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PART 1
1. BRZERFMICHRT H5oTESLS5CLE?

1-1. Definition of consciousness

* “Consciousness is not a subject of science because
we cannot define them.”

* Let’s start from a common-sense definition, not
from an analytic definition. !

* A common-sense definition of consciousness:
"consciousness refers to those states of sentience
or awareness that typically begin when we wake
from a dreamless sleep and continue through the
day ...”

* Level/state of consciousness & content of

consciousness ZX B9 5 2

1-2. The hard problem of consciousness

* The hard problem of consciousness: The problem
of explaining how and why we have qualia or
phenomenal experiences — how sensations
acquire characteristics, such as colors and tastes.
Philosophical zombie: A philosophical zombie is a
hypothetical being who is physically identical to a
normal human being, but completely lacks
conscious experience.

If a philosophical zombie is possible, then
conscious experience is independent of physical
world.

The inverted spectrum: “... if the idea that a violet
produced in one man's mind by his eyes were the
same that a marigold produced in another man's,
and vice versa ...”
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In his (Ned’s) class, ~2/3 of the students usually
say, ‘Oh yeah, | see what you're talking about’ and
some of them even say, ‘Oh yeah, I've wondered
about that since | was a kid.” ~1/3 of people say, ‘I
don’t know what you're talking about.”

* Two kinds of consciousness:

* Qualia or phenomenal experiences: “How
sensations acquire characteristics, such as colors
and tastes.”

* Awareness: “a state wherein we have access to

some information, and can use that information in
the control of behavior.” “the psychological
concept of mind” *

* Two kinds of consciousness:

* Phenomenal consciousness (= qualia):
experience; the phenomenally conscious aspect
of a state is what it is like to be in that state.

* Access-consciousness (= awareness): functional,
psychological aspect; availability for use in
reasoning and rationally guiding speech and
action °

2. HEBRBEDESFIODOIIEHBBRORALE:
RELRE

2-1. What and where pathways

* The neurons in the dorsal pathway are selective to
motion and binocular disparity.

* The neurons in the ventral pathway are selective to
shape and color. °

* Bilateral removal of area TE impairs object
discrimination: Which is the unfamiliar object?

* Bilateral removal of posterior parietal cortex impairs
landmark discrimination: Which is near to the
landmark? ’

2-2. Vision for perception and vision for action
« Two visual system hypothesis®
* Dorsal pathway: Vision for action
* Ventral pathway: Vision for perception
* Optic ataxia (fRE 4 EEN L)
* Damage in the posterior parietal cortex
(supramarginal gyrus and angular gyrus)
* Orientation error does not depend on hand but on
visual field.
. Damagge in the dorsal pathway affects vision for
action.
» Visual form agnosia (85 %:2):
* Hypoxia from CO poisoning at 34 years old
* Bilateral cortical damage in the ventrolateral
occipital region, sparing V1
* Most salient symptom was visual form agnosia
* Very good performance in ‘posting’ task '°
* Degraded vision for perception but retained vision
for action
* DF matched her card orientation to the slot during
the course of the movement, well before
contacting the target. "
* Vision emerges from action.
* Functional double dissociation



Site of Perception Action
Damage
Visual form agnosia Ventral damaged retained
(RBER) 9
(ﬁ(j);'lt;ég;:a%]) Dorsal retained damaged

* Dorsal and ventral visual pathways may have
different roles on vision for action and vision for
perception.

3. HWIRIEDEFLSHLMZEEBRBEOKRLLERE:
Blindsight (%)

3-1. What is blindsight?

* “The visually evoked voluntary responses of
patients with striate cortical destruction that are
demonstrated despite a phenomenal blindness” 12

conscious vision Visual information
processing
Normal vision OK OK
Blindsight Impaired OK
Hemianopia Impaired Impaired

* Phenomenal consciousness can be dissociated
from visual information processing.

Blindsight: Cortical damage wakes up the frog’s
vision.

Blindsight as "philosophical zombie”:

David Chalmers * Ch.6.3: “(The description of
blindsight) is compatible with the coherence
between consciousness and awareness.”

Ned Block °: “But stimuli in the blind field (of
blindsight) are BOTH access-unconscious and
phenomenally unconscious.”

Daniel Dennett " Ch.11.2: “As we shall see,
however, blindsight does not support the concept of
a zombie; it undermines it.”

* What exactly is blindsight?

3-2. Blindsight in human

* G.Y. became blind in his right visual field due to
traffic accident in eight years old. He was
diagnosed as homonymous hemianopia.

* 80% correct in motion discrimination (moving bar)
=> Blindsight ™

* ‘Awareness’ in Case G.Y.: When a rapidly moving

target is projected ... GY sometimes reports an

“awareness” ... or a “feeling” that something has

moved, although he denies any experience of

“seeing” as such.

He described his experience as that of ‘a black

shadow moving on a black background’, adding

that ‘shadow is the nearest | can get to putting it
into words so that people can understand’. °

3-3. Blindsight in monkey
Recovery after 2-3 months training 1
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* The monkeys behaved as if it is a No-target trial.

* The monkeys are ‘not able to see’, as in human
blindsight .

* Signal detection analysis revealed that blindsight
occurs due to dissociation of sensitivity rather than
decision bias. Such dissociation occurs only when
V1 is damaged.

* We succeeded in measuring awareness in animal.

3-4. Saliency in blindsight
* What is retained in blindsight? Blindsight monkeys
respond to motion®. => Visual saliency?
* What is saliency? - The distinct subjective
perceptual quality which makes some items in the
world stand out from their neighbors and
immediately grab our attention'®
* Saliency computational model *°
* Iterative calculation of center-surround
differentiation and normalization

* Intracortical lateral inhibition is mathematically
equivalent to second derivative. It is used for
edge detection.

* Salient stimuli attract gazes of blindsight monkeys21
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* Color saliency or color identification?
* The blindsight monkey responded to color
saliency.
* What is it like to be blindsight?

Normal vision Blindsight

Conscious vision

aliency map Feeling ‘atmosphere’
= presence
= saliency

* Dual system for conscious vision and saliency.

3-5. Sensorimotor contingency theory

» Standard view: Seeing is making an internal
representation

« New view: Seeing is knowing about things to do %

« Alva Noe’s Sensorimotor contingency theory %: “An
object looms larger in the visual field as we
approach it, and its profile deforms as we move
about it. As perceivers we are masters of this sort
of pattern of sensorimotor dependence. ... our
ability to perceive not only depends on, but is
constituted by, our possession of this sort of
sensorimotor knowledge.”

* Hurley and No&’s argument®*:

* Based on Enactive view, sensorimotor
contingency, rather than brain region, is the
determinant of conscious experience.

* This is empirically testable. sensory input ? (=>

Externalism) or brain activity? (=> Internalism)

* Phantom limb: the case for brain activity =>
Internalist view

* Inverted glass: the case for sensory input %
=>Externalist view

* What occurs in blindsight? - internalist view

Just after the lesion Functional recovery

Feelln?1 of\ /Feellng of\
somet y Qmetw

information

* V1 activity and SC activity evoke different kinds of
conscious experience. In normal vision,
‘feeling-of-something’ caused by SC activity is
masked by ‘vivid red experience’ caused by V1
activity.

* Just after the lesion, ‘feeling-of-something’ is
unmasked.

* After recovery, ‘feeling-of-something’ can be
stronger as the SC activity get stronger.

* What occurs in blindsight? - externalist view:

Just after the lesion Functional recovery

oo oo

Visual . J
information

» Sensorimotor contingency is formed in the V1
pathway, which causes ‘vivid red experience’.

* Just after the lesion, SC is not functional. Since
the subject has no sensorimotor contingency,
he/she has no experience.

* After recovery, expanded availability of visual
information (= altered sensorimotor contingency)
in the SC pathway causes 'feeling-of-something’.
It is different from normal experience because of
limited availability of visual information.

* The case of blindsight may support the externalist
view because blindsight is not available just after
the lesion.

* We can devise empirical tests to validate it.

* Is it possible to induce ‘feeling-of-something’ in
normal subjects if we transiently suppress V1?

* Is it possible to abolish ‘feeling-of-something’ in
blindsight subjects if we transiently suppress SC?

Visual
information

PART 2
4. Predictive Brain

4-1. 7HT47-EPay
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* "An active visual system is a system which is able
to manipulate its visual parameters in a controlled
manner in order to extract useful data about the
scene in time and space" %°
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4-3. RADTF Y T54X
 Saliency map: spatial outlier
s EDY)IUL— EMMICBIL DA ZEHE =>

* Bayesian surprise measures how much your belief
changed by the data.

» Bayesian surprise is defined as the difference
between prior and posterior. =>KL dlvergence

ko Bayesian surprise measures
Peiot how much your belief is
changed by the data

| ’ ;
MTVCNNFOXBBC ... Snow

- P(D | M)
P(M|D)= ————P(M)
P(D)
Bayesian surprise is defined
P(M|D) as the difference between
i | posterior prior and posterior. =>KL
divergence
MTV CNN FOXBBC ... Snow S(D’M)= d[P(M|D),P(M)]MEM
M

BEBRORNAIOT - HTSLAXDEHE
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* Surprise is better predictor than saliency for gaze
patterns during free-viewing

» Standard view: A neuron is a feature detector.

* Since neural responses are transient and adaptive,
a neuron can be regarded as a surprise detector.

* V1 response can be modeled by surprise

4-4. Friston DEHA IR L X—RE

* The free-energy principle says that any
self-organizing system that is at equilibrium with its
environment must minimize its free energy. 29

* The principle is essentially a mathematical
formulation of how adaptive systems (that is,
biological agents, like anlmals or brains) resist a
natural tendency to disorder. 2
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s BRIRIILF—REBIERICEARLTLSIN?
* Hohwy: Bmocular rlvalry can be explained by
predictive codlng
* Clark: Interoceptive XU exteroceptive 7%
predictive coding DAEE YEF *'

5. Schizophrenia (¥t & & SR iE)

. A KBE (T FH

* A chronic mental illness characterized by persistent
psychotic and negative symptoms and relatively
subtle cognitive |mpa|rment

* Positive symptoms (I&1EEIR) =

w):

* Delusions (%(%8): A fixed implausible,
preoccupying belief (| : TFAO B D& A2 (140
FuTHBOHRAFRTVT, TNDAFADEZE XA
LTLA]

* Hallucinations (£]%&): A voice, vision, or other

Psychosis (¥&f#4E



percept in the absence of a stimulus. B2&EYIZ (%
TBEDQTEICOAVMNTZY, BEEZBETHE]
* Negative symptoms (F£HEIR):
* Apathy, reduced social interactions, poor
self-care
« Socio-developmental-cognitive €57 JL %
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» Schizophrenia is not a single entity:

* Paranoid schizophrenia (=18 %!: delusions or
hallucinations)

* Hebephrenic schizophrenia (B I #!: thought
disorder)

* Catatonic schizophrenia (825§ %: abnormal motor
behavior)

No single cause:

* No single gene (RGS4, DISC1, DTNBP1, NRG1,

HTR2A,...)

* No single environmental factor
* No single brain area (STG, Str, HC, Al, ACC,

DLPFC,...)

* No single neurotransmitter (DA, Glu, 5HT,

ACh,...)

No animal model but endophenotype (FfEF&RIRE):

* Pre-pulse inhibition, latent inhibition

* Anti-saccade, inhibition-of-return

* Working memory task

* We need a working hypothesis which explains how
the symptoms develop.

52. EH. 1EDOAR A XA

o KNIV EBDFTHE T sensory evidence D5z <
Ri#EL5,. CORER. T+ 5% evidence T belief £ %
ZTLZES, => jumping to conclusion bias™

* What do you see in this scene?

* Normal vision: sensory evidence [ZxfLT prior A%
W71 prediction Z{E45Z &2k > T prediction
error=0 [Z§ 3,

Delusion(&#8): #HI73 prediction Z{E>1=-DIZ

prediction error=0 [Z% 5%, 2 Tprior € X T

prediction error=0 [ZL 7=,

Hallucination(£1& )05 & : sensory evidence %L

T prior A E )7 prediction 245 A\ prediction

error=0 [Z%> TV,

* Hollow-mask illusion (URL:
ruccs.rutgers.edu/~papathom/index.php/demos/2-u
ncategorised/37-rotating-hollow-mask)

o A KFAESREIL hollow-mask [TFEFESh ALY
* The positive symptoms of schizophrenia can be

explained from Bayesian perspective.
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) EREREEEROERE | L,

) RS Y P E EYRED
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Aug;25(8):402-6 % TTIC{ERL

* (2)->(3): During the ‘prodromal’ period (RiiEFHA)
there is a context-independent firing of DA
neurons and subsequent DA release. This
produces a perplexing sense of novelty in
patients. Patients continue to accumulate several
experiences of altered novelty and salience
without a clear explanation for them.

(3)->(4): The perplexing sense crystallizes into a
delusion — and then it all ‘makes sense’ to the
patient. A delusion is a ‘top-down’ cognitive
explanation that the individual imposes on these
aberrant novelty and salience experiences in an
effort to make sense of them.

(4)->(5) : These delusions or hallucinations
impact on the patient's behavior, and this is
typically when patients are brought to care and
antipsychotics are administered.

(6)->(8) : Antipsychotics, by blocking dopamine
transmission, attenuate aberrant salience.
Antipsychotics do not directly erase delusions but
(with it) new aberrant salience is less likely to
form. They do not immediately abandon the
delusion or hallucination but instead report that it
‘doesn't bother me as much anymore’.

5-4. EEYYI U RRBDIRET
e RER - MAKRAETHAEII?HEF )T —DTT
HEL, TRTHEKRDYITICRZS(FMHY )T —
NELY)
o i EREEENGHAICE>THIIVL—DEENE
HTEHDTIE?
¢ J)—Ea—ALEE
¢ ESLTRFYUIRADETAEENDZDES5?
TEREGEEI IDEFELVSKYIITHAEMEE IOR
BELTIRADRETIH?
s MHEBTIX. REBEFFIIVLO—DEWNECAHIZH
NS, FNASEYH YIS —DIEWNESAIZAE M

90
s MERFEZRE TE, MBS HIIL—DFELE
CAHICESISNPT W TREV IR IEES
B,
* Analysis of free-viewing revealed eye movement
patterns that is consistent with aberrant saliency
hypothesis.

5-5. TUREEFHER
* Why can’t you tickle yourself? %8

s BADTHICIARE~NDEEZTFRILTLEST
Wamhio,

s BRIZEICE O TFRIFARICTHEERNZECTCH
CEMTED !

s AKREREIIENETCHIENTESD
s BADTHICIAREANDEZEZX YU EILT VL
FTBHIEITKBLTLNS=> Agency (EARRE)D KA
s HEEFDHEREZF v ILLTWAINERGL: SII,
Acc®
o AVNL—E—{RERICLHLIFEDEREA

e Agency MKAFTESELERER 1 ZHBATED,

¢ SIFEICK AWM B CEDLEIDENBEEDTEHICHS
LzUaAr g 3)

» B9 T{To=ME(inner speech)D E A DL

s LIEOEEDHER

* What is presence? “the subjective sense of reality
of the world and of the self within the world” *'
* Presence and predictive coding’

* Agency and presence are functionally coupled.

* Presence is the result of successful suppression
by top-down predictions of informative
interoceptive signals evoked (directly) by
autonomic control signals and (indirectly) by
bodily responses to afferent sensory signals

* Insula and salience *

* The key to the cortical (that is, mental)
representation of the sentient self is the
integration of salience across all relevant
conditions at each moment.

* Insula and schizophrenia **

* Meta-analysis of VBM suggests that the gray
matter volume of salience network (AI-ACC) is
smaller in first-episode subjects.

6. EMON—FTOTLLE;

6-1.ME /9 HEEELREE
* (To be added)

6-2. Neuro-phenomenology (## IR & %)

* [Phenomenological accounts of the structure of
experience] and [their counterparts in cognitive
science] relate to each through reciprocal
constraints. (<=>correlation)

* (1) the neurobiological basis

* (2) the formal descriptive tools mostly derived from



nonlinear dynamics

* (3) the nature of lived temporal experience studied
under (phenomenological) reduction

* An example of Neurophenomenology: ‘Aura’
experience before epilepsy {LeVanQuyen:ge}

* Neuro-dynamic structure and Pheno-dynamic
structure

* Homeomorphism: field-based correspondence
(<=> Isomophism: point-to-point correspondence
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