’ is not to
introduce perceptual criteria, but rather to recognize that detection theory can be used to model perceptual systems
as well as perceivers. So modelled, perceptual systems can be considered as decision makers with response criteria.
However, these criteria should be kept quite separate from the response criteria of subjects. Finally, whilst recent
modelling work by Witt et al. (2015) appears to make a strong case for distinguishing perceptual and response
criteria, it is not clear that their model applies to behavioral (as opposed to simulated) data (cf. Knotts & Shams,

2016). Moreover, to distinguish perceptual and response bias within their model of the Miiller-Lyer illusion, Witt et
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introducing such a distinction undermines the argument for QDC. In my view, it does no such
thing. Distinguishing perceptual and response criteria introduces a rival hypothesis which
deserves development and consideration. However, as things stand, QDC should remain our
preferred account of blindsight for two reasons. First, as already emphasized, QDC offers an
especially parsimonious account of the patterns of subjective report and performance found in
blindsight and which are typically held to support an orthodox account. This is because it can
explain these patterns exclusively in terms of a degraded perceptual signal combined with a
conservative response criterion. In contrast, whereas an account in terms of perceptual bias may
avoid postulating two perceptual signals, it nonetheless invokes two distinct kinds of cognitive
processes in appealing to response and perceptual criteria. Ceteris paribus, parsimony again
favors QDC.?** Second, the positive evidence in favor of QDC offered in this section is strongly
suggestive that blindsight specifically involves shifts of response criterion. In particular, as I now
argue, blindsighted subjects acknowledge awareness under variations of instruction, response
options, and motivation. Such manipulations are far more naturally understood as targeting

response as opposed to perceptual criteria.

al. suppose that the detection theoretic decision axis represents perceived line length. However, traditionally the
decision axis is taken to represent a parameter such as ratio of hits to misses or expected value (see Lages &
Treisman, 1998 on the difference between signal detection theory and sensory memory theory). If the decision axis
is understood in this way, the distinction between perceptual and response bias cannot be drawn.

22 Of course, if one considers there to be strong independent grounds for marking a distinction between perceptual
and response criteria, then appealing to variation in perceptual criteria to account for blindsight will not be
unparsimonious since it will exploit only already acknowledged resources. This, however, returns us to the question

of whether there are good reasons to introduce such a distinction. See discussion in the previous note.
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Varying the criterion

The canonical interpretation of blindsight considers destruction of V1 to abolish
phenomenal awareness. On this interpretation, we should not ever expect blindsight subjects to
report awareness, let alone consciously seeing stimuli in their blindfield. Quite the contrary. In
contrast, QDC claims that degraded phenomenal awareness is present wherever there is
preserved discriminative function. It is unacknowledged as opposed to absent. Detection theory
traditionally regards response criteria as flexible and, in principle, under the voluntary control of
subjects (Morgan et al., 2012; Macmillan, 1986). Moreover, they are notoriously subject to
manipulation and influence. As Draine and Greenwald write in relation to visual masking: ‘It is
well known that ... the boundary between judged presence and absence of a stimulus can be
influenced by instructional or motivational variations.’ (1998: 287) Thus, a first distinctive
prediction of QDC is that blindsight subjects will acknowledge visual awareness under pertinent
manipulations of their response criterion. A second, related prediction is that performance will
correlate with reported awareness given a fixed criterion. This is because QDC postulates a
single conscious signal subserving all performance. Thus, holding fixed a subject’s response
criterion, strengthening a signal will improve performance and increase the likelihood of report
and vice-versa. In contrast, the orthodox interpretation of blindsight which postulates a distinct
unconscious signal, predicts neither reported awareness nor any simple correlation between
reports and performance (since it postulates an entirely unreportable signal). In both cases, the

evidence tells in favor of QDC.

First, consider evidence of acknowledged awareness due to variation in instruction.
Stoerig and Barth (2001) presented GY with a bright white stimulus at various locations in his

blindfield. In their first condition, the instruction was to ‘press when you see something’. We
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saw the results above in Figure 2, for convenience reproduced here as Figure 10(a). They appear
to illustrate the traditional view of blindsight: GY exhibits an almost complete absence of
positive response, except for a few instances at the center of his vision corresponding to the
cortical sparing at the occipital pole. However, in a second condition with the same stimuli,
Stoerig and Barth altered the instruction to: ‘press when you are aware of something’. The results
can be seen in Figure 10(b). A dramatic change is observed. Asked this second question, GY
acknowledges awareness in substantial regions of his ‘blind’ field. Similarly, Weiskrantz reports
a patient, EY, who ‘showed a typical dense ... hemianopia with perimetry when he was asked to
report when he saw the light coming into his field—he was densely blind by this criterion.” Yet:
‘If he was asked to report merely when he was “aware” of something coming into his field, the

fields were practically full.” (1980: 378)

QDC has a straightforward explanation of this: blindsight subjects are inclined to adopt a
more conservative threshold for reporting ‘seeing’ as compared to mere ‘awareness’. Stoerig and
Barth’s change of instruction thus induces a criterion shift. Reasons for this shift will be made

clear shortly.

Weiskrantz and other defenders of a traditional view of blindsight of course appreciate

that awareness is sometimes reported in the blindfield. Weiskrantz accounts for this by proposing

)'23

that there are in fact two types (or modes) of blindsight: type I and type II (1998a).~” Type 11

blindsight is said to involve feelings or awareness but never visual qualia or seeing. Plainly this

23 It is a surprisingly common confusion to think that this distinction refers to two types of patient. It does not. The
distinction rather adverts to the fact that within subjects above chance performance is sometimes accompanied by

reported awareness, sometimes not.
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move increases the gulf in economy between QDC and the traditional blindsight story—ffytche
and Zeki (2011: 255) understandably complain of ‘a changing of the goal posts’.?* Moreover, as
Eysenck and Keane put it, type II blindsight ‘sounds suspiciously like residual conscious vision’
(2010: 64). Yet, even setting these concerns aside, Weiskrantz’s type I/type II view continues to
make a contrary prediction to QDC, for it maintains that blindsight never involves conscious
seeing or visual qualia—blindsight is always type I or type II. In contrast, QDC proposes that
blindsight always involves conscious seeing but that its subjective classification is subject to
criterion effects. A clear prediction is that genuine seeing will be reported by blindsight subjects

in the right situations.

Scrutiny of the literature confirms this prediction. For instance, as noted above, Kentridge
et al. (1997) asked GY to detect a black 1° diameter circle, flashed three times over a 600msec
interval with an onset of 96msec in various locations. In one condition, GY was informed of the
locations in which stimuli would be flashed. In this condition, he was 98% and 97% successful
on trials in locations at 9° and 12° along his horizontal meridian. He also reported awareness on
65% and 62% of occasions. In his words, his discriminations were, he felt ‘mostly right’, he was
‘mostly aware’ of targets, he was ‘seeing a lot’ (1997: 194-5). This example is striking because
the stimuli are the same across conditions of reported awareness and unawareness. But with
some stimuli, GY habitually reports seeing. Thus, Barbur et al. (1993) report that in their
stimulus conditions GY ‘demonstrated clear, conscious awareness of motion’ (1294). That is:

‘Whether tested subjectively—through a verbal report or objectively—through discrimination,

24 Interestingly, they also indicate that GY originally described his experience in visual terms but has ‘only more
recently ... used the term “feeling” to qualify his visual experience’ (2011: 254). As discussed below, GY is not a

naive subject.
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the subject gave every sign of having seen and having been consciously aware of what he had
seen. Thus, when stimulated with a moving stimulus, [GY] verbally reported seeing movement.’
(1295) Understandably they note that, at least for their stimuli, ‘the term blindsight does not
describe [GY ’s] residual visual capacity correctly’ (ibid.) Whilst not representative, these reports
show that GY does sometimes report conscious vision, sometimes even routinely. It would

appear wrong to claim that blindsight never involves visual qualia.?

A second place to look for acknowledgement of awareness in blindsight is under
variation in response options. Several studies have now explored this issue, contrasting the
dichotomous (seen/not seen) response options of traditional blindsight studies with a graded,
four-point Perceptual Awareness Scale (PAS) comprising: no experience, weak experience,
almost clear experience, and clear experience (Ramsgy & Overgaard, 2004). Overgaard et al.
(2008) studied a blindsighted woman, GR, using the PAS and found that, whereas she reported
no awareness using a traditional yn measure (and so met traditional diagnostic criteria for type I
blindsight), using the PAS scale, ‘her blindsight seemingly “disappeared” in the sense that . . .
[a]ll correctness above chance seemed related to vague yet conscious vision’ (Overgaard, 2011:

477).

Doubts might be raised as to whether GR’s performance relied on spared cortex.
However, a very similar finding is seen in patient SL. whose lesion has been carefully mapped

(Celeghin et al., 2015). Specifically, in Mazzi et al. (2016), SL performed a series of

% Even Persaud and Lau’s attempt to establish the absence of qualia in GY (criticized in Phillips, 2016: 440f.)
evidences that GY does at least sometimes experience visual qualia, though as he puts it ‘Only very rarely ... on very

easy trials, when the stimulus is very bright’ (2008: 1048).
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discrimination tasks along various stimulus dimensions—orientation, color, contrast, and
apparent and real motion. In Experiment 1, SL reported awareness on a trial-by-trial basis using
a binary (seen/guessed) response measure. In Experiment 2, she reported awareness on a four-
level scale. It transpired that guessed responses in Experiment 1 corresponded not only to no
experience but also to weak experience responses in Experiment 2. Moreover, when no
experience was reported, there was no evidence of above-chance performance in the
discrimination task. These results strongly support the prediction of QDC that the ‘threshold to
acknowledge conscious vision can change depending on the way awareness [is] assessed’ (Mazzi
etal., 2017: 104). Mazzi et al.’s results also support the second prediction of QDC, namely that
awareness will, all else equal, correlate with performance. Other studies of blindsight further
confirm this. For instance, Morland et al. examined seven hemianopes, including GY. Only three
had any ability to discriminate the moving stimuli used. All three reported awareness. In
contrast, the other five patients reported no awareness at all (2004: 206; see also Phillips, 2020,

on Garric et al., 2019).

A study of motion discrimination by Zeki and ffytche (1998) further evinces a clear
correlation between reported awareness and performance. It also provides a suggestive example
of reported awareness under variation in response criteria. Zeki and ffytche asked GY to indicate
in which direction a stimulus was moving at a variety of contrasts, as well to report awareness on
a trial-by-trial basis. As the results shown in Figure 11 indicate, GY makes a significant
proportion of aware responses corroborating the first prediction of QDC. We can also see a clear
correlation between reported awareness and performance. Indeed, the resemblance of most
blocks to familiar vision (or blindness) is striking. That is, in most blocks, GY either reports no

awareness and performs at chance, or reports awareness and correspondingly performs above



BLINDSIGHT IS QUALITATIVELY DEGRADED CONSCIOUS VISION 35

chance. Performance which might be considered traditional blindsight is confined to a cluster of
blocks in the lower right of the graph in which GY reports no awareness but still performs
significantly above chance. Considering this overall pattern of data, one might postulate two
modes or types of blindsight—one corresponding to these ‘no awareness’ blocks (type I) and one
to the ‘awareness’ blocks (type II). However, a far simpler hypothesis is that GY has degraded
conscious vision, but a tendency to operate with a conservative criterion in certain
circumstances. Minded of the tedium of performing many hundreds of psychophysical trials,
Azzopardi and Cowey (1998) propose that this conservative responding results from boredom or
tiredness—he simply loses motivation and gives up. Kentridge (2015) instead suggests that GY
may have been attempting to read the expectations of the experimenters in the different blocks—

a point I return to below. Either way, QDC offers an elegant account of Zeki and ffytche’s data.

In this section we have seen several distinctive predictions of QDC borne out. First, we
find both reported awareness and sight, under variations in instruction, response options, and
(arguably) motivation. The canonical interpretation of blindsight struggles to accommodate such
reports. Second, we find an overall pattern of correlation between reported awareness and

performance. Again, this is fully consistent with QDC.

What is it like to have blindsight?

I now turn to a fundamental question which QDC prompts: what is it like to have
blindsight? According to QDC, there is phenomenology whenever there is performance in
blindsight. What is unclear, however, is what phenomenal contents subserve residual
performance, and how these compare to neurotypical vision. To answer these questions, we must
consider behavioural evidence alongside first-person reports. In combination, a picture emerges

on which blindsight involves radically altered and etiolated but nonetheless conscious vision.
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This evidence in turn strengthens the case for QDC since it provides the materials for explaining

the conservative and selectively unstable response criteria encountered above.

I begin with behavioural data. First, note that residual vision in blindsight is ‘severely
impoverished’ (Cowey, 2004: 588; Beckers & Zeki, 1995: 56) both quantitatively and
qualitatively. Wavelength sensitivity is reduced by an order of magnitude as compared to
neurotypical vision (Stoerig & Cowey, 1992), orientation sensitivity is similarly impaired
(Morland et al., 1996). And contrast sensitivity is reduced by two orders of magnitude (Barbur et
al., 1980; Barbur et al., 1994), such that ‘even a seeing subject [sic] would be clinically classed

as blind’ (Cowey, 2004: 588).

Turning to qualitative losses, note that many of the visual capacities of blindsight are
greatly exaggerated in the popular scientific imagination. As mentioned above, commentators
(following Marcel, 1986) are fond of pointing out that a thirsty blindsight patient would not
spontaneously reach for a glass of water in front of her. But preserved vision in blindsight does
not afford anything like the form perception required to recognize a glass of water. It is easy to
be misled here. One might naturally think that DB’s capacity to discriminate between ‘X’s and
‘O’s reveals residual form perception. However, in subsequent work Weiskrantz concluded
‘against D.B.’s having a residual capacity for form discrimination’ (1987: 77) on the basis that
when the orientations of the components of figures were matched, DB’s performance fell to
chance. For instance, he could not discriminate an ‘X’ from a ‘/A\’, nor a triangle with straight

sides from one with curved sides, nor squares from (non-extreme) rectangles.?® DB was also

26 Extreme rectangles have orientation components almost entirely along their lengths and so can be discriminated

from non-extreme rectangles on this basis.
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quite unable to make same/different judgements when pairs of ‘X’s and ‘O’s were presented in
his blindfield. This all suggests that DB cannot combine elements into shapes and so does not see
visual form, let alone objects proper (Weiskrantz, 2009a: chpt. 11; Kentridge, 2015: §4; though

see Footnote 28).

More striking is data from Alexander and Cowey (2010) which considers the basis of
discrimination and detection performance in two blindsight patients (GY and MS). These
patients were asked to locate stimuli in one of the four quadrants of their visual field (Figure 12).
The stimuli were matched in luminance but differed as to whether they exhibited a sharp
luminance edge. The Gaussian (Figure 12, bottom left) matched the peak or mean luminance of
the square (top left), and the Gabor (bottom right) matched the contrast and mean luminance of
the square wave (top right). MS’s performance was high for square and square wave. However, it
fell to chance for the Gabor and Gaussian. This suggests that MS’s sensitivity consisted
exclusively in a capacity to detect sharp luminance contours, i.e., sudden changes in luminance.
The loss of such information also impaired GY but he remained above chance on all stimuli.
However, in a subsequent experiment, GY was asked whether a stimulus was presented in a yes
or guess paradigm. In this experiment, when stimuli had sharp edges and/or sudden on- or
offsets, he performed well. But when the stimulus was a Gaussian with a slow onset or no offset,
he fell to chance with red and green stimuli. Performance was preserved for blue stimuli, but no
test was done with a Gaussian with a slow onset and no offset. Consequently, no evidence was
found of capacities not potentially exclusively based on either sharp luminance contours or

stimulus transients.

These findings are consistent with previous work on patient CS showing abolition of

performance and awareness when ramping on- and offsets were used with Gaussians as opposed
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to square waves (Sahraie et al., 2002: esp. 253 and Figure 3D) as well as with previous results
for GY (Weiskrantz et al., 1991; Barbur et al., 1994; Weiskrantz et al., 1998) showing the
importance of temporal on- and offsets in mediating performance. The idea that blindsight
involves loss of form and object perception is also consistent with Azzopardi and Hock’s (2011;
see also Azzopardi, 2001b) demonstration that motion detection in GY is limited to detection of
‘objectless’ first-order motion energy (i.e. spatiotemporal changes in luminance; Adelson &

Bergen, 1985) as opposed to detection of changes in position or shape (Sperling & Lu, 1998).

Subsequent experiments from Alexander and Cowey (2010) investigated the nature of
GY’s apparent residual sensitivity to color (see also Alexander & Cowey, 2013). In one
experiment, GY was able to identify a Gaussian patch as red or green with near perfect accuracy.
But again, it would be hasty to conclude that GY can see colors. For when the patch was slowly
uncovered (or appeared on the screen whilst GY had his eyes closed), performance was
completely obliterated. Similarly, whilst GY scored 92% when asked to discriminate red and
blue stimuli, his performance fell to 48% when he closed his eyes and opened them after the

onset of the stimuli (likewise when discriminating between a red and a blank).

Based on their findings, Alexander and Cowey conclude that blindsight is restricted to the

(X313 299

ability to detect ‘““events™ varying in ‘subjective salience’ (532), an idea which traces back to
Humphrey’s (1974) proposal ‘of stimulus salience in blindsight, whereby different stimuli might
“catch the eye” to different extents’ (Cowey, 2010: 6). It is a nice question how exactly to think
about stimulus salience on this view. In particular, we might distinguish between conspicuity: the

extent to which a given location stands out from its surrounds in respect of a given feature type

(e.g., intensity, color, or motion); and salience proper: the extent to which a given location stands
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out from its surrounds full stop, i.e., in a ‘feature-agnostic’ manner (Veale et al., 2017: 2).” On
either understanding, no absolute value of any feature would be attributed to any location in
blindfield vision. Instead, subjects would experience one or more regions simply as different

from their surrounds in relation to a specific feature category, or just as different.?®

Note that the salience hypothesis is quite consistent with the preservation of mechanisms
which process color and other featural information. In the case of color, it appears that even
rudimentary color constancies are lost in blindsight (Kentridge et al., 2007—with DB). However,
sensitivity to wavelength independent of luminance is spared (Stoerig & Cowey, 1992;
Kentridge et al., 2007). In line with this, Alexander and Cowey (2010) found that GY could not
discriminate a blue stimulus from a yellow stimulus if the latter were at much higher luminance,

suggesting that wavelength contributes to salience independent of luminance, with blue

% For a formal model of conspicuity and salience see Itti et al. (1998). They propose that low-level visual features
are initially represented on 42 feature maps: 6 for intensity, 12 for color and 24 for orientation. (To which, as they
note, motion needs adding.) These maps are then combined by a process of normalization, rescaling and addition
into three ‘conspicuity’ maps. (Again, to which motion conspicuity needs adding.) Finally, these maps are
normalized and summed into a ‘salience’ map. For a detailed consideration of how salience is computed neurally see
Veale et al., 2017 who propose a crucial rule for the superior colliculus in salience computation. Thanks to
Masatoshi Yoshida for drawing my attention to this model.

28 Conspicuity and/or salience cannot easily explain all residual performance in Weiskrantz’s original patient, DB.
However, there is reason to think that DB is not, or is no longer, a pure case of blindsight. As previously noted, the
metal clips in his brain prevent accurate assessment of his lesion. Moreover, more recent reports suggest he
experiences after-images (Weiskrantz et al., 2003) and appears to have recovered some genuine sight (Trevethan et
al., 2007; Weiskrantz, 2009a). Commenting on these findings, Cowey writes: ‘How ironic if the discovery of

blindsight proves to be based on a patient who does not possess it!” (2010: 7)
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wavelengths being especially salient. Thus, whilst blindsight involves the loss of color vision per

se, this does not mean the loss of all chromatic information processing.

Morland et al. (1999) found that GY was able to make veridical matches of colored (and
moving) stimuli within and across his blind and sighted hemifields.?’ Strikingly, however, they
found that he could not make such matches for luminance even though he could match stimuli
for luminance within his blindfield. Morland et al. conclude that GY’s luminance-based percept
in his blindfield ‘is in no way comparable to the percept of brightness’ (1194), i.e. luminance as
perceived in his sighted field. In other words, GY does not seem to experience brightness but
instead seems to enjoy a qualitatively different percept of luminance from that found in

neurotypical vision.

To summarize, the behavioral evidence makes clear that blindsight is not simply weak
sight but sight whose familiar contents have been dramatically stripped away or changed beyond
comparison (cf. Tapp, 1997: 70). Subjects apparently do not see colors or shapes, still less
objects. And the subjective signature of their sensitivity to wavelength or luminance is very
different to neurotypical vision, arguably showing up only in the extent to which a given region
‘stands out’ temporally or spatially, and in the case of luminance being incommensurable with

the familiar percept of brightness.

29 Morland et al. take the view that successful matching is indicative of conscious awareness of the matched stimuli.
Whilst I concur, we should be cautious in concluding from cross-hemifield matches that awareness is of the same
features in both hemifields. In particular, the data from Alexander and Cowey throw grave doubt on the suggestion

that GY is conscious of color per se.
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Minded of these points, consider the following reports from blindsight subjects

concerning their subjective experience.

1) Lack of color. GY stresses ‘an absence of color sensation’ (Stoerig & Barth, 2001: 582).

(ii) Lack of bound features. ‘I’'m aware of individual functions of sight. Sometimes I’'m
aware of a motion, but that motion has no shape, no color, no depth, no form, no contrast.
Sometimes I can tell you what orientation it’s at but then we lose everything else’. (PBS
interview, see Footnote 3.)

(iii))  Looks like nothing. Another early patient of Weiskrantz’s, EY, when asked to describe a
light he was able to reach for, said: ‘But it does not actually look like a light. It looks like
nothing at all.” ‘I had an impression that something was there. Where it was made a
greater impression than what it was.” (Weiskrantz, 1980: 378)

(iv)  Feelings. GY often reports that he has a ‘““feeling” of something happening in his blind
field and, given the right conditions, that he is absolutely sure of the occurrence’ (Zeki &
ffytche, 1998: 30). Similarly, DB (on whom see Footnote 28) in discriminating on the
basis of orientation reports ‘a “feeling” that the stimulus was either pointing this or that
way, or was “smooth” (the O) or “jagged” (the X)’ (Weiskrantz et al., 1974: 721).
Likewise, in a red/green discrimination task, Weiskrantz notes that ‘he reported “green”
when he had a “stronger feeling of something being there,” and said “red” when he “felt
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there was nothing there.”” (ibid: 720). Interestingly, GY appears to exhibit the opposite
pattern explaining his capacity to discriminate red from green by saying that the red

‘produced a stronger feeling whereas the green did not’ (Alexander & Cowey, 2010:

524). See further discussion below on these reported feelings.
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v)

(vi)

(vi1)

Transients and shadows. With moving stimuli, GY says that ‘his experience resembles
that of a normal person when, with the eyes shut, he looks out of the window and moves
his hand in front of his eyes.... like a “shadow”” and more specifically ‘“a black shadow
moving on a black background™ (Zeki & ffytche, 1998: 29; see also Beckers & Zeki,
1995; Weiskrantz, 1997: 145). In a similar vein, GY tells Stoerig and Barth: ‘He is aware
of “something moving” but it appears as “black on black,” like “a mouse under a
blanket™” (2001: 582). Finally, Barbur et al. relate that GY reports a flashed target as ‘““a
dark shadow”, located in the “blind” hemifield” and a higher illumination target
‘sometimes appears as a localized, bright flash’ (1980: 910).

Seeing and imagining. 1 have already noted GY’s claim that he was ‘seeing a lot’ in
Kentridge et al., 1997. A more curious report is found in King et al., 1996. In their study,
GY was asked to discriminate between a stationary and an oscillating grating. He
performed excellently and confidently. ‘When asked to explain why he was so confident
in his performance, GY commented that “I imagined flicker, but I didn’t actually see
flicker.”” (King et al., 1996: 9, emphasis in original)

Negative unawareness. When using low contrast stimuli GY ‘spontaneously remarked
that the awareness score here should be “minus one or minus two”, implying that there

might be, for him, degrees of unawareness’ (Zeki & ffytche, 1998: 30).

Many of these reports are consistent with the behavioural evidence. Lack of color

sensations is consistent with the idea that wavelength information is revealed only in the form of

subjective salience. Likewise, GY’s report that he is only ‘aware of individual functions of sight’

is consistent with a loss of form and object perception. It is also tempting to relate other reports
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to the conspicuity/salience hypothesis advanced above. For what would it be like to experience a
region as different yet fail to attribute any absolute value to it or its surround? Might it not be
natural to say that it feels as if there were something different about that region even if one
cannot say what it is. Or that a given stimulus presents a stronger impression than another,

though neither is presented as having any absolute value in respect of (say) luminance.*

Other aspects of blindsight subjects’ reports are telling in different ways. First, it does
not make sense to speak of degrees of unawareness. Unawareness is simply unawareness. Thus,
the fact that GY spontaneously distinguishes between levels of unawareness, strongly suggests
that some of what he describes as unawareness is really very dim awareness. As with Mazzi et
al.’s patient SL who counted very weak awareness as unawareness when offered only a
dichotomous measure, this is consistent with the central tenet of QDC that blindsight involves

severely and qualitatively degraded awareness unreported due to conservative response biases.

Second, not only do the reports make common use of visual language (Foley, 2015), e.g.,
GY talks of dark shadows, flashes, flicker etc., but many of GY’s descriptions bear a striking
similarity to those of neurotypical subjects when vision is degraded. Blindsight subjects’ reports
are often negative, stressing the absence of normal visual qualities, as in EY’s remark that the
light ‘looks like nothing at all’. Similarly, neurotypical subjects may report masked or threshold

stimuli as ‘more like nothing’ than a stimulus (Stoerig et al., 2002: 572). These reports suggest

30 For further discussion of the phenomenology of blindsight see Stoerig & Barth, 2001: 582; Overgaard, 2011;
Kentridge, 2015; Mazzi et al., 2019. For persuasive reasons to consider type II blindsight to be genuinely visual
despite its degradation, see Foley, 2015; Macpherson, 2015. Note that from the point of view of QDC, the type
I/type II distinction is merely a matter of whether visual awareness is acknowledged, so these arguments apply fout

court.
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that there is a way that things look, but that it is more notable for what is absent than what is

present.

More interestingly, consider GY’s claim that he did not see but imagined flicker. Such a
claim is naturally understood as grounded in the characteristic difference in ‘force” and
‘vivacity’—as Hume (1978: 1.1.1) notoriously put it—between ‘violent’ and ‘lively’ seeing and
‘faint’ and ‘feeble’ imagining. Again, similar descriptions are offered by neurotypical subjects
when asked to describe the appearance of masked stimuli. Thus, Price (drawing on his, 1991:

192) reports:

When stimuli such as words are backward pattern masked, [neurotypical] subjects may
report the percept of a word that has visual qualities but seems more like a mental image
than a word on the display screen .... For example, the following descriptions were
recorded from subjects during the forced-choice categorization of animate and inanimate
words described earlier: The experience was not a visual representation of what it looks

like when you see a word in the machine’ or was ‘like an after-image’. (Price, 2001: 35-

6)

A similar point can be illustrated by considering GY’s descriptions of moving stimuli.
Not only do subjective reports conform well with the behavioural data, specifically motion
detection being limited to detection of ‘objectless’ first-order motion energy. But, once more, we
find clear echoes of GY’s attempts to describe his percepts from neurotypical subjects if we turn

to the literature on ‘pure’ or g-apparent motion. @-motion is experienced when two stimuli (e.g.,
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disks) are successively presented close by each other with an inter-stimulus interval in the range
30-50ms. The two stimuli appear stationary. However, as von Fieandt describes it, there is also ‘a
peculiar phenomenal motion ... an objectless movement, or “pure motion” as Wertheimer
described it. Without seeing any moving objects of figures, there [is] a clear impression of
motion from one place to another’ (1966: 263, quoted in Steinman et al., 2000: 2259, fn.3). In

their extensive study of the phenomenon, Steinman et al. write:

When generated by bright stimuli on a dark background, ¢ appears as a moving dark
black, or, some say, a dark purple, flag-like region, that flaps back and forth between, and
slightly around, the stationary pair of slightly flickering disks producing it. Its shape is
ambiguous. It does not look like an object, so observers, as one might expect, describe its
appearance with difficulty, but consensus about the percept of something dark moving ...

is readily achieved. (2000: 2260)

The comparison with GY’s descriptions of moving stimuli as dark or black shadows
against a black background is striking. Of course, in neurotypical perceivers this motion is
perceived alongside percepts of stationary objects. Since, GY cannot perceive objects in his
blindfield, we might speculate that GY’s experience of moving stimuli therein is strictly limited

to such pure motion percepts.

Finally, and relatedly, consider Stoerig and Barth’s (2001) finding that GY was able to
make a phenomenal match across his blind and sighted fields between a moving contrast-defined

bar (Figure 13(b)) and a moving texture of low contrast (Figure 13(a)). This match went hand-in-
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hand with discriminative sensitivity: GY performed very similarly in discriminating the
orientation and direction of motion in respect of these matched stimuli (see also Morland et al.,
1999). This combination of phenomenal and behavioral match strongly suggests that
performance across both fields is subserved by a single conscious visual signal as QDC
proposes. Interestingly, the phenomenal match was improved by shifting to an apparent motion
stimulus (i.e., one in which the stimulus was removed from the middle frames). As Stoerig and
Barth note, this may imply ‘that instead of motion per se, only the on- and offsets of a moving
object [are] sensed, which would suffice to discriminate motion direction’ (582; again see

Alexander & Cowey, 2001b, 2010).

Drawing these threads together, the following conclusions appear warranted. First, vision
in blindsight is severely impaired. Second, such vision is qualitatively quite different from
neurotypical sight. Objects, shapes, and colors are missing. And residual sensitivity appears to
show up solely in terms of conspicuity and/or salience, and in the case of luminance in a manner
quite different from brightness. Third, vision in blindsight is at least sometimes conscious. Zeki
and ffytche are surely right to be left ‘with little doubt that [GY is] able to experience
consciously stimuli’ (1998: 30; Morland et al., 1999; Barbur et al., 1993). Fourth, behavioral data
and reported experience are in close alignment. Reported phenomenology corresponds clearly to
residual behavioral capacities, and there is no evidence of a class of visually discriminable
stimuli with respect to which phenomenology is never reported (which is absolutely not to say
that performance is always accompanied by acknowledged awareness—plainly it is not). Finally,
certain subjective reports bear a clear resemblance to reports made by neurotypical subjects in
cases of vision degraded by masking and, most strikingly, in relation to pure motion percepts.

Moreover, GY is willing and able to make phenomenal matches across his intact and damaged
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fields in respect of carefully designed apparent motion stimuli. This is all precisely as QDC

would predict.

Throughout this section I have relied on reports from blindsighted subjects, most
especially GY. This might seem problematic given that QDC denies that blindsight subjects’
subjective reports of absence of awareness should be taken at face value. However, I am not
selectively endorsing some reports and ignoring others. Rather all reports are treated equally as
data to be evaluated alongside further, e.g., behavioral data, and within the context of a more
general model. The argument made is that QDC is the best model which accounts for and
predicts the full range of first-person and behavioural evidence. The positive phenomenological
reports of this section are highlighted here because they represent discriminating evidence in

favor of QDC.

Explaining conservativeness and instability

If blindsight really is degraded conscious vision, how can we account for those features
which have led to its misinterpretation as involving unconscious vision, that is, the conservative
and, with static stimuli, unstable criteria which it is naturally attended by? This issue is
especially pressing for QDC since, by hypothesis, no explanation in terms of lack of conscious
awareness 1s available. Let us begin then with conservativeness. If blindsight is conscious, why

do subjects routinely deny it?

The first point to note is that the kinds of conservative biases found in blindsight are less
exceptional than commonly presumed. Neurotypical subjects exhibit ‘systematic and robust’
conservative biases especially when operating near the threshold of vision (Bjorkman et al.,

1993: 81; Sand, 2016). Consider Figure 14 which shows the relation between individual
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detection criteria and sensitivities in a masking paradigm. (For a similar pattern with very low-
contrast stimuli, see Railo et al., 2020: Figure 1C.) As can be seen, subjects are highly variable in
their criterion placement but in general adopt significantly conservative criteria. Moreover, there
is a clear inverse correlation between their sensitivity and conservativeness. This is naturally
explained if subjects cleave to a criterion which keeps their false alarm rate low (i.e., the so-

called Neyman-Pearson objective; Treisman & Watts, 1966).

Azzopardi and Cowey found that GY adopted a criterion of 1.867 in their yn task. They
comment that this would be sufficient to explain observed dissociations between yn and 2ifc
responding as measured with percent correct so long as d’ was about 1 (1998: 298). Comparison
with data from neurotypical subjects suggests that this pairing of sensitivity and criterion, whilst
extreme, is not truly exceptional (see the red dot representing GY in Figure 14).3! As a result, the
explanatory challenge posed by conservative bias in blindsight may be met by relatively modest

supplementary materials.>?

31 Might GY have felt expected to say ‘yes’ sometimes even though he never saw anything? Whilst felt expectations
are undoubtedly a valid concern in general (see further below), they are significantly mitigated in the present
instance since Azzopardi and Cowey deliberately randomly intermixed blocks of a ‘yes or guess’ (yg) task in order
‘to minimize guessing in the yn task’ (1998: 297). The fact that GY’s yg performance exhibited negligible response
bias suggests that GY did not feel an expectation to respond positively in the yn task. Indeed, if anything, the
concern would be that his conservative criterion reflected the contrary expectation that he respond negatively in the
yn condition.

3 Tt is also unclear how representative GY is of blindsighted subjects in general since patients are rare and there are
few epidemiological studies (though see Morland et al., 2004; Garric et al., 2019—on which see Phillips, 2020). For
instance, ffytche and Zeki (2011) report on awareness in three patients with lesions to V1 (GN, FB and CG). None

of the three subjects showed any evidence of type I blindsight. Whilst CG may be argued to have undetected islands
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The obvious place to look for such supplementary materials is to GY’s criterion contents.
In the last section, we saw that GY’s blindfield lacks all the usual vestments of neurotypical
vision: it is objectless, shapeless and colorless, and may be limited to mere conspicuity or
‘feature-agnostic’ salience. Given this, it is easily understandable that GY adopts a conservative
criterion in a task where he is asked if he sees anything. As Stoerig and Barth suggest: ‘his
residual capacity is too much altered quantitatively and/or qualitatively for him to want to call it
“vision.”” (2001: 576; Foley, 2015; Morland et al., 1999) Moreover, on a natural understanding
of ‘things’ as objects, he is simply right to deny seeing things. GY also denies awareness of any
kind in some conditions. Again, this may be explained by the difference in character and content
between his sighted and blind fields. As we have seen, subjects in binary tasks may classify weak
experience together with no experience as unaware, reserving positive aware responses only for

clear and almost clear experience.

The puzzle of unacknowledged awareness likely has other complementary explanations.
For instance, it is possible that in some tasks GY is simply aware that something has happened

somewhere. Since his awareness is dominated by his sighted field, such vague awareness might

of spared cortex, GN and FB seem to have significant if ‘crude’ conscious vision despite complete loss of
corresponding regions of V1. Both almost always report confident seeing and are able to draw and describe their
experiences. Indeed, GN reports that ‘there was little distinction between the visual experience in his intact and blind
hemifields’ when shown a Gaussian disc (ibid: 252). Moreover, crude estimates of sensitivity and criterion based on
their data suggest only modestly conservative criteria (¢ = 0.3 and 0.4 respectively, and d'~ 1.8 and 1.2
respectively). As Binsted et al. write, it may be that GY’s deficit ‘is profound ... and does not occur universally

after damage to V1’ (2007: 12669). It may also be that his conservative bias is especially pronounced.
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naturally be attributed to his sighted field and so awareness in the blindfield reported as entirely

absent (compare discussion of anti-pointing in MS in Smits et al., 2019).

An additional piece to the story concerns motivation. In everyday life, blindsighted
subjects regard themselves as completely blind in their scotoma. And in many stimulus
conditions, they do indeed lack any residual capacity. Consequently, they may regard the
psychophysical tasks they are engaged in not just as tedious, but pointless: frustrating and
fruitless guessing exercises. In such circumstances, they may express their frustration by
insisting that they don’t see anything, that for them there is nothing there. Equally, perhaps they
sometimes simply ‘give up’ defaulting to habitually denying awareness rather than earnestly
attending to scraps of consciousness on every trial which they doubt are of any use to them in
performing the task anyway (cf. Azzopardi & Cowey, 1998). Either way, the psychophysical

upshot will be a highly conservative criterion.

In the case of GY, issues of motivation may be still more complex. GY has self-
conceived as blind in his right hemifield since an eight-year-old boy (Barbur et al., 1980: 906).
From early adulthood he has been a participant in a very large number of ‘long and arduous’
(ibid: 925) psychophysical studies.** GY is invested in these studies. He is flown to labs around
the world. He reads his own literature. He appears in documentaries. His sizeable scientific
contribution to this work is significantly predicated on his condition being revolutionary in
involving performance outside awareness. In addition, the scientific theories of the

experimentalists GY has come to know through this work are also significantly based on this

3 GY was born in 1956 (Stoerig & Barth, 2001: 576). He is twenty-two in the studies reported in Barbur et al.,

1980.
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interpretation: they too are invested. Lastly, like all study participants, GY will be sensitive to the
expectations of his experimenters (Kentridge, 2015). For all these reasons, it would be natural for
GY to be motivated to avoid saying that he sees at all—as opposed to describing his experience
using the more mundane picture offered by QDC. The history of psychology suggests that such

factors are underestimated at our peril.

We can now see then that the materials for an explanation of criterion conservativeness
are plentiful—even if, of course, the precise details and contributions of different factors await

future investigation.

What, finally, can be said about the distinctive instability in GY’s criterion in relation to
static stimuli? Here my discussion is inevitably more speculative, largely because criterion
placement and stabilization in general is not a well-understood phenomenon.** However,
building on a suggestion by Azzopardi and Cowey (2001a), I here offer an approach to criterion
instability in blindsight grounded in the fact that residual vision in blindsight is so degraded that
it is largely non-functional in everyday life where instead subjects rely entirely on their

unaffected fields.

In their discussion of criterion instability, Azzopardi and Cowey (2001a) look to criterion
setting theory (CST) (Treisman & Williams, 1984) for a general approach to criterion setting in
sensory discrimination tasks. According CST, in addition to global decisional factors (e.g.,
desiring to avoid false alarms), an optimal criterion is maintained in a given task by two
mechanisms: a stabilization mechanism and a probability tracking mechanism. The stabilization

mechanism continually updates one’s criterion so that it stays close to the mean of the signal

3 Nor in fact is the relation between 2ifc and yn responding well-understood as discussed above in Footnote 14.
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distribution and away from extreme values. It does this based on ‘stabilization indicator traces’—
weighted, decaying records of how far a given trial’s sensory response differed from that trial’s
criterion (Lages & Treisman, 2010: §2.1). In contrast, the probability tracking mechanism
updates the criterion to exploit anticipated continuity in the environment based on ‘response-
dependent tracking indicator traces’, decaying positive or negative traces corresponding to
previous responses. For example, in a detection task a positive ‘yes’ response will lay down a
negative trace, lowering the criterion on subsequent trials. By integrating and appropriately
weighting the traces from these two mechanisms, an optimal, stable criterion can be achieved

over time.

Azzopardi and Cowey suggest that criterion instability in blindsight arises because of
both ‘poor tracking’ and ‘noisy or overcompensating stabilization’ (2001a: 14).%°> They speculate
that the former may reflect the fact that GY lacks implicit knowledge of the variability of his
environment due to his lack of ‘experience of the continuity of visual inputs’ (16). And they

propose that the latter may be due to noise in the inputs to, or storage of, indicator traces.

Here, I propose a further, potentially complementary way of thinking about problems

with criterion stabilization in blindsight.*® Of crucial relevance to the stabilization of a criterion

35 Specifically, Azzopardi and Cowey report evidence of sequential dependencies in GY’s responses in relation to
certain stimuli (that is effects of trial n responses on trial n + 1 responses). The dependencies they find are precisely
what one would predict if stabilization and tracking mechanisms were imbalanced.

3 Two other important treatments of response patterns in blindsight are Ko & Lau, 2012, and Miyoshi & Lau, 2020.
Both offer detection theoretic approaches to blindsight consistent with QDC and accounts of criterion setting which
are potentially complementary to my own proposals. Ko and Lau first suggest that a conservative criterion in

blindsight can be explained by a failure to update one’s pre-lesion criterion. Note, however, that this explanation
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is the size of the available trace sample for updating. If few traces are available, the criterion will
be highly variable as each new stimulus will have a large impact on trace summation. As more
traces are available, the criterion will become increasingly stable (Lages & Treisman, 2010:
412). One relevant factor here is the respective decay rates of the traces. The faster their decay,
the smaller the sample. However, the size of the sample is also crucially dependent on a process
which Lages and Treisman call projection. Projection is the addition of accumulated traces from

relevant stimuli from the more distant past into the trace pool. This capacity ‘to accumulate a

makes the questionable assumption that the difference between increasing noise and decreasing signal is meaningful.
It will not be if the detection theoretic decision axis represents a parameter such as ratio of hits to misses or expected
value (again see Lages & Treisman, 1998 on the difference between signal detection theory and sensory memory
theory). Ko and Lau then develop Azzopardi and Cowey’s criterion jitter account of dissociations between estimated
2ifc and yn sensitivity by building a simple computational model. This shows that a simple learning rule will fail to
converge on optimality (i.e., generate jitter) following a dramatic (though not gradual) loss of sensitivity. In turn,

113

this provides a valuable “’proof of concept’ ... that the psychophysical properties of blindsight can be explained in
terms of criterion learning” (1409). However, further work is needed to justify the model’s postulated learning rule,
to explore complementary learning mechanisms, and to address the concern that the simulated data are substantially
the product of a workaround for instances where the model’s criterion parameter becomes infinite or undefined.
Miyoshi and Lau’s rather different approach makes the interesting suggestion that the dissociation between
estimates of d' in 2ifc and yn tasks in blindsight can be explained in terms of additional Gaussian noise which is
positively correlated across both intervals in 2ifc tasks. It is certainly a theoretical possibility that this could lead to
the observed dissociation (see also: Yeshurun et al., 2008: 1847; Wickelgren, 1968: 116). However, in contrast to
Wixted et al.’s (2018) example of participants in a police line-up who are correlated by design, it is unclear what
motivates the postulation of correlated noise across intervals in blindsight. Finally, note that both approaches are
distinctively motivated by their ability to explain impaired metacognition in blindsight. However, for the reasons set

out in detail in the section on metacognition above, there is currently no secure empirical basis for the claim that this

is a genuine explanandum.
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large residue of traces’ enables the establishment of ‘a well-stabilized permanent criterion’ (ibid:
431). Put another way: effective detection and discrimination in criterion-based tasks draws
critically on one’s past experience. A subject familiar with relevant stimuli, will be able to draw
on a reservoir of such traces to project into their trace pool. The naive subject must do without,

resulting in an unstable criterion.

Lages and Treisman apply this lesson to anisotropies in sensory discrimination,
explaining the greater stability of our criterion for judging departures from verticality as
compared to departures from novel angles, e.g., 13°, by appeal to the fact that we spend our lives
monitoring whether or not objects are upright and so have much more experience discriminating
such departures than with unusual angles. This in turn leads to a much larger reservoir of past
traces, and thus a more permanent criterion, than with respect to idiosyncratic angles where we

have much less experience, and so fewer traces to draw upon.

The same fundamental idea can be applied to blindsight. As Azzopardi and Cowey note,
‘in his everyday life (outside the laboratory), GY is effectively blind is his scotoma’ (2001a: 16).
His ‘blindsight [is] of little practical use in everyday life’ (Alexander & Cowey, 2010: 532).
Indeed, anecdotally, some subjects with blindsight rely so completely on their sighted field they
do not even realise that they enjoy any residual function beyond it prior to testing. Residual
awareness of moving stimuli may be an exception to this rule but in the case of static stimuli, this
strongly suggests that, in laboratory testing, blindsighted subjects will be unable to draw on any
reservoir of traces from prior experience to project into their current trace pool and thereby help
stabilize their current criterion. They lack a history of exploiting stimulation in their blindsight
since such stimulation is not functional for them. As a result, they lack projectable traces of

previously discriminated stimuli for use in stabilising their criterion.
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The fact that vision in blindsight is so severely degraded and consequently unused in
ordinary life, may thus not only help to explain the conservative nature of responding (in
conjunction with the various other factors identified above) but also suffice to explain criterion
instability.?” Given this, QDC offers the promise of an elegant explanation of psychophysical
performance in blindsight which relies on quite general models of sensory discrimination and
criterion setting. No ad hoc auxiliary hypotheses are needed. For all these reasons, QDC should

be our preferred approach to blindsight.
Implications

The near universal consensus about blindsight is that it involves preserved capacities for
voluntary visual discrimination operating outside conscious awareness. This orthodoxy has
repeatedly been invoked to make large claims about the cognitive and neural basis of

consciousness, as well as its significance and proper measurement.

Neural correlates. In their landmark article initiating the contemporary search for the
neural correlates of consciousness, Crick and Koch declare it ‘an urgent matter to decide
experimentally ... exactly which neural pathways are used in blindsight, since this information
may suggest which neural pathways are used for consciousness and which not’ (1990: 266). In

line with this, numerous theorists have appealed to blindsight to evidence particular proposals

37 1If this explanation is correct, we can make two tentative predictions. First, that it may be possible to induce
criterion instability in neurotypical subjects by providing extensive random feedback. This said, the parallel here
with random number generation (Treisman & Faulkner, 1987; suggested to me by Tarryn Baldson) indicates that
some thirty-five hours of such feedback might be needed to produce an effect (Neuringer, 1986). Second, that in
cases of degraded vision due, for instance, to masking we should find criterion instability if the resultant vision is

severely and qualitatively degraded, and of a kind which has hitherto been non-functional for the subject.
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concerning neural correlates. For instance, Lamme cites blindsight as offering ‘substantial
evidence in favor of the theory that ... visual awareness is critically dependent on feedback
connections to the primary visual cortex’ (2001: 209; see also Pascual-Leone & Walsh, 2001;
Tong, 2003; Silvanto et al., 2005; Brogaard, 2011). Many others, including Crick and Koch
(1998: 103) themselves, argue that blindsight provides evidence for the involvement of

prefrontal areas in awareness (LeDoux et al., 2020).

Cognitive requirements. Many theorists take blindsight to demonstrate that ‘an entire
stream of processing may unfold outside of consciousness’ (Dehaene & Naccache, 2001: 5;
Brown et al., 2019: 765). Consequently, they argue that a core lesson of blindsight is that
consciousness requires some form of higher cognitive processing (LeDoux et al., 2020; Dehaene
et al., 2017), either in the form of global broadcasting of information (Dehaene & Naccache,
2001; Dehaene, 2009, 2014; Silvanto, 2015), or in the form of capacities for reflexive, higher-

order monitoring (e.g., Weiskrantz, 1997; Lau & Rosenthal, 2011; Rosenthal, 2019).

Function of consciousness. Blindsight has also been held to raise profound questions
about the function or value of conscious awareness. After all, if patient TN (de Gelder et al.,
2008) can navigate a corridor strewn with objects without consciousness, it is natural to wonder
what need there is for consciousness in navigating our environments more generally? Moved by
this thought, some have even been led to wonder whether consciousness has any useful function,
or whether it is instead best thought of as an evolutionary spandrel (e.g., Blakemore, 2005).
Correspondingly, there is now a large philosophical literature which draws on blindsight to
explore the functional, epistemic and conceptual implications of the absence of awareness (e.g.,

Campbell, 2004; Dretske, 2006; Smithies, 2016).
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Measurement of consciousness. In an influential and wide-ranging review of measures of
consciousness, Seth et al. consider a traditional approach to measuring consciousness which they
label Worldly Discrimination Theory. According to this theory, ‘a person shows they are
consciously aware of a feature in the world when they can discriminate it with choice behaviour’
(2008: 314; Dienes & Seth, 2010). Seth et al. quickly reject this theory on the grounds that it
implies—in their eyes, obviously falsely—that ‘blindsight patients see consciously’ (315). Far
more generally, blindsight is used to test the adequacy of different behavioral and neural
measures of consciousness. According to this logic, if a measure deems blindsight conscious, it
cannot be adequate (cf. Maniscalco and Lau, 2012 on type 2 measures of awareness discussed

above).

The burden of our discussion has been to argue that performance in blindsight is not
unconscious but rather reflects severely and qualitatively degraded conscious vision. If this is
right, blindsight cannot be used to make any of the inferences just mentioned, neither about the
neural correlates of consciousness, nor its cognitive basis, nor its function, nor its proper
measurement. Given its central role within the scientific study of consciousness (Peters et al.,
2016, LeDoux et al., 2020), many discussions and conclusions will need to be revisited. The

revolution Weiskrantz hails will, in effect, need to be undone.

More positively, our discussion highlights crucial areas for future investigation. Most
obviously, there is much more to uncover regarding the nature of residual awareness in
blindsight and its relation to the patterns of conservative and unstable responding characteristic
of the condition. Perhaps most importantly of all, our discussion advertises that a simple
conscious-perception-only model of perceptual task performance is far more powerful than most

theorists would today allow (Snodgrass, 2002).
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This result should be considered alongside related work on other neurological conditions
which also appear to involve spared residual function in the absence of awareness. For instance,
based on an apparent dissociations between explicit (e.g., ‘old/new’) and implicit (e.g., repetition
priming) recognition in amnesia, theorists have postulated separable explicit and implicit long-
term memory systems (e.g., Tulving & Schacter, 1990; Squire, 2009). Similarly, apparent
dissociations between covert and overt face recognition in prosopagnosia have been interpreted
variously as evidence of separable overt and covert face recognition systems (Bauer, 1984), or as
evidence of the disconnection of the facial recognition system from conscious awareness (e.g., de
Haan et al., 1987, 1992; Schachter et al., 1988). Likewise, apparent dissociations between overt
and covert perception in unilateral neglect have led theorists to conclude that unconscious
perception includes high-level, semantic contents (Marshall & Halligan, 1988; Husain, 2008).
Indeed, perceiving an ‘epidemic’ of such dissociations, Weiskrantz suggests that they ‘will

emerge ... for every cognitive neurological condition’ (1990: 275).

Such a pattern might seem to lend strong indirect support to orthodoxy about blindsight,
as merely another instance of a familiar pattern. However, very much in the spirit of the present
discussion, Berry et al. (2012, 2014) show that a parsimonious single-system model of long-term
memory provides an excellent fit to data from both neurotypical and amnesic individuals.
Similarly, Farah et al. (1993) show that lesions to a single system can account for the apparent
dissociations found in prosopagnosia. And although Farah et al. (1993) do not endorse such a
model, this result is again consistent with a conscious-perception-only model of prosopagnosia
on which the condition involves severely degraded but nonetheless conscious information
sufficient for good performance in ‘covert’ but not ‘overt’ recognition tasks. Likewise, the

alleged dissociations of awareness and performance in cases of extinction and neglect may also



BLINDSIGHT IS QUALITATIVELY DEGRADED CONSCIOUS VISION 59

reflect conservative responding in relation to degraded vision as opposed to genuinely
unconscious contents (e.g., Farah et al., 1991; Gorea & Sagi, 2002; Phillips, 2016).%8 Placed
alongside each other, these results suggest a quite different pattern, one which lends strong
indirect support to our present hypothesis that performance in blindsight is similarly subserved

by a single conscious signal.
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Figure 1. MRI of GY’s brain showing transverse (A) and sagittal (B) sections. Note the nearly
complete destruction of V1 in the left hemisphere. Reprinted from Barbur et al., 1993: 1295,

Figure 1, Copyright © 1993, with permission from Oxford University Press.
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Figure 2. Static perimetry results for GY. White circles indicate positive responses. Black circles
(which form radii extending along the tested meridians) indicate negative responses. Reprinted

from Stoerig & Barth, 2001: 575, Figure 1, Copyright © 2001, with permission from Elsevier.
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Figure 3. Data from a temporal 2ifc detection task with GY. A high contrast black 1° diameter

circle was flashed three times over in the first or second of two 600msec intervals. The first

number in each circle indicates the number of correct responses out of a hundred. The second

number in the circle indicates number of instances of reported awareness. The number below the

circle indicates the odds of the performance resulting from pure guessing. From Kentridge et al.,

1997: 193, Figure 2, Copyright © 1997, reprinted courtesy of The MIT Press.
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Figure 4. Theoretical decision space for horizontal/vertical task, based on Macmillan, 1986: 39,
Figure 1. Given the depicted criteria, a substantial proportion of stimuli will elicit responses

which will fall below the detection criterion (and so go undetected) but will nonetheless be
discriminable as horizontal or vertical.
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Figure 5. Theoretical decision space for horizontal/vertical discrimination in blindsight,
accounting for significantly above-chance recognition despite an almost complete absence of

acknowledged awareness.
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Figure 6. Characteristic non-monotonic metacontrast masking function. Adapted from

Breitmeyer & Ganz, 1976: 3, Figure 2 (B). © 1976, American Psychological Association.
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Target Mask

Figure 7. (a) Targets and metacontrast mask used in Lau & Passingham, 2006: Exp. 1, (b)
depiction of blended percept at 33ms SOA, (c) depiction of distinct object percepts at 104ms
SOA. Reprinted from Jannati & D1 Lollo, 2012: 308, Figure 1, Copyright © 2012, with

permission from Elsevier.
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Figure 8. Graphical explanation of why criterion instability leads to lowered estimates of
detection sensitivity in yn tasks. Jittering the criterion is formally equivalent to jittering signal
and noise distributions which, averaged over trials, leads to an apparent increase in the variance
of those distributions. This in turns leads to lower estimates of sensitivity as measured by the
distance between the means of these distributions in units of their standard deviation (i.e. d).

Redrawn from Ko & Lau, 2012: Figure 3.
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Figure 9. Theoretical decision space for spatial 2ifc task in Persaud & Cowey, 2008. Under
inclusion instructions, subjects adopt a symmetric 2ifc criterion choosing whichever quadrant is
most likely to contain a signal. Under exclusion instructions, subjects continue to follow this
strategy unless either signal exceeds a strategic criterion. If, as shown, this is highly
conservative, subjects will continue to exhibit mainly inclusion behavior even under exclusion

instructions.
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Figure 10. Static perimetry results for GY. White circles indicate positive responses, black
circles (which form radii extending along the tested meridians) indicate negative responses.
Instructions are (a) to ‘press when you see something’ and (b) to ‘press when you are aware of
something’. Reprinted from Stoerig & Barth, 2001: 575, Figure 1, Copyright © 2001, with

permission from Elsevier.
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(A) G.Y.—two-direction experiments
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Figure 11. Data from two-direction experiments of Zeki & ffytche, 1998. Each dot represents a
block of 50 trials. The percentage of aware responses in each block is plotted against the
percentage of correct motion discriminations. The thick line is the sum of (i) the number of
aware trials in each block and (ii) the score expected by chance for the remaining unaware trials,
the dotted lines represent the boundaries of the model under the binomial distribution at P, 0.05
and P, 0.01, respectively. I owe discussion of this example to Paul Azzopardi. Reprinted from
Zeki & ffytche, 1998: 32, Figure 2 (A), Copyright © 1998, with permission from Oxford

University Press.
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Figure 12. Stimuli from Alexander & Cowey, 2010, Experiment 1. Clockwise from top left:
square, square-wave, Gabor patch, and Gaussian. Only one stimulus was shown in one location
per trial. Reprinted from Alexander & Cowey, 2010: 522, Figure 1, Copyright © 2010, with

permission from Elsevier.
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Figure 13. Frames from stimuli used to elicit phenomenal match across GY’s sighted field (a)
and blind field (b). Note that a texture defined moving bar is only seen in the dynamic stimulus

depicted in (a). These dynamic stimuli can be viewed at: http://www.ebarth.de/demos/gy [last

accessed 23 March 2020]. Reprinted from Stoerig & Barth, 2001: 579, Figure 4, Copyright ©

2001, with permission from Elsevier.
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Figure 14. Relation between detection sensitivity and criterion in neurotypical subjects in Sand’s
(2016) metacontrast masking task (black and white circles), and in GY (red circle, based on
Azzopardi & Cowey, 1998). Adapted from Sand, 2016: 31, Figure 3, Copyright © 2016, with

permission of Anders Sand.



