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Unity ML-Agents Trains Without Governing Speculation
by Nick Clark | Published March 28, 2026 | PDF

Unity ML-Agents leverages the Unity game engine to create rich, visually complex training environments for reinforcement learning agents. The toolkit
has democratized agent training by making sophisticated 3D environments accessible through a familiar game development platform. Agents learn to
navigate, manipulate, and coordinate in environments that approach the visual complexity of deployment scenarios. But richer training environments
produce more capable policies, not more governed planning. An agent trained in Unity still speculates without containment, plans without classification,
and commits without executive validation. The forecasting engine provides the planning governance structures that training environments cannot.

What Unity ML-Agents provides
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Unity ML-Agents integrates reinforcement learning, imitation learning, and curriculum training into the Unity game engine. Developers create training
environments using Unity's scene editor, physics engine, and rendering pipeline. The toolkit supports multi-agent scenarios, configurable reward signals,
and progressive curriculum design. Agents interact with environments through observation and action spaces that map to Unity game objects.

The accessibility of the platform has expanded the range of practitioners training autonomous agents. Game developers, roboticists, and AI researchers use
Unity ML-Agents for applications spanning game AI, robotics sim-to-real, autonomous navigation, and multi-agent coordination. The environments are
visually rich, physically interactive, and rapidly configurable.

The gap between training environments and planning governance
An agent trained in a Unity environment to navigate a warehouse learns obstacle avoidance, path planning, and object interaction through experience. The
learned policy encodes what to do in encountered situations. It does not encode how to plan: how to generate candidate strategies, how to evaluate them
against constraints, how to contain speculative planning, or how to resolve conflicts between competing objectives before committing to action.

The training process optimizes for reward. The agent that maximizes reward in the training environment may have developed effective behavioral policies
while having no explicit planning governance. When the deployed agent encounters a situation that requires deliberate planning, weighing multiple
candidate approaches and selecting one through structured evaluation, it falls back on reactive policy execution rather than governed speculation.

Multi-agent training in Unity amplifies this gap. Agents learn cooperative or competitive behaviors through experience but do not develop governed
planning structures for multi-agent coordination. The coordination that emerges is implicit in the learned policies rather than explicit in planning
governance structures.

What the forecasting engine provides
The forecasting engine gives Unity-trained agents explicit planning structures. Planning graphs maintain candidate strategies as first-class objects with
containment boundaries that separate speculation from commitment. Branch classification labels plans by type, enabling the agent to distinguish
exploratory strategies from executable ones. Executive aggregation resolves competing plans and validates strategies against constraints before promotion
to execution.

For multi-agent scenarios, the forecasting engine provides coordination primitives. Each agent's planning graph can share visibility into cross-agent plans,
enabling governed coordination rather than emergent cooperation. Conflict resolution between agents occurs at the planning level rather than through
reactive behavioral adjustment.

The structural requirement
Unity ML-Agents provides accessible, rich training environments for autonomous agents. The structural gap is planning governance: the cognitive
structures that control how agents speculate, evaluate, and commit during deployment. The forecasting engine provides containment, classification, and
executive aggregation as first-class planning primitives. The agent that operates within governed forecasting structures plans deliberately, speculates
within boundaries, and commits only through structured validation, regardless of how its base capabilities were trained.

Forecasting Engine All 21 steps →

Plan before you act. Contain speculation. Promote only what passes.

Primary Technical Disclosure
○ Forecasting and Executive Graphs in Autonomous Cognitive Systems
Secondary Technical
○ Planning Graphs as First-Class Cognitive Structures○ Containment Layer and Delusion Boundary○ Branch Classification System○ Personality Field as
Structural Modifier○ Executive Engine Multi-Agent Graph Aggregation○ Branch Dormancy and Deferred Promotion○ Proactive Speculative Maintenance
(Dream State)○ Planning Graph Archival for Cognitive Forensics○ Cross-Agent Planning Graph Visibility○ Slope-Constrained Speculative Simulation○
Structural Separation From Verified Memory○ Forecasting Engine Architecture○ Forecasting Execution Cycle○ Emotional Modulation of Planning○
Executive Graph Conflict Resolution○ Planning Graph Delegation and Forking○ Temporal Anchoring and Lifecycle Management○ Forecasting as
Coordination Primitive○ Forecasting-Modulated Discovery Traversal○ Forecasting as Confidence Input○ Integrity-Constrained Forecasting○ Forecasting
for Training Curriculum○ Biological Signal to Forecasting Coupling○ Substrate-Agnostic Forecasting Deployment
Applications (General)
○ Surgical Robot Planning Through Governed Speculative Branches○ Defense Tactical Planning With Contained Speculation○ Forecasting Engine for
Logistics Planning○ Forecasting Engine for Disaster Response Planning○ Forecasting Engine for Financial Portfolio Planning○ Forecasting Engine for
Construction Project Planning○ Forecasting Engine for Epidemic Response Planning○ Forecasting Engine for Space Mission Planning
Applications (Specific)
○ da Vinci Plans Trajectories, Not Consequences○ Anduril's Lattice Plans Missions Without Speculative Containment○ Boston Dynamics Plans Motion,
Not Missions○ Shield AI's Hivemind Cannot Contain Its Own Speculation○ MuJoCo Simulates Physics Without Planning Governance○ NVIDIA Isaac
Sim Renders Worlds Without Governing Plans● Unity ML-Agents Trains Without Governing Speculation○ Gazebo Simulates Robots Without Governing
Their Plans○ Drake Optimizes Trajectories Without Governing Planning Structures○ robosuite Benchmarks Manipulation Without Governing Plans
Forecasting Engine overview →
AQ
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autonomy

Legal

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.
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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.
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