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Scope. Everything in this document describes independent research artifacts: browser simulations, formal models, and
unbuilt hardware reference designs. Maturity is self-assessed. Nothing here is a certification, an Authorization to
Operate, a government endorsement, or evidence of a fielded system. Model-checking results apply to the stated finite
model and assumptions, not to physical implementations. The controlling document is the AUTHREX Technology and
Capability Catalog, Version 6.1 (AUTHREX-CAT-2026-003, September 4, 2026); where this brief and the catalog differ,
the catalog governs.

AUTHREX is an umbrella research program built around one Governance Kernel: a runtime enforcement layer that decides,
records, and bounds what an autonomous system is permitted to do at each moment. The Kernel composes seven
governance frameworks: SATA (Sensor and Actor Trust Assessment), HMAA (Human-Machine Authority Allocation),
ADARA (Adversarial Deception-Aware Reasoning), MAIVA (Multi-Agent Integrity Voting), FLAME (Forced Latency for
Authority-Managed Escalation), CARA (Controlled Authority Recovery Architecture), and ERAM (Escalation Risk
Assessment Model). Six application profiles instantiate the architecture for specific domains, two frozen research consoles
(AUTHREX-ABORT and AUTHREX-DA) exercise it, and the hardware track comprises twelve unbuilt reference designs the
architecture is mapped to: the ten-platform BLADE family plus rover and UAV testbeds.

Model-checked specification: the HMAA authority-state model is specified in TLA+ and was checked with TLC across 23,748
distinct reachable states at depth 9 (26,397,356 states generated) with no counterexample; of 8 stated properties, 5 invariants
and 1 liveness property held, 2 vacuous at this bound (one upgrade-path, one trust-authority consistency). The result
describes the discrete authority automaton under the assumption that instantaneous authority equals its target and does not
cover continuous behaviour between decision instants. It is a property of the model, not of any implementation or physical
system.

Simulations: 24 catalogued browser simulations (seeded, client-side, synthetic data only), 20 of them standalone consoles;
the technical catalog register carries 14 simulation records (SIM-01 to SIM-14). Counts differ because they count different
things; the register figure is the controlled one.

Peer-reviewed publications in the technical corpus: Oktenli, B., SATA: Sensor Attestation and Trust Anchoring, Journal of
Hardware and Systems Security (Springer Nature) 10, 17 (2026), DOI 10.1007/s41635-026-00190-4, published 21 July 2026;
and Oktenli, B., The Authority Gap: Why Meaningful Human Control Fails at the Tier Where It Is Signed, Digital War (Springer
Nature, Palgrave Macmillan) 7, article 6 (2026), DOI 10.1057/s42984-026-00113-1, published 31 August 2026. A third
peer-reviewed article by the author (International Journal of Contemporary Security Studies, 2026) lies outside the technical
corpus. Accepted for presentation following peer review: AIAA SciTech Forum 2027, session UAS-16; proceedings
publication pending.

Public corpus: Zenodo deposits, SSRN working papers, and technical reference volumes; self-archived, not peer reviewed.

Eight U.S. provisional patent applications reported as filed under 35 U.S.C. 111(b): 63/999,105; 64/000,170; 64/002,453;
64/005,607; 64/110,218; 64/110,221; 64/110,225; and 64/144,399 (program-level, filed 30 August 2026). Unexamined; they
create no issued patents and no enforceable rights.

Governance Kernel: implemented in software and internally tested (python:3.11-slim container, QA10: 83 passed, 1 skipped,
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53 test functions); unreleased pending license review; results are self-run and await external reproduction.

= External evaluation record: a program white paper was favorably evaluated under Air Force Research Laboratory BAA
FA8750-24-S-7003 (CANVAS) and assessed as of interest to the Air Force; not funded at the time due to stated budget
constraints (memorandum, June 2026). An evaluation record, not an endorsement, sponsorship, or contract.

" Public-record reference: a submitted comment by Burak Oktenli is listed in footnote 10 of NHTSA’s May 26, 2026 Federal
Register notice, 91 FR 30789. Not a technical evaluation, endorsement, adoption, or government validation of AUTHREX.

[ APPROVED HIERARCHY ]

LAYER WHAT IT IS STATUS

AUTHREX Systems Umbrella research program Active, single-author

Governance Kernel Core runtime enforcement layer Implemented in software; internally tested;

unreleased

Seven frameworks Functions the Kernel composes Specified; model evidence as stated above

Application profiles (6) Domain instantiations: agentic Al, assurance gate, OT, Reference architectures with browser
cyber defense, space, evaluation simulations; not independently validated

Research consoles (2) AUTHREX-ABORT (evidence-conditioned authority Frozen, seeded, hash-chained records;
lapse); AUTHREX-DA (data admissibility) synthetic data

BLADE family Twelve hardware reference designs (BOM-specified) Unbuilt; self-assessed approx. TRL2to 3

[ ROADMAP (EACH ITEM INDIVIDUALLY QUALIFIED) ]
= Completed through Q2 2026: research foundation documented; frameworks published; reference designs specified; eight
provisional patent applications reported as filed.

" Q3to Q42026 (planned or in progress): priority is one demonstrator, SATA, HMAA and CARA on a single ROS 2 platform
against the baselines and metrics fixed in the published evaluation protocol; BLADE-EDGE prototype assembly planned;
FPGA pathway groundwork planned; any nonprovisional patent filing remains a decision pending owner and counsel.

" 2027 (targets): SATA-FLAME pipeline on FPGA hardware (self-assessed TRL 4 to 5 target); independent verification
campaign (planned), TRL 4 to TRL 6 target. No laboratory or relevant-environment demonstration has taken place.

[ WHAT IS NOT CLAIMED ]

" No fielded system, no built hardware, no hardware-in-the-loop test, no laboratory or field validation, no independent
replication.

" No certification, accreditation, Authorization to Operate, or government approval of any kind.

= Aside from the two peer-reviewed journal articles in the technical corpus named above, public works are self-archived
research disclosures.

= Benchmark comparisons are excluded from this brief pending a benchmark registry stating configuration, denominator, seed
set, baseline, and reproducibility artifacts. The evaluation protocol that will govern them is published in advance on
authrex.systems.

" The term verified is not used of any artifact; verification is reserved for independent verification, which no artifact has.

[ ENGAGEMENT 1

Written technical exchange is preferred. The full research is at https://authrex.systems/ and https://burakoktenli.com/. The
catalog family (technology and capability catalog, executive catalog, one-page matrix, and ten capability sheets, all Version
6.1) is available from authrex.systems/catalog.

[ DOCUMENT CONTROL 1]

Version 4, September 7, 2026, supersedes Version 3 (July 22, 2026). Author: Burak Oktenli. License: site documentation CC BY 4.0 where
stated; artifact licenses vary by record. Independent single-author research; self-assessed maturity; not a government publication.
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