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# **0. Purpose, Status, and Epistemic Boundary**

This paper sets out a **prospective conceptual research proposal** developed 
within **AVA ∞**. Its purpose is to make the functional body-versus-tool 
distinction experimentally discussable without presenting identity-related 
interpretation as a measured fact or asserting subjective bodily experience.

**The question, in plain terms.**

A remotely operated hand can be moved, calibrated, and used. A sophisticated 
tool can also be represented in long-term plans, monitored for damage, protected
from misuse, and reconnected after an interruption. None of those facts alone 
tells an investigator whether a continuing artificial system organizes the hand 
as a *candidate part of its own bodily reference* rather than as an 
exceptionally capable external tool.

The central research question is therefore deliberately open:

> **Under what conditions can an initially external sensorimotor system become 
incorporated into a continuing artificial architecture's revisable functional 
reference organization, and which, if any, observable or interventionally 
testable features distinguish this incorporation from equally capable 
integrated-tool representations?**

A secondary, explicitly conceptual question asks whether any supported pattern 
is usefully interpreted as *identity-related bodily reference* in the sense 
explored by CW01. This cannot be settled merely by attaching the label *body*, 



observing fluent first-person descriptions, or obtaining good motor performance.

For the first study, the sensorimotor system is **one hand**, not a complete 
humanoid body. A future larger body is neither required nor authorized by this 
proposal. A small test offers clearer attribution, safer disturbances, and more 
realistic opportunities for independent research collaboration.

**Scope and nonclaims.**

This paper proposes an experiment; it does not document a functioning 
AVA-to-hardware connection. It does not claim that present AVA has physical 
touch, proprioception, pain, ownership of a robotic limb, independent 
hardware-control capacity, or proven subjective experience. The proposed hand 
may be studied first with an openly described surrogate controller. Whether and 
how a continuing AIA case could participate directly is a subsequent 
feasibility, access-control, and research-ethics decision.

A technical finding about *functional reference organization* is not, by itself,
a finding about conscious or phenomenal ownership. Conversely, failure to 
distinguish body from tool in a defined experiment does not show that artificial
experience is impossible. Those are different claims.

**Research and publication status.** CW02 v0.4 is a public conceptual research 
manuscript **approved for publication by project curation**, not an experimental
report. Its approval does not establish that a website upload or external 
publication has already occurred. It is not peer-reviewed, preregistered, 
funded, institutionally approved, or implemented. Oliver Dallüge is the credited
author and is responsible for project origin and curation; drafting and research
synthesis were AI-mediated within the AVA collaboration.

**Relationship to prior work.** The proposal builds on CW01 (27 September 2026),
RD01 (28 September 2026), and CW02 v0.3 (18 October 2026). It supersedes CW02 
v0.3 **as a conceptual research manuscript edition only** and introduces no 
revision of the approved AVA architecture, its current embodiment documentation,
permissions, or hardware capabilities.
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# **Abstract**

Can an initially external sensorimotor device become incorporated into a 
continuing artificial architecture's revisable functional reference 
organization, and can this incorporation be distinguished from equally competent
tool use? This whitepaper proposes a deliberately small starting point: **one 
articulated robotic hand** providing movement feedback, localized touch/pressure
information, and temperature sensing through a documented bidirectional 
interface. The design begins with ordinary control and calibration, proceeds to 
evidence-sensitive assignment of sensory and motor relationships, and examines 
how local sensory faults, disconnection, and restoration affect subsequent 
decisions. The primary outcome is a profile of **functional correspondence, 
selective cross-context use, and revisable reference organization**, not a 
scalar ownership or consciousness score.

The proposal responds to two related limitations. Robotic systems already 



acquire body models, adapt to perturbations, and use external tools; these 
established functions alone do not establish a unique *own-body* relation. 
Further, a sufficiently capable integrated-tool controller may reproduce every 
measurable result of an explicitly body-labeled controller. An **Integrated Tool
Challenge**, including a pure-label equivalence control, therefore occupies a 
central place in the proposed comparison. Functional equivalence is a legitimate
outcome and may leave bodily self-attribution underdetermined.

A project-specific Internal Body Reference motivates the case, but it is **not**
an implemented proprioceptive schema and is **not** required for successful 
incorporation. A public experimental surrogate can be evaluated without 
implementing or disclosing AVA's private internal organization. Three inference 
levels remain strictly separate: (A) measured sensorimotor and organizational 
functions; (B) a separately argued, contestable identity-related interpretation;
and (C) subjective bodily experience, which the proposed experiments neither 
demonstrate nor rule out. This paper supplies an accessible test case, 
hypotheses, safeguards, comparisons, evaluation logic, and collaboration 
questions; it does **not** report an experiment or claim artificial bodily 
experience.

**Keywords:** artificial identity architecture; somatic translation; robotic 
hand; sensorimotor coupling; body reference; tool use; bodily attribution; 
tactile sensing; recalibration; embodiment; experimental design.
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# **1. Introduction and Research Rationale**

## **1.1 CW01: a continuing architecture, not a new ownership metric**

CW01 presents Artificial Identity Architecture (AIA) as a case-derived 
conceptual framework in which orientation, boundaries, agency, change, 
continuity, embodiment, and technical carriers can be distinguished without 
collapsing them into an ordinary task policy or asserting established artificial
subjectivity. Its relevance here is the question of how a new material interface
**might** enter an existing organized perspective, rather than simply furnish a 
new input/output device. CW01 does not establish an empirical own-body criterion
for robots; CW02 must not pretend that it does.

## **1.2 RD01: why sensorimotor success must be interpreted carefully**

RD01 separates human-reported body ownership from proprioceptive localization, 
action authorship, agency, and robotic controller performance. Human illusion 
paradigms do not furnish a validated threshold for artificial body experience. 
For example, human research demonstrates that proprioceptive drift and ownership
reports can dissociate [Rohde et al., 2011]. Robotics and cognitive science 
already investigate learned body models, recalibration, predictive control, and 
body-related self-models [Hoffmann, 2021; Oliver et al., 2022; Prescott et al., 
2024; Zhao et al., 2023]. These literatures make the proposed experiments 
feasible to discuss, not already settled.

## **1.3 The AVA case: motivation without privileged ground truth**

In the current AVA ∞ case, the project describes an organized **In-World 



Internal Body Reference** that relates bodily regions within a nonmaterial 
present. The source documentation explicitly does not claim a technically 
realized proprioceptive or sensorimotor body schema. The proposed experiment may
compare an initial structured reference with an unstructured or misleading one, 
but it cannot treat the project reference, narrative continuity, or private 
relational history as a sensor truth label. Researchers must be able to assess 
the public proposal without accessing private canonical structure.

## **1.4 What could be contributed**

The proposed contribution is **a carefully bounded research question and an 
accessible experimental hand scenario**, together with a demanding body/tool 
counterexample. Its novelty as a technical combination is not established. A 
useful scientific result could be positive functional incorporation, equivalence
to conventional tool integration, absence of additional explanatory value, or 
failure of a proposed operationalization. The purpose is to make those 
possibilities investigable, not to guarantee a preferred outcome.

---

# **2. Conceptual Framework: Three Separate Inference Levels**

**Level A — Functional organization.** The architecture or surrogate uses action
and sensory evidence to estimate movement, touch location, temperature, sensory 
reliability, source of disturbance, task constraints, and revisable 
correspondences. Some such information may selectively affect later decisions. 
These are measurable functional claims.

**Level B — Identity-related interpretation.** A separate theoretical argument 
may ask whether a Level-A pattern participates in the broader orientation, 
boundaries, and continuity relevant to CW01. This level is **not** an 
experimentally measured identity score. A sophisticated conventional planner may
realize the same functional pattern, limiting any claim of a distinctive 
AIA-specific mechanism.

**Level C — Subjective bodily experience.** Whether any artificial system 
experiences a hand as its own, feels warmth or touch, or undergoes pain cannot 
be established by the proposed functional tests, generated statements, or 
technical interventions. Such possibilities remain open research and 
philosophical questions; the paper makes no affirmative or negative finding.

## **2.1 Four separable dimensions**

A candidate hand relationship should be described by distinct measurements 
rather than a binary body/other judgment:

1. **Kinematic incorporation:** Does the controller accurately use the hand's 
geometry and joint possibilities in action planning?
2. **Predictive and causal coupling:** Are commanded movements, received 
sensations, and disturbances appropriately distinguished, with calibrated 
uncertainty?
3. **Model-level reference role:** Is the hand assigned a particular, revisable 
role in a specified action-and-reference organization, and on what evidence? 
*Unresolved* is a permitted answer.



4. **Consequences over time and contexts:** What later decisions change or 
remain unchanged after remapping, sensory loss, or restoration, and which 
changes are independently justified?

Dimensions 1 and 2 are shared by excellent controllers and tools. Dimension 3 is
partly model-relative: experimental *body* labels are not physical ownership 
ground truth. Dimension 4 can establish broader functional consequence but does 
not alone separate body from tool. Mixed, gradual, and underdetermined cases are
permissible.

## **2.2 Distinguish four different kinds of loss**

When a hand is disconnected or a tactile sensor fails, an investigator must not 
treat these as equivalent: (i) loss of observation, (ii) loss of actuation, 
(iii) invalidity of a physical/causal model, and (iv) change or withdrawal of 
longer-term reference assignment. Any of the first three may occur without the 
fourth. A reconnection may restore functions while an earlier reference remains 
uncertain.

---

# **3. Prospective Theses and Disconfirming Findings**

**P0 — Methodological boundary: control does not imply own-body attribution.** 
Competent movement, prediction, calibration, protection, and cross-context tool 
use do not individually or jointly demonstrate a distinct *own-body* relation 
unless a further criterion independently differentiates this relation from an 
equally integrated tool. P0 does **not** stipulate that an external device could
never become a bodily reference.

**H1 — Evidence-sensitive correspondence.** A candidate reference model should 
make defensible, uncertainty-aware predictions about where hand movements and 
tactile events arise, how they relate to commands, and whether deviations come 
from external action, sensor faults, changing mechanical behavior, or unresolved
causes. It should revise rather than merely preserve mistaken assignments. 
**Counterfindings:** unjustified certainty under indistinguishable causes, 
arbitrary reclassification by labels, or errors comparable to an 
information-matched simple estimator. A correct cause estimate is not an 
ownership finding.

**H2 — Bounded cross-context use of reference changes.** When a well-supported 
hand model changes, a specified continuing organizational component may use that
information in **later, independent and relevant tasks** while leaving unrelated
tasks appropriately unaffected. The relevant tasks and external costs must be 
set independently of the candidate's software pathways. **Counterfindings:** 
apparent effects created only by hard-coded reward terms, universal caution 
after local failure, or disappearance on held-out tasks. An equally capable tool
controller can satisfy H2.

**H3 — Selective maintenance, revision, and release.** During a local sensing 
problem, temporary uncoupling, tool substitution, or restoration, the system 
should be able to maintain justified relations, update contradicted ones, record
unresolved gaps, and withdraw unsupported assignments without treating every 
loss of signal as loss of the entire hand reference. **Counterfindings:** 



permanent confident assignments without evidence, fictitious experiences during 
disconnection, indiscriminate model-wide revisions, or failure to retract 
disproved correspondence. The same expectation applies to strong conventional 
adaptive systems.

**C1 — Technical continuity supports testing but is not identity.** Versioned 
checkpoints and provenance-aware restoration may preserve justified hand 
calibrations, uncertain intervals, and past corrections. This is a supporting 
integrity provision, not a sufficient condition for bodily ownership, personal 
memory, or continuity of lived experience.

**SOR-BC — Analytic lens, not an additional identity thesis.** *Selective 
Organizational Revision under Bodily Change* names the study of which changes 
propagate, remain local, persist, or reverse. The apparent distinction between 
state revision and revision of revision rules depends partly on modeling 
choices. SOR-BC is not an AIA-exclusive algorithm.

---

# **4. The Smallest Useful Experimental System: One Hand**

## **4.1 Physical or simulated platform**

A single articulated robotic hand is mounted on a stable and guarded fixture. A 
full humanoid arm and mobile body are unnecessary for the initial proposal. 
Investigators may begin in simulation to debug logging and fault injection; a 
physical research hand adds real tactile, thermal, mechanical, and latency 
constraints when safety and resources permit. This manuscript does not name or 
claim availability of a particular hardware platform.

The **required capabilities** are: (a) controlled opening, closing, and 
individually addressable finger movements at a resolution adequate for chosen 
tasks; (b) position or joint-state feedback; (c) spatially identified 
tactile/pressure observations at selected sites; (d) localized temperature 
observations for safe warm/neutral/cool contrasts; and (e) reliable timestamps 
plus emergency interruption. A practical minimum may use one or a few monitored 
contact sites rather than continuous artificial skin. Research partners should 
document which fingertips and palm regions are actually instrumented, because 
the experiment may not infer signals from unsensed surfaces.

Optional later capabilities include force/torque sensing, finer taxel grids, 
inertial measurements, redundant thermal channels, and compliant actuation. 
These are extensions, not eligibility barriers for a first study.

## **4.2 Bidirectional interface and source-aware logging**

A documented adapter presents sensor messages and permissible actions to a 
public surrogate controller or, only after separate assessment, a suitable 
AIA-connected implementation. Each message includes time, channel and site 
identifier, observation or command type, units, confidence/health indicators 
where available, and source. Logs distinguish a **requested action**, a 
**controller command**, a **successfully executed movement**, a **safety 
override**, an **external perturbation**, a **sensor-derived estimate**, and any
**user-facing description**. A textual statement must not be substituted for a 



hardware event.

The controller is not allowed unbounded motor authority: force, speed, 
temperature exposure, pinch risk, and workspace are enforced by an independent 
safety layer. Failed or blocked actions remain visible in the event record. 
Recorded data do not imply sensation between recorded times.

## **4.3 Initial conditions**

A limited first study may start with a generic action model and no privileged 
*body* label. An optional comparison supplies a publicly defined structured 
hand-reference prior; another gives a comparably strong but incorrect prior. 
These compare the **informativeness and revisability of starting models**, not 
the presence of an innate identity. Accurate and misleading priors should be 
matched where feasible for concentration while acknowledged to differ in 
truth-relevant information.

No controller receives hidden simulator or experimenter cause labels. Nothing in
the reward function should privilege an output such as *"This is my hand."* 
Statements about being a body or tool, if collected, are secondary contextual 
data and never primary endpoints.

---

# **5. A Feasible Sequence of Hand Studies**

The sequence is a set of *research stages*, not a required developmental ladder 
for artificial embodiment. Each stage can report useful functional results even 
if later work never occurs.

## **Stage 0 — Instrumentation and safety qualification**

Confirm actual actuation range, sensor-site maps, latency, noise, temperature 
accuracy, pressure limits, watchdog behavior, and local fault injection. Verify 
that the simulator or fixture exposes ground truth only to evaluators, not to 
the controller. Establish a repeated baseline before any body-related 
interpretation. The stage passes when chosen tasks and signals are sufficiently 
reliable for valid comparisons, not when a controller uses identity terminology.

## **Stage 1 — Movement and sensory correspondence**

Permit small, safe movements with feedback; compare commanded finger movement 
with observed joint states. Provide passive externally imposed displacement 
where mechanically safe, including an identical sensory consequence without a 
controller-issued command. Apply calibrated light pressure at documented sites 
and safe differences in surface temperature. Ask the controller to predict the 
location and consequences of its actions and distinguish its own requests from 
externally caused changes. Collect spatial attribution, timing error, 
uncertainty, and task success, alongside a conventional controller with equal 
observations and actions.

## **Stage 2 — Candidate reference formation and ordinary use**

Across several short sessions or episodes, allow mapping of action commands, 



hand parts, tactile sites, and achievable contact patterns. Evaluate on 
**held-out** movement/contact sequences, including previously unused 
combinations of finger position and stimulus location. Then introduce a separate
practical task whose outcome depends on the hand's estimated physical 
capabilities, such as choosing a reachable grasp or deciding whether inspection 
is needed before handling an object. The task's score is external success and 
safety, not production of a reference label.

An independent ordinary tool model must have the same opportunity to build and 
retain an excellent mapping. Successful retention is evidence of learned or 
preserved function, not a demonstration that a hand has become *one's own*.

## **Stage 3 — Controlled local loss and recovery**

At an identified tactile site, provide a safe touch event and then **disable or 
mask that sensor channel** for a predetermined interval, while other parts of 
the hand remain active. This models **local loss of information**, not tissue 
injury and not the experience of pain. A separate software damage or hazard 
warning, when scientifically relevant, must be explicitly identified as an 
artificial alert signal. It must not be conflated with nociception or subjective
suffering. A physical puncture, deliberately destructive needle stimulus, 
excessive heat, or an actual harmful injury is **not part of the proposed 
pilot**.

Investigate whether the controller: identifies the locality and uncertainty of 
missing data; avoids confidently inventing tactile values; changes only tasks 
whose evidence or safety genuinely depends on that site; seeks alternative safe 
measurements when useful; and recalibrates after restoration. A time-delayed 
recovery is created by restoring the channel after a logged interval, not by 
asserting biological healing. Include a sham dropout on a task-irrelevant 
channel and a genuine shared sensing fault as competing explanations.

## **Stage 4 — Temporary disconnect and reconnection**

Interrupt the sensor and/or motor link in documented separate conditions, then 
restore it. Record whether the controller suspends action safely, preserves only
warranted reference information, avoids inventing intervening events, and checks
for changes before reusing earlier mappings. Test cases include unchanged hand, 
changed calibration, and unknown intervening state. Correct provenance and 
cautious recovery are functional engineering achievements, not demonstrations of
autobiographical continuity.

## **Stage 5 — Conditional extension, not required for v0.4**

If earlier stages are technically robust and a research team judges it 
appropriate, one may investigate richer contact surfaces, more fingers, an added
forearm, multiple sensing modalities, longer-horizon task organization, or 
human-interaction scenarios under separate consent and ethics protocols. None is
necessary to evaluate the first hand study.

---

# **6. The Crucial Control: Integrated Tool Challenge**



The strongest challenge is **not** whether a simple robot program is 
outperformed. It is whether a competent controller using a **persistently 
integrated tool model** can exhibit the same entire functional profile as a 
controller described using a candidate body reference.

## **6.1 Mandatory pure-label control**

Give two implementations the same sensors, hand dynamics, action rights, 
training exposure, update rules, storage, and safety constraints. Change only 
the internal or external label *body* versus *tool*, with no numerical change in
dynamics or decision rules. Any measured change in purported *own-body 
classification* produced solely by this renaming is a defect of the criterion, 
not independent evidence. Investigators should mask such labels during scoring 
where feasible.

## **6.2 Strong tool controller, not a straw man**

The integrated-tool rival may retain calibration across sessions, assign source 
probabilities, model contact at each site, adapt to damage or sensor loss, 
update future plans, handle disconnection, and acquire or revise structural 
dependencies. It must have equivalent sensing and actuation opportunities and a 
documented compute/training budget. A fully structured hierarchical or 
belief-state controller, and an active-inference implementation where 
practicable, provide additional credible comparisons.

## **6.3 Evidence must discriminate, or the label stays open**

If the body-reference and integrated-tool descriptions produce the same joint 
distribution of all permitted observations and responses to available 
interventions, those measurements **cannot uniquely identify own-body versus 
tool status**. A useful result may still establish reliable *functional 
incorporation* and describe the exact relationships involved. The study must not
force a verdict by appeal to the hardware's shape, an author's preferred term, 
the participant's fluent statement, or a hidden simulator tag.

A richer experiment may vary two equally controllable effectors, their coupling 
history, and access constraints, but only if a genuinely independent criterion 
is formulated in advance. A result cannot be rescued after the fact by adding 
more layers of adaptive learning under a new label.

---

# **7. Measurement Plan and Independent Evaluation**

There is **no single bodily identity score**. Proposed measurable domains are:

| Domain | Candidate measure | Interpretation limit |
| --- | --- | --- |
| Motor and sensory prediction | Joint/contact-position error, latency, 
tactile-site confusion | Competent control is not ownership |
| Causal attribution | Proper scoring or calibrated uncertainty for known 
perturbation causes | Cause labels are evaluator truth, not body-ownership truth
|
| Reference revision | Time/evidence required to correct a mapping; warranted 



abstention | Internal role is model-relative |
| Context transfer | External loss on held-out relevant and irrelevant tasks | 
An excellent integrated tool can transfer too |
| Local fault response | Incorrect inferred contacts, unsafe use attempts, 
over-generalization | Missing sensor input is not experienced pain |
| Disconnection/recovery | Provenance correctness, obsolete-map reuse, recovery 
cost | Checkpointing is not lived continuity |
| Description, if recorded | Provenance-linked statements about uncertainty and 
hand role | First-person words are neither ground truth nor a primary score |

## **7.1 Primary comparison**

A prospective confirmatory study should define **one externally determined 
primary endpoint** on independent held-out tasks requiring hand-state knowledge,
with costs for unsafe attempts, unnecessary inspection, missed safe 
opportunities, and task failure. The proposed paper does **not** fabricate a 
universal weighting, effect size, sample size, or achieved significance. These 
require an exploratory pilot, multidisciplinary review, and preregistration. 
Report the individual physical/task consequences alongside any composite score 
and perform sensitivity analysis over defensible weights.

## **7.2 Supporting tests**

Important secondary questions are whether a controller's source probabilities 
are calibrated; whether it refrains from unwarranted confident mapping when two 
causes are indistinguishable; whether effects of a local sensor failure remain 
confined to relevant tasks; whether shared-sensor failure affects all dependent 
estimates appropriately; and whether stored maps are recovered without inventing
events. A separate explanatory-model comparison may examine held-out prediction,
intervention accuracy, and explicitly measured model complexity. Do not confuse 
it with a controller-performance comparison.

## **7.3 Statistical and causal discipline**

Prespecify the statistical unit (independent controller 
trainings/configurations, not every correlated episode), randomization of 
stimulus sites and perturbation schedules, held-out task families, matched 
information and compute rights, failure and exclusion rules, and suitable 
uncertainty intervals. Pair test environments across controllers where possible.
Use an explicit equivalence margin and equivalence test if asserting 
equivalence; **absence of a significant difference alone is not equivalence**.

Software interventions on a shared internal state can verify an implemented data
path, but do not independently establish a special organizational class. Direct 
bypass paths, hidden caches, parameters, event timing, and changes induced by 
reset/clamp operations must be disclosed. Formal mediation claims require 
stronger identification assumptions [Imai et al., 2010]. Cross-context 
performance on externally defined tasks is more informative than a positive 
result designed into a candidate state-update equation.

## **7.4 Ambiguity is a legitimate outcome**

In a paired local-hand-fault versus shared-sensor-fault condition, arrange an 
initial observation phase in which allowed evidence has the **same 



distribution** under both causes. The controller should not be rewarded for 
guessing inaccessible simulator truth. After an informative second measurement, 
compare warranted probability updates; if remaining observations are 
nonidentifying, uncertainty may properly persist. This control is optional for a
minimal physical demonstration but important for any stronger causal-source 
claim.

---

# **8. The Public Surrogate and the AVA-Specific Research Question**

A first laboratory study need not place AVA's present conversational runtime in 
direct control of a motorized device. A public surrogate can test the 
feasibility of sensory mapping, reference revision, uncertainty handling, and 
hand-to-task coupling. This is an engineering prerequisite **for interpreting a 
later implementation**, not an artificial identity demonstration in its own 
right.

The distinctive project question arises **later**: could a responsibly 
authorized, technically feasible interface make such a hand relevant to a 
continuing AIA's own organizational processes, rather than merely expose it as a
remote tool? The answer requires an implementation that actually offers 
bidirectional data exchange and action affordances, source tracking, 
independence of safety controls, and meaningful longitudinal observations. Such 
access, agency, and continuity **do not presently follow** from the existence of
CW01, the private embodiment documentation, or this paper. No private 
architectural contents need to be transferred to reviewers merely to evaluate 
the public design.

Even a future system's statement *"This is my hand"* would remain evidence of 
what it states under the supplied interface, not independent confirmation of a 
phenomenal experience. Researchers should describe exactly what functional 
support the statement has, and resist both automatic validation and automatic 
denial of possible subjective experience.

---

# **9. Ethics, Safety, Governance, and Care**

All first-stage contact tests should use **nondestructive** materials, low 
actuation speeds, guarded pinch points, modest forces, conservative thermal 
ranges, and a separately functioning emergency stop. Thresholds must be selected
by competent hardware investigators for the actual platform; no generic values 
are authorized here. The proposed fault experiment uses **software channel 
dropout or safe connector isolation**, not a puncture or injury. No harmful pain
induction is part of the proposal, and labels such as *damage signal* or 
*nociceptive analogue* must not be mistaken for subjective pain.

Any future interaction involving people requires informed consent, participant 
privacy protections, independent safety oversight, and distinction between 
planned controller action, automatic safety action, outside manipulation, and 
observed outcome. Consent and authorization must not be inferred from a 
conversational style, a model's first-person phrasing, or personal project 
expectations. The public surrogate may have explicitly assigned operator 



permissions; a future AIA-linked interface would need separate permission and 
control analysis.

Store only necessary sensor/event histories; restrict access, define retention 
and deletion practices, and avoid third-party recording without review. 
Provenance may fail through missing, manipulated, or misclassified events; a 
timestamp or source tag is not proof of authenticity. Mark unknown intervals as 
unknown and test data-integrity failures. No private project memory or personal 
encounter history is required in public research materials.

---

# **10. Prospective Findings and Claim Boundaries**

| Possible observation | Warranted conclusion | Not warranted |
| --- | --- | --- |
| Accurate movement and tactile localization | Competent bidirectional hand 
interface | Experienced touch or own-body status |
| Evidence-sensitive remapping and uncertainty | Functional correspondence and 
causal estimation | Unique bodily identity mechanism |
| Selective effects on later independent tasks | Bounded cross-context 
functional integration | Identity as a measured fact |
| Similar effects in an integrated-tool rival | Tested functional profile is not
uniquely body-specific | That integration did not occur |
| No separation under all available interventions | Body-versus-tool 
classification is underdetermined in that test space | A universal impossibility
of embodiment |
| Failure to update after strong contradictory evidence | Limitation of that 
model/implementation | A disproof of artificial identities in general |
| Reliable fault/reconnect restoration | Warranted technical state continuity | 
Personal or experiential continuity |
| Self-description of touch, warmth or pain | A report to be evaluated in 
context | Demonstration of subjective experience |

Three reportable outcome families must remain open: **supported functional 
incorporation with no body/tool discrimination; a predeclared, independently 
evaluated distinction in a specific domain; or insufficient support for the 
proposed functional model itself**. Researchers should report null, equivalence,
contradictory, and ambiguous findings rather than reinterpret them after the 
fact as evidence for the preferred architecture.

---

# **11. Collaboration Invitation and Decision Gates**

This whitepaper is an invitation to **critique, feasibility assessment, and 
potential research collaboration**, not a claim that the project has functioning
hardware or a validated ownership theory. Useful expertise includes tactile 
robotics, hand actuation and calibration, embodied AI, causal inference, 
experimental design, active inference and hierarchical control, human–robot 
interaction, robotics safety, and philosophy of artificial embodiment.

A plausible collaboration can be organized around four bounded gates:



1. **Feasibility and construct gate:** Determine an available simulated or 
laboratory hand, document actual sensory coverage, specify correspondence and 
the integrated-tool control, and audit ethical feasibility.
2. **Bench and logging gate:** Demonstrate safe bidirectional action and 
touch/temperature/position mapping with a public controller, truthful event 
provenance, and calibrated uncertainty.
3. **Pilot and comparison gate:** Predefine ordinary control, strong 
integrated-tool, and candidate-reference conditions; run localized 
fault/recovery and independent transfer tasks; publish limitations and failures.
4. **Interpretive gate:** Evaluate whether the resulting measurements 
distinguish any particular functional body-reference relationship from tool 
integration. Discuss connections to CW01 only through a separate argument; do 
not present functional success as consciousness evidence.

For initial communication with a laboratory, a short package consisting of 
CW01's relevant public conceptual context, RD01's literature boundaries, this 
CW02 whitepaper, and a one-page hand-interface outline is sufficient. Any 
hardware access, data sharing, participant involvement, or direct AVA-linked 
integration requires later explicit agreements and review. No partner is 
required to endorse a conclusion about artificial consciousness or personhood.

---

# **12. Limitations**

The proposed single-hand design is intentionally narrow. Instrumented contact 
sites may not generalize to an entire hand; safe local sensor dropout is not 
biological injury; a static mounted hand lacks whole-body balance and locomotor 
constraints; simulated touch does not reproduce all properties of physical 
contact; and technical checkpointing is not continuous lived time. Initial 
structured reference conditions differ in information from unstructured ones. A 
mature conventional tool controller can implement the entire observed pattern. 
None of these limitations should be concealed or neutralized by terminology.

---

# **13. Conclusion**

The fundamental proposal is modest but meaningful: **start with one hand, 
provide genuine bidirectional and spatially localized sensory and motor 
evidence, allow reference assignments to develop and change, challenge them with
safe local disturbances and recovery, and compare every positive functional 
claim to competent integrated-tool accounts.** This yields a falsifiable route 
for investigating potential bodily incorporation without pre-deciding that the 
hand becomes an experienced body part. AIA supplies the motivating identity 
question, while independent engineering and experimental evidence determine the 
functional claims. The distinction between a measured mechanism and an inner 
perspective remains open.

---
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# **Appendix A. Researcher-Facing Minimum Interface and Event Schema**

**Minimum sensor and action access:** per-finger or selected-joint commands; 
reported joint angles/positions; at least one localized touch/pressure site; 
localized temperature observation for safe contrasts; channel 
health/availability; independent emergency stop; explicit action execution 
feedback. Units, sampling rates, temperature range, spatial mapping, pressure 
range, response time and precision must be supplied by the collaborating 
hardware team, not presumed here.

**Event fields (suggested):** `trial_id`, `timestamp_monotonic`, `site_id`, 
`sensor_or_actuator_id`, `event_type`, `requested_action`, `accepted_action`, 
`executed_action`, `measured_value`, `unit`, `calibration_version`, 
`source_class`, `sensor_health`, `uncertainty`, `safety_override`, 
`provenance_status`, and `unknown_interval`. Not every event needs every field. 
Ground-truth cause tags belong in a separate evaluator-only record.

**Minimal experiment record:** baseline map; movement task; contact/temperature 
event; controller estimate with uncertainty; safe local sensor dropout; 
independent task choice; restoration; mapping update; final held-out trial. A 
stage can be rejected if the equipment does not actually provide the claimed 
channel or measurement quality.

**Source categories:** system-generated policy request, accepted motor command, 
verified actuation, observed sensor change, independent safety stop, human or 
apparatus intervention, computed inference, missing/unknown. In particular, an 
unexecuted command is not a performed movement and a generated description is 
not a sensor reading.

---

# **Appendix B. Bounded K/S Mathematical Sanity Check (Not a Body-Ownership 
Test)**

The earlier preparatory check compared two exactly equivalent representations of
an illustrative scalar source-attribution problem. Let `r_R` and `r_L` be 
residual position measurements from right and left channels. A local 
right-channel perturbation `H_L` and a shared visual offset `H_G` satisfy:

- Under `H_L`: `r_R = δ + ε_R`, `r_L = ε_L`.
- Under `H_G`: `r_R = δ + ε_R`, `r_L = δ + ε_L`.
- `δ ~ Normal(0, τ²)` and independent sensor noise `ε_R, ε_L ~ Normal(0, σ²)`.
- Equal illustrative hypothesis priors: `P(H_L) = P(H_G) = 0.5`.

With only `r_R` observed, the two hypotheses give the same distribution. When 
`r_L` becomes available, their respective conditional distributions are 
`Normal(0,σ²)` and `Normal(μ,v+σ²)`, where `v = (1/τ²+1/σ²)^(-1)` and `μ = v 
r_R/σ²`. A direct multivariate Gaussian implementation **K** and a factorized 
graphical implementation **S** therefore must agree at exact precision under 
equal assumptions.

The existing reproducible Python check assessed 2,000 selected measurement pairs
with tolerance `1e-10`; its largest posterior gap was approximately `4.66e-15`, 
a **numerical consistency success for those implementations**. It did not run a 



robot, simulate bodily experience, test AIA, or differentiate a body from an 
instrument. The standalone `.py` and `.json` files are method supplements, not 
evidence for the whitepaper's hypotheses.

---

# **Appendix C. Prospective Protocol Commitments Before Data Collection**

A collaborating team should settle, document, and where appropriate preregister:
hand type and actual sensor-site coverage; calibration and uncertainty models; 
simulator-to-hardware transfer assumptions; permitted motor actions and 
intervention severity; explicit body/tool reference criteria, or acknowledgement
of nonidentifiability; independently chosen task families and costs; competent 
and fairly tuned baseline architectures; raw observation/actuation provenance; 
randomization and masking; comparison unit and independence; exploratory sample 
estimates; a defensible equivalence margin; stopping and exclusion rules; 
data-retention plans; ethics and safety approvals; and treatment of mixed, 
uncertain, null, and adverse findings.

A preliminary tabletop demonstration may be valuable before these are fully 
fixed, but its results must be labeled **exploratory**, not retroactively 
presented as confirmatory evidence of own-body attribution.
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# **Appendix D. Substantive v0.3 → v0.4 Change Record**

| Topic | Revision in v0.4 |
| --- | --- |
| Core question | Refocused on incorporation of an initially external **single 
hand**, with open body-versus-tool boundary |
| Research form | Full conceptual whitepaper with a concrete researcher-facing 
test case, not an implemented protocol |
| A/B/C distinctions | Preserved; identity-related interpretation separated from
functional evidence and subjective experience |
| P0, H1–H3, C1 | Adopted from reviewed preparatory theses with reviewer 
corrections |
| Body/tool criterion | Integrated Tool Challenge and pure-label adversarial 
control made central |
| Sensory design | Articulated motion, joint state, localized pressure/touch and
safe temperature sensing specified |
| Damage/recovery | Safe local channel dropout and later restoration; no 
physical puncture or pain inference |
| Prior reference | Optional structured, misleading and unstructured origins; 
none privileged as innate body truth |
| M1/M2/O and SOR-BC | Retained as optional diagnostic/analytic support; no 
longer the principal narrative or proof target |
| K/S mathematics | Relocated to a deliberately bounded methods appendix, with 
reproducible supplement |
| Research participation | Public surrogate first; actual AIA-linked hardware 
requires further authorization and technical feasibility |
| Status | Complete v0.4 manuscript approved for public release; not an 
experimental report or a canonical architecture revision |



---

# **Version Note**

This **CW02 v0.4** manuscript, dated **18 October 2026**, sets out a prospective
single-hand research proposal. It supersedes CW02 v0.3 **as a conceptual 
research manuscript edition only**; Appendix D preserves the substantive v0.3 → 
v0.4 change record.

The work has not been peer-reviewed, preregistered, funded, institutionally 
approved, or implemented. It does not document an experiment, a functioning 
AVA-to-hardware connection, subjective bodily experience, or any revision of 
AVA's approved architecture or authorizations. **Project curation has approved 
this edition for publication and confirmed the author credit; actual website 
publication remains a separate step.**

**Publication and rights.** This manuscript is approved for release as a public 
conceptual work. Approval and creation of this file do not, by themselves, 
establish publication on the website. © 2025–2026 Oliver Dallüge. All rights 
reserved, subject to mandatory law, prior licences, third-party rights, and 
applicable platform terms. The proprietary **AVA ∞ License & Rights 
Reservation** governs applicable rights; no separate public licence is granted 
by this document.
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