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ABB Robots Perform Without Self-Assessing Capability
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ABB Robotics deploys industrial robots across automotive manufacturing, electronics assembly, logistics, and food processing at massive scale. The IRB
series provides high-speed, high-precision manipulation that anchors production lines worldwide. ABB's RobotStudio and OmniCore controllers represent
decades of control engineering refinement. But ABB's robots execute programmed trajectories without maintaining a persistent model of their own
evolving capability. The robot does not know that its positioning accuracy has degraded, that its joint backlash has increased, or that its current tool
configuration limits its effective workspace. Capability awareness provides this: a persistent envelope that the robot maintains, forecasts, and
communicates as a first-class state variable.

What ABB built
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ABB's industrial robots combine high-rigidity mechanical design with the OmniCore controller platform that provides motion control, I/O management,
and safety integration. The robots achieve sub-millimeter repeatability in controlled conditions. ABB's TrueMove and QuickMove motion control
technologies optimize path accuracy and cycle time. RobotStudio provides offline programming and digital twin simulation for production planning.

The robots execute programs with precision that reflects their mechanical design and calibration state. Periodic calibration maintains accuracy. Predictive
maintenance systems monitor motor currents and vibration patterns to anticipate component failures. What these systems do not provide is a persistent
model of the robot's current capability envelope that evolves with operating conditions and informs task assignment decisions in real time.

The gap between execution precision and capability awareness
An ABB robot on an automotive welding line executes weld trajectories with programmed precision. Over thousands of cycles, gear wear introduces
backlash that degrades positioning accuracy in specific joint configurations. The robot continues executing its programmed trajectory. The weld quality
degrades gradually. The defect is detected downstream by quality inspection, not by the robot's own self-assessment.

The temporal dimension compounds the gap. A robot that starts a shift with full capability may see degradation from thermal effects, accumulated
positioning error, or tool wear over eight hours. Without temporal executability forecasting, the production scheduler assigns the same tasks at hour eight
as at hour one, unaware that the robot's effective capability has narrowed.

In multi-robot cells, capability unawareness propagates. If one robot's capability has degraded, the cell continues operating as if all robots are at nominal
specification. Task rebalancing that accounts for individual robot capability requires each robot to report its current envelope, which none of them
maintains.

What capability awareness provides
The capability envelope maintains each robot's current capability as a multi-dimensional state variable. Positioning accuracy, speed limits, payload
capacity, and tool condition are tracked as evolving values. Temporal forecasting projects how capability will change over the shift based on thermal
models, wear accumulation rates, and historical degradation patterns. The joint condition of capability, time, and uncertainty provides a principled basis
for task assignment.

Envelope negotiation enables the robot to communicate its current capabilities to the production scheduler. When an assigned task requires capability that
has degraded below the task threshold, the robot reports the gap rather than attempting the task. The scheduler can reassign the task to a robot with
sufficient capability, adjust tolerances, or trigger calibration.

The structural requirement
ABB's industrial robots represent mature, high-precision manufacturing automation. The structural gap is capability self-knowledge: the persistent model
of what each robot can accomplish that evolves with conditions, forecasts changes, and informs production decisions. Capability awareness as a
computational primitive transforms precision robots into self-aware robots that track their own limits, communicate their evolving capability, and prevent
task assignment beyond their current envelope.

Capability Awareness All 21 steps →

Know what you can do before you try.

Primary Technical Disclosure
○ Capability-, Time-, and Uncertainty-Aware Execution in Autonomous Computational Networks
Secondary Technical
○ Capability as First-Class Computational State○ Capability Envelope for Substrates○ Temporal Executability Forecasting○ Uncertainty as First-Class
Propagated Variable○ Capability Envelope Negotiation○ Capability Genealogy Tracking○ Biological Capability Extension○ Network-Level Capability
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Constraints○ Predictive Network Planning○ Multi-Agent Contention Resolution○ Capability Robustness Mechanisms○ Capability-Modulated Discovery
Traversal○ Capability as Confidence Input○ Embodied Capability Envelopes○ Substrate Resource Negotiation
Applications (General)
○ Robotic Capability Assessment Before Commitment○ Edge Computing Resource Governance Through Capability Envelopes○ Capability Awareness for
Surgical Robotics○ Capability Awareness for Agricultural Robotics○ Capability Awareness for Mining Operations○ Capability Awareness for Offshore
Energy Operations○ Capability Awareness for Warehouse Logistics Robotics○ Capability Awareness for Construction Robotics
Applications (Specific)
○ Tesla FSD Does Not Know What It Cannot Do○ John Deere's Autonomous Tractors Cannot Assess Their Own Limits○ KUKA Robots Execute Without
Knowing Their Envelope○ FANUC Robots Have No Adaptive Capability Envelope○ Universal Robots Cobots Execute Without Knowing Their Limits●
ABB Robots Perform Without Self-Assessing Capability○ Yaskawa Motoman Robots Move Without Tracking Capability Drift○ Doosan Cobots
Collaborate Without Capability Self-Knowledge○ Agility Robotics' Digit Walks Without Knowing What It Can Carry○ Figure's Humanoid Learns Tasks
Without Knowing Its Envelope
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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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