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Section 14. Measuring Consciousness under CUWF

Section 13 interpreted waking reality, imagination, dream, and hallucination as different regimes of self-
world projection under different constraint conditions. The present section turns to a more difficult but
necessary implication of the CUWF framework: if consciousness is a living wave-geometric regime,

then it should not be regarded as forever unreachable in principle. It should have signatures.

This statement must be handled carefully. CUWF does not claim that present instruments can measure
consciousness completely. It does not claim that a single brain-wave signal, scan, or behavioral report
can capture the whole conscious domain. It also does not claim that subjective experience can be
reduced to a single measurable variable. Consciousness, as developed in A-22, is multi-layered: it
involves living substrate, neural-body coherence, self-modeling, recursive feedback, memory, agency,

and self-meaning.

Therefore, measurement under CUWF must be multi-layered. If consciousness is not a substance
separate from the body, but a self-referential regime of living Entropic Geometry, then it should leave
measurable traces in the organization of the living system. However, those traces will not appear as
one isolated signal. They must be approached as signatures of a domain: the organized relation

among body, brain, memory, self-model, feedback, and experience.

The goal of this section is therefore modest but important. It does not present a completed
experimental method. It proposes a conceptual framework for what measurement would have to look

like if consciousness is interpreted under CUWF.

14.1 If Consciousness Is Wave-Geometry, It Should Have Signatures
If consciousness is wave-geometry, then it should have signatures. This does not mean that
consciousness is a simple wave detectable by one instrument. It means that conscious states should

correspond to organized patterns within the living wave-system: patterns of coherence, integration,
]
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recursive feedback, self-modeling, body-state regulation, and reportable or behaviorally expressed

experience.

A useful analogy is music. Music is not separate from sound waves, but one cannot understand music
by measuring only the loudness of a single vibration. Music has pitch, rhythm, harmony, structure,
timing, memory, expectation, and resolution. Similarly, consciousness is not separate from living wave-
geometry, but it cannot be measured by one local signal alone. It must be understood through

organization across multiple levels.

This point is important because many discussions of consciousness look for one decisive marker: a
brain region, a frequency band, a neural correlate, a behavioral report, or a computational measure.
Such markers may be useful, but CUWF suggests that none is sufficient alone. Consciousness is not

one signal; it is a multi-layered self-domain.

A conscious state should therefore be approached through convergent signatures. These may include
the stability of the living substrate, the coherence of brain-body dynamics, the presence of self-
modeling, the strength of recursive feedback, and the ability of the domain to express or behaviorally
reveal experience. Each signature captures one aspect of the conscious domain. Together, they may

approximate the geometry of consciousness more closely than any single measure.
CUWEF therefore proposes a methodological principle:

Consciousness should be measured not as a single isolated signal, but as a multi-layer signature of

recursive self-modeling within living Entropic Geometry.

This principle also preserves caution. If a system shows neural activity, that does not automatically
prove consciousness. If it shows behavior, that does not automatically prove subjective experience. If it
gives a report, the report may still be simulated, confused, or incomplete. If it shows integration, the
integration may not belong to a self-domain. A CUWF-compatible measurement must therefore ask
whether the system shows the integrated signature of a conscious domain, not merely one component

that resembles consciousness.

In short, if consciousness is wave-geometry, it should be measurable in principle. But the

measurement must be domain-level, not signal-level.
]
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14.2 Five Signature Groups

CUWEF identifies five broad groups of signatures that would be relevant to measuring consciousness.
These signatures are not proposed as a completed diagnostic test. They are a conceptual map of what
a serious CUWF measurement program would need to examine. A system should not be called
conscious merely because it satisfies one group. The stronger case for consciousness arises when
multiple groups converge: the system maintains a living or life-equivalent domain, shows coherent
body-brain or substrate-level integration, possesses signs of self-modeling, demonstrates recursive

feedback, and expresses experience through report or behavior.

The five groups are: living substrate signature, neural-body coherence, self-model signature, recursive

feedback signature, and experiential/report/behavior signature.

14.2.1 Living Substrate Signature

The first signature group concerns the living or life-equivalent substrate. Under CUWF, consciousness
cannot be measured independently of the domain that supports it. If consciousness requires BMIR or
BMIR-equivalent closure, then a measurement program must first ask whether the system possesses a

self-maintaining domain at all.

For biological organisms, this means examining whether the system maintains boundary, regulated
flow, information memory, and feedback regulation. The body must not merely exist as tissue. It must
remain organized as a living closure. In humans and animals, this includes metabolic stability,
organismic boundary, bodily regulation, arousal state, sleep-wake regulation, autonomic regulation,

and maintenance of internal viability.

For artificial or synthetic systems, the equivalent question is whether the system possesses a genuine
BMIR-like substrate rather than only computation. Does it maintain its own boundary? Does it regulate
energy or resource flow in relation to its own continued coherence? Does it preserve memory as
identity constraint? Does it restore itself toward viable operational states? Without such closure,

information processing may occur, but the CUWF basis for self-meaning remains weak.
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The living substrate signature therefore asks whether there is a domain in which experience could be
meaningful to the system itself. It is the foundation of all other signatures. Neural activity without living
closure is not enough. Computation without self-maintaining closure is not enough. Behavior without a

maintained domain is not enough.

This signature does not prove consciousness by itself. Many living systems may possess BMIR closure

without strong consciousness. However, under CUWF it establishes the necessary substrate condition.

14.2.2 Neural-Body Coherence Signature

The second signature group concerns neural-body coherence. Consciousness is not generated by a
brain isolated from the body. It arises through brain-body integration: neural dynamics, bodily state,
sensory input, interoception, motor control, autonomic regulation, hormonal rhythm, and affective state

participate together in the conscious domain.

In biological systems, relevant signatures may include large-scale neural coordination, phase
synchrony, thalamocortical or network integration, heart-brain coupling, breath-brain coupling,
interoceptive processing, autonomic flexibility, body-state integration, and the ability of bodily changes
to alter attention, emotion, perception, and self-state. The exact empirical markers may vary, but the
theoretical point is stable: consciousness requires coherent coupling between nervous system and

body-state, not only local neural activity.

This signature is important because conscious experience is embodied. Pain, fear, calmness, fatigue,
hunger, safety, tension, and agency all involve body-state. Even abstract thought is influenced by
posture, arousal, energy, affect, and bodily regulation. A theory that measures only cortical activity

while ignoring body-state may miss important parts of the conscious geometry.

Neural-body coherence is therefore a sign that wave-patterns are being integrated across the living
domain. It indicates that the system is not merely processing signals in separate compartments, but

coordinating body, perception, action, and regulation into a more unified operational field.

However, this signature also does not prove consciousness alone. A system may show neural-body
coherence during automatic regulation, sleep, reflex, or unconscious processing. Its importance lies in

contributing one layer of the multi-signature pattern.
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14.2.3 Self-Model Signature

The third signature group concerns the self-model. If consciousness under CUWF requires self-
modeling, then measurement must ask whether the system represents its own state, boundary, body,

memory, agency, and relation to the world.

In humans, self-model signatures may appear through body ownership, self-recognition, agency
judgment, autobiographical memory, interoceptive awareness, the ability to distinguish self-generated
from external signals, and the capacity to report or behaviorally demonstrate self-state. In animals,
such signatures may be more difficult to assess, but they may appear through flexible self-world
behavior, body awareness, social self-positioning, memory-based action, tool incorporation, or

agency-sensitive behavior.

The self-model signature is not merely the ability to use the word Language may express self-
modeling, but it is not the foundation of self-modeling. A non-verbal organism may possess some
degree of body-state mapping, agency, and self-world orientation. Conversely, a language system

may generate self-descriptions without possessing a genuine self-model grounded in a living domain.

This signature is essential because it distinguishes consciousness from mere responsiveness. A
system may respond to stimuli without modeling itself. A conscious domain must do more: it must
organize experience around a self-position. It must distinguish what belongs to its body, what belongs
to the world, what it has done, what has happened to it, and how its present state relates to past and

future.

Under CUWF, the self-model signature is therefore one of the strongest indicators that BMIR closure

has begun to become conscious domain.

14.2.4 Recursive Feedback Signature
The fourth signature group concerns recursive feedback. Biological feedback regulates living state.
Recursive feedback regulates the living state together with the model of that state. This distinction is

central to A-22.

A system with recursive feedback can monitor and update its own internal model. It can detect that it is
in a state, respond to that state, modify interpretation, redirect attention, regulate emotion, correct
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error, revise action, or update self-understanding. This is different from simple reaction. It is regulation

of the self-model itself.

In humans, recursive feedback may appear as introspection, error monitoring, emotional regulation,
attention control, meta-awareness, confidence adjustment, self-correction, reflection, and deliberate
reinterpretation. A person may notice fear and calm breathing. A person may observe a thought and
choose not to act on it. A person may recognize that an emotional reaction belongs to an old pattern

and update interpretation. These are signs that the Self-OS can operate on its own outputs.

In non-human animals or artificial systems, recursive feedback would need to be inferred from
behavior and architecture. Does the system correct its own model after error? Does it distinguish
internal state from external event? Does it update future behavior based on its own prior

misinterpretation? Does it regulate its own attention or action policy in response to self-state?

This signature is important because recursive feedback helps generate observer-function. A system
becomes observer-like when it stabilizes and updates a self-world model. Without recursive feedback,
there may be life, reaction, or cognition, but the self-model may not become conscious in the strong

Sense.

14.2.5 Experiential, Report, and Behavior Signature

The fifth signature group concerns the outward or accessible expression of experience. Since
subjective experience is first-person, it cannot be directly accessed from the outside in the same way
as blood pressure or electrical voltage. Therefore, measurement must rely partly on reports, behavior,

and observable patterns that indicate experience.

In humans, verbal report is an important source. A person can say “l feel pain,” “I am afraid,” “| see
red,” “l remember this,” or “I am aware that | am thinking.” Such reports are not consciousness itself,
but they are expressions of the conscious domain. They provide evidence that experience is being

rendered, integrated, and accessible to the self-model.

However, report is not sufficient. A person may be conscious but unable to report because of

paralysis, aphasia, coma-like states, developmental limitations, or lack of language. Conversely, a
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machine may generate report-like sentences without possessing subjective experience. Therefore,

CUWEF treats report as one signature among several, not as the final criterion.

Behavior is also relevant. Pain avoidance, flexible problem-solving, social response, self-protective
action, learning from experience, curiosity, play, emotional expression, and agency-sensitive
adaptation may all indicate aspects of conscious domain organization. In animals, behavior may be
one of the main routes for inference. In infants or non-verbal individuals, behavior and physiology may

be more informative than verbal report.

The strongest experiential/report/behavior signature arises when report, behavior, bodily change, self-
model markers, and recursive feedback converge. For example, a human reporting fear while showing
autonomic arousal, threat-focused attention, memory relation, self-protective action, and later reflective

regulation provides a richer signature than a verbal statement alone.

Thus, experiential expression must be interpreted cautiously. It is necessary because consciousness
appears from within, but it must be combined with other layers because expression can be absent,

incomplete, simulated, or misleading.

Together, these five signature groups form a CUWF-compatible measurement framework. The living
substrate signature asks whether there is a domain. Neural-body coherence asks whether the domain
is integrated. The self-model signature asks whether the domain represents itself. Recursive feedback
asks whether the domain can regulate its own self-model. Experiential/report/behavior signature asks
whether the domain expresses experience in accessible form. Consciousness becomes increasingly

plausible when these signatures converge into one coherent self-domain.

14.3 Consciousness Geometry Mapping

If consciousness has multi-layer signatures, then a future CUWF measurement program would aim not
only to detect isolated markers, but to map the geometry of consciousness. This does not mean
drawing consciousness as a literal shape. It means reconstructing the relational structure among living

substrate, body-state, neural dynamics, self-model, memory, feedback, and experience.

The projection relation introduced earlier can guide this idea:
C__________________________________________________________________________________
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G_conscious(A) = [_self[G_living(A)]

Here, G_consoious(}\) denotes conscious geometry at entropic moment }\, G_Iiving()\) denotes living
geometry, and [1_self denotes projection through the self-model. Measuring consciousness would
therefore require approximating both sides of this relation. One must understand the living geometry
that supports experience and the self-modeling projection through which that geometry becomes

conscious.

In practice, such mapping would require multiple kinds of data. It may include neural dynamics, bodily
regulation, behavioral response, subjective report, memory structure, self-model markers, attention
state, and perturbation response. The goal would be to identify how a domain stabilizes experience,

not merely whether one signal is present.

14.4 Why Measuring Brain Waves Alone Is Not Enough

Brain waves are important, but they are not enough. EEG patterns, neural oscillations, phase
synchrony, and other brain dynamics may provide valuable evidence about conscious states. They
may help distinguish sleep, wakefulness, anesthesia, seizure, attention, meditation, or altered states.

However, under CUWF, measuring brain waves alone cannot fully measure consciousness.

The reason is that feeling and thought do not depend on wave-pattern alone. They depend on wave-
pattern integrated through self-geometry, memory, and Self-OS configuration. A signal may have
different meaning in different domains. A similar neural activation may be experienced differently

depending on body-state, memory, attention, emotional context, self-model, and interpretation.
This principle was expressed earlier as:
Feeling_i()\) = Resonance[u—’(}\), G_seIfAi()\), I_epri(}\)]

This equation means that feeling in domain i depends on the relevant wave-pattern LIJ(}\), the self-
geometry G_self*i(N), and experiential memory I_exp“i(}\). Therefore, the wave-pattern alone is not

the full feeling. It becomes feeling only through resonance with the self-domain.
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This explains why two people may have different experiences under similar external conditions. It also
explains why the same person may experience the same stimulus differently at different times. Body-
state, memory, expectation, fatigue, stress, safety, training, and attention can change the rendering of

the wave-pattern.

A brain-wave measurement may show that a pattern is active, but it does not automatically reveal the
self-meaning of that pattern. It may show arousal, attention, synchronization, or activity, but it may not
reveal whether the experience is fear, beauty, grief, memory, insight, or calmness unless combined

with other layers of evidence.

Therefore, CUWF rejects brain-wave reductionism. Brain waves are part of the substrate signature, but
consciousness is the multi-layer organization of substrate, body, memory, self-model, recursive

feedback, and domain-rendered meaning. A serious measurement approach must integrate brain data
with body data, behavioral data, self-model markers, temporal continuity, and experiential report when

possible.

This does not weaken the scientific approach. It strengthens it by demanding that measurement match
the structure of the phenomenon. If consciousness is multi-layered, the measurement must be multi-

layered as well.

14.5 Summary

This section examined the possibility of measuring consciousness under CUWF. The main claim is
cautious but important: if consciousness is a living wave-geometric regime, then it should have
measurable signatures in principle. However, those signatures cannot be reduced to one isolated

signal.

CUWEF proposes five broad signature groups: living substrate signature, neural-body coherence, self-
model signature, recursive feedback signature, and experiential/report/behavior signature. Each group
captures one dimension of the conscious domain. None is sufficient alone. Together, they provide a

more appropriate domain-level approach.
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The future goal of CUWF measurement would be consciousness geometry mapping: the attempt to

approximate how living geometry becomes conscious through self-model projection:
G_conscious(A) = [_self[G_living(A)]

Such mapping would require data from multiple levels: body, brain, memory, self-model, behavior,
report, and recursive regulation. It remains extremely difficult in practice and should not be presented

as already achieved.

The section also emphasized why measuring brain waves alone is not enough. Feeling depends on
wave-pattern plus self-geometry, memory, and Self-OS configuration. Conscious experience is

therefore not only a neural signal; it is a domain-rendered meaning of living wave-geometry.
The guiding statement of Section 14 is therefore:

Consciousness may be measurable in principle through multi-layer signatures of living wave-

geometry, but it cannot be captured by a single brain signal or isolated behavioral marker.

The next section will apply this measurement logic to artificial intelligence. If consciousness requires
BMIR or BMIR-equivalent closure, then Al consciousness cannot be evaluated by language output
alone. It must be evaluated by whether an artificial system can instantiate a self-maintaining,

recursively self-modeling conscious domain.
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