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Robotic System Standardization via Structural Field Composition

by Nick Clark | Published March 27,2026 | PDE

A warehouse deploying robots from three manufacturers faces a standardization problem that ROS topics and DDS middleware cannot solve. The robots
can exchange messages, but they cannot verify each other's governance constraints, negotiate capability boundaries, or participate in shared trust
relationships. Canonical agent schema addresses this by defining what a robotic agent is through typed structural fields, enabling standardization at the
identity and governance level rather than the communication level.

The standardization gap in multi-vendor robotics

Robotic system integration today is a custom engineering effort for every deployment. A logistics company deploying picking robots from one vendor,
transport robots from another, and packing robots from a third must build custom integration layers for each combination. ROS provides a common
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communication framework, but communication is not coordination. The robots can publish to shared topics, but they have no structural way to verify each
other's capabilities, negotiate task boundaries, or establish trust.

The result is that multi-vendor robotic deployments are brittle. Every new vendor requires a new integration effort. Every software update from one
vendor risks breaking the integration with others. The operational overhead of maintaining multi-vendor robotic systems consumes engineering resources
that should be spent on operational improvement.

Why communication standards do not solve robot standardization

ROS 2, DDS, and OPC-UA provide standardized communication between robotic systems. They define message formats, transport protocols, and
discovery mechanisms. But they do not define what a robot is as a governed, capable, trustworthy agent.

Two robots can communicate via DDS while having completely incompatible safety models, incompatible capability representations, and no shared
governance framework. A picking robot that declares itself capable of handling fragile items through a vendor-specific capability format cannot be verified
by a transport robot from a different vendor. The communication works. The structural interoperability does not.

How canonical agent schema addresses this

The canonical agent schema defines six typed fields that apply to any robotic agent regardless of manufacturer. The governance field carries the robot's
operational policy: safety constraints, authorized zones, maximum speeds, payload limits. The capability field declares what the robot can physically do:
reach envelope, payload capacity, sensor modalities, locomotion type. The trust field tracks the robot's relationships with other agents in its operational
environment.

These fields are structural, not vendor-specific. A picking robot from any manufacturer expresses its capabilities in the same typed format. A transport
robot from any manufacturer can evaluate those capabilities against its own governance constraints before accepting a handoff. The evaluation happens
through field comparison, not through vendor-specific API calls.

Role typing enables robots to declare their operational role as a structural property. A picking robot, a transport robot, and a packing robot carry different
role types with different capability requirements and governance constraints. Role compatibility is evaluated structurally: a picking robot can delegate to a
transport robot if the transport robot's capability field satisfies the delegation requirements in the picking robot's governance policy.

What implementation looks like

A warehouse deploying canonical agent schema wraps each vendor's robot in a schema adapter that maps the vendor's proprietary state representation to
the six canonical fields. The adapter runs on the robot's compute module or on a lightweight edge proxy. Once mapped, robots from different vendors
participate in shared governance through their canonical fields.

For manufacturers, adopting canonical agent schema means their robots can interoperate with any other schema-compliant robot without bilateral
integration agreements. A robot manufacturer that ships products with canonical schema support opens its addressable market to every deployment that
uses the standard.

For system integrators, canonical agent schema reduces the integration effort from quadratic to linear. Instead of building custom adapters between every
pair of vendors, the integrator maps each vendor to the canonical schema once. Interoperability between vendors follows from the schema definition.

Agent Schema All 21 steps —
Define what an autonomous agent is — structurally.
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Primary Technical Disclosure

o Cognition-Compatible Semantic Agent Objects and Structural Validation

Secondary Technical

o Partial Agent Structural Validity: Fewer Fields, Still Deterministico Minimum Two-Field Validation Threshold: The Floor of Semantic Structureo Field
Interaction Rules: Deterministic Constraints Between Canonical Fieldso Field-Based Role Typing: Agent Roles Derived From Structural Compositiono
Semantic Templates: Predefined Field Arrangements as Agent Class Contractso Structural Scaffolding Logic: Resolving Missing Fields Through Inference
or Defaultingo Field-Aware Default Resolution: Deterministic Behavior When Fields Are Absento Traceable Semantic Lineage Graph: Mutation History
Embedded in Agent Objectso Serialization With Stateless Compatibility: Reconstruction Without External Session Stateo Schema Governance Through
Versioned Policies: Cross-Version Structural Interoperability

Applications (General)

o Enterprise AI Agent Interoperability Through Canonical Schemae Robotic System Standardization via Structural Field Compositiono Multi-Vendor Al
Agent Interoperabilityo Digital Twin Standardization Through Canonical Fieldso Healthcare AI Agent Portabilityo Defense Coalition Interoperabilityo

Applications (Specific) T h
o LangChain Built the Agent Framework. It Did Not Define What an Agent Is.o AutoGen Enabled Multi-Agent Conversations. The Agents Have No
Structural Definition.o CrewAl Organized Agents Into Teams. The Agents Still Have No Schema.o Semantic Kernel Integrated Al Into Enterprise Code.

Have No Agent Schema.
Agent Schema overview —
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Subject to one or more pending U.S. and international patent applications, see Patents for the current list and status. No license, express or implied, is
granted. Any use requires a separate written agreement— see Licensing. Patent applications referenced on this site are pending. Claim scope, if any, is
subject to examination and may issue in altered form or not at all. See Legal for terms and conditions.

Adaptive Query™ is a trademark of Nicholas Clark. U.S. federal registration is pending. federal registration. AQ™ , AQ Inside™ , Adaptive Index™ ,
Adaptive Network™ , Semantic Agent™ , @ AQ™ , AQID™ , and Adaptive Coin™ are used as trademarks in connection with the Adaptive Query platform
and brand. Other names may be trademarks of their respective owners.

Platform operated by Adaptive Query LLC, which provides patent and trademark licensing services. Copyright © 2025-2026 Nicholas Clark. All rights
reserved.

Last updated: 2026-03-03

Inventive Steps
Licensing
Patents
Articles

Legal


http://localhost:4173/patents
http://localhost:4173/licensing
http://localhost:4173/legal
http://localhost:4173/
http://localhost:4173/
http://localhost:4173/inventive-steps
http://localhost:4173/licensing
http://localhost:4173/patents
http://localhost:4173/articles
http://localhost:4173/legal

* Opportunities
¢ Sitemap

.
¢ nick@qu3ry.net
e 7228143601


http://localhost:4173/opportunities
http://localhost:4173/sitemap.xml
mailto:nick@qu3ry.net?subject=AQ
mailto:nick@qu3ry.net?subject=AQ

™y, A ;
Invented by Nick Clark | Founding Investors: Devin Wilkie



http://localhost:4173/nick-clark
http://localhost:4173/nick-clark
http://localhost:4173/nick-clark

