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Introduction: Identity as Continuity, Not Possession

Performance-based capability unlocking depends on longitudinal evidence. If a system

progressively grants or revokes access based on demonstrated behavior, it must be able to bind

that evidence to the same evolving human over time. Without continuity, performance states can

be farmed, replayed, transferred, or impersonated, undermining both safety and legitimacy.

Traditional identity systems rely on possession. Passwords, cryptographic keys, cards, and

devices assume that whoever holds the credential is the identity. Biometric systems attempt to

improve on this model by binding identity to the body, but they typically do so by capturing static

measurements and comparing them against stored templates.

Both approaches fail in similar ways. Credentials can be lost, stolen, duplicated, or revoked

incorrectly. Static biometric templates are brittle, privacy-invasive, and poorly suited to

population-scale identification. Most importantly, both models treat identity as a snapshot rather

than a process.

A continuity-based biological identity model reframes the problem. Identity is not a single

measurement or secret, but a sustained, validated trajectory of biological behavior over time. Trust

is accumulated, degraded, reinforced, and recovered through continuity rather than possession.

References to population-scale identity refer to the ability to resolve continuity efficiently when

identity claims are deliberately presented under governance. They do not imply mass surveillance,

ambient monitoring, or identification without participation.
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1. Trust Slopes as the Identity Primitive

At the core of the system is the trust slope. A trust slope represents a sequence of biological

identity states linked by successor validation rather than exact matching. Each new biological

observation is evaluated to determine whether it is a valid successor to prior observations under

bounded variation.

Trust is graded, not binary. Continuity scores increase as consistent biological behavior is

observed and decay under interruption, anomaly, or uncertainty. Identity is therefore resilient to

noise, aging, injury, and environmental variation without requiring re-enrollment or reset.

This model allows identity to persist across sessions, devices, and environments without

anchoring it to a single sensor or interaction. Identity becomes something that evolves rather than

something that is checked.

For performance-gated systems, this continuity property is decisive. It makes it possible to treat

readiness as a living state, because the identity producing readiness evidence is itself living and

continuously validated.

2. Why Static Biometrics Do Not Scale

Conventional biometric systems rely on one-shot comparisons against stored templates. They are

sensitive to noise, require centralized databases, and create irreversible privacy risks if

compromised. At population scale, collision rates rise and thresholds must be tightened, reducing

usability.

Continuity-based identity avoids these failure modes by distributing identity evidence over time.

No single measurement is decisive. Collision resistance emerges from accumulated continuity

rather than uniqueness of any single feature.

Importantly, the system does not require storage of raw biological data or reversible feature

representations. Identity is derived from non-invertible transformations that support validation

without reconstruction.



3. Stable Sketches and Noise-Tolerant Representation

Biological signals are inherently variable. To support continuity, the system derives high-

dimensional biological features and transforms them into stable sketches or helper data that

tolerate bounded variation. These sketches are reproducible for the same biological system while

remaining resistant to inversion.

Rather than demanding exact matches, sketches are assigned to bands that represent ranges of

similarity. Overlapping bands allow identity resolution to proceed probabilistically, narrowing

candidates through continuity reinforcement rather than brittle thresholds.

This intermediate representation layer enables privacy-preserving, population-scale identity

resolution without static identifiers or centralized biometric registries.

4. Adaptive Indexing and Population-Scale Resolution

Identity resolution at scale requires more than matching; it requires efficient discovery. Biological

trust slopes and their associated bands are stored in adaptive index structures that evolve over

time as identities change, strengthen, or decay.

Index traversal is guided by continuity characteristics rather than global identifiers. This allows

one-to-one verification, one-to-many identification, and hybrid narrowing to occur under policy

control without exhaustive comparison.

Identity resolution becomes a navigational process through continuity space rather than a lookup

against a static table.

5. Consent-Derived Resolution Modes

Not all identity resolution is permitted in all contexts. The system distinguishes deliberate

participation from passive observation by evaluating interaction signals such as contact, timing,

and challenge–response behavior.



These consent signals gate which resolution modes are allowed. One-to-many identification may

be prohibited without explicit participation, while verification against a presented claim may be

allowed. Hybrid narrowing can preserve ambiguity when policy requires it.

Identity resolution is therefore governed by how a biological system engages, not merely by what

the system can technically infer.

6. Anti-Spoofing Integrated into Continuity

Security is not bolted on after identity resolution; it is embedded into continuity validation.

Liveness detection, challenge–response binding, sensor attestation, and replay resistance are

combined with successor evaluation.

Because identity depends on sustained biological dynamics, static recordings and synthetic

artifacts fail to accumulate trust. Temporal binding and proximity constraints further limit relay and

replay attacks.

Spoofing becomes progressively harder over time rather than something that must be perfectly

prevented at a single interaction.

7. Delegation and Shared Access Without Identity Sharing

Continuity-based identity supports delegation without identity sharing. Multiple independently

validated biological identities can be authorized for the same resource under policy, without

merging or disclosing trust-slope information.

This enables shared access to vehicles, homes, facilities, or services while preserving privacy and

independent continuity for each individual. Authorization is bound to identity states, not to

transferable credentials.

For performance-gated systems, delegation must remain explicit. A capability may be shared only

through governed authorization, not by copying credentials or replaying evidence. Trust slopes



allow a system to grant shared access while keeping readiness, accountability, and revocation tied

to the correct individual.

8. Individualized Baselines and State Inference

Over time, each biological trust slope establishes an individualized continuity baseline. Deviations

from this baseline can be detected and classified without performing medical diagnosis.

These deviations may be used to trigger policy responses such as requiring higher assurance,

deferring sensitive actions, or invoking recovery workflows. Identity systems can therefore

become safety-aware without becoming surveillance systems.

9. Degradation, Recovery, and Identity Health

Real-world identity is interrupted. Sensors fail, people are injured, environments change. The

system treats degradation as a managed state rather than a failure.

Trust slopes decay gradually and can be reinforced through higher-assurance sensing, repeated

sampling, or quorum-based recovery. Identity is recovered, not reset.

Health monitoring and phase-based reseeding allow long-lived identity continuity without

sacrificing auditability or control.

10. Deployment Scenarios

Continuity-based biological identity is applicable across physical and digital domains: secure

facilities, vehicles, transportation infrastructure, enterprise access control, border processing, and

distributed services.

In each case, identity is resolved as needed, under policy, with privacy preserved and without

reliance on static credentials or centralized biometric databases.



These scenarios are illustrative of structural applicability rather than claims of deployment

readiness or current use. Real-world adoption is expected to be domain-specific and subject to

regulatory, ethical, and policy constraints.

Conclusion: Identity That Evolves With the Individual

Biological identity is not static, and identity systems should not be either. By grounding identity in

continuity rather than possession or snapshot measurement, trust-slope validation enables

scalable, privacy-preserving, and resilient identity resolution.

This continuity makes longitudinal evidence usable. Performance states, progressive capability

unlocking, and governed delegation depend on being able to attribute evidence and authority to

the same evolving human over time.

This defines conditions under which biological identity can be resolved as a continuous, adaptive,

and contextual process, while remaining compatible with modern distributed systems and

governance requirements, without asserting deployment completeness or outcome guarantees.


