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Boston Dynamics Plans Motion, Not Missions
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Boston Dynamics builds robots that move through the physical world with capabilities no other company has matched. Atlas performs parkour. Spot
navigates construction sites autonomously. Stretch moves warehouse packages at commercial speed. The motion planning, balance control, and physical
adaptation are extraordinary engineering achievements. But these systems plan in trajectory space, optimizing how to move through environments. They
do not maintain cognitive forecasting graphs that reason about what to do next, evaluate consequences of alternative approaches, and contain speculation
until it matures into actionable plans.

What Boston Dynamics built
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The physical capabilities are genuine. Atlas performs dynamic maneuvers that require real-time trajectory planning, balance recovery, and adaptive contact
scheduling across multiple limbs simultaneously. Spot navigates unstructured environments with a combination of perception, path planning, and
locomotion control that handles stairs, rubble, and uneven terrain. The motion planning stack handles the physics of movement with a sophistication that
required decades of research and engineering.

For autonomous inspection and patrol tasks, Spot follows predefined routes, captures sensor data, and navigates around obstacles. The planning for these
missions is primarily route-following with obstacle avoidance. The robot knows where to go and how to get there. The mission plan is specified in
advance and the robot executes it with adaptive locomotion.

The gap between motion planning and mission forecasting
As these robots are deployed in more complex scenarios, the planning challenge shifts from how to move to what to do. A Spot robot inspecting a
damaged building needs to reason about which areas to prioritize, whether observed damage patterns suggest structural instability that should change the
inspection sequence, and what alternatives exist if the planned route becomes impassable. These are forecasting problems, not motion planning problems.

The robot does not currently maintain speculative branches for alternative inspection strategies. It does not classify observed conditions into threat
categories that reshape the mission plan in real time. It does not contain speculative reasoning about building collapse risk while continuing its current
inspection path. The mission plan is either the predefined route or a reactive adjustment when an obstacle is encountered. There is no persistent planning
graph that maintains and matures alternative strategies.

The gap widens with multi-robot coordination. Three Spot robots inspecting a facility need to reason collectively about coverage strategy, adapting their
individual plans based on what the other robots have found. This requires forecasting at the fleet level: maintaining speculative branches for different team
configurations and promoting the best strategy as new information arrives.

Why reactive planning is not forecasting
Reactive planning responds to conditions as they arise. Forecasting anticipates conditions before they materialize and maintains prepared responses. A
robot that encounters a blocked corridor and replans around it is reacting. A robot that maintains a speculative branch for the possibility that the corridor
might be blocked, with an alternative route already at viable classification, is forecasting. The second robot transitions to its alternative plan without
replanning delay because the alternative was being maintained and matured in containment.

The containment boundary ensures that speculative branches about blocked routes or structural damage do not cause the robot to hesitate or deviate from
its current path. Speculation is evaluated and classified in a structurally separate cognitive space. Only promoted branches affect behavior.

What a forecasting engine enables for robotics
With planning graphs as first-class cognitive structures, Boston Dynamics' robots maintain persistent speculative branches for mission alternatives. During
an inspection, the robot simultaneously evaluates its current path, maintains alternative routes at varying stages of maturity, and classifies speculative
branches about environmental conditions. When a branch reaches promotion threshold, the mission plan adapts smoothly rather than through reactive
replanning.

The dream state property enables offline mission planning during charging or idle periods. The robot's forecasting engine processes accumulated
observations and matures speculative branches without executing actions. When the next mission begins, the robot starts with a richer set of prepared
alternatives informed by its previous experience at that site.

The structural requirement
Boston Dynamics solved the hardest problems in robotic locomotion. The next constraint is not physical capability but cognitive planning: the ability to
maintain speculative mission alternatives with containment, classify them by maturity, and promote them through governed thresholds. Robots that
forecast before they act, and contain their speculation while they do, are structurally more capable in unstructured environments than robots that react to
what they encounter.

Forecasting Engine All 21 steps →

Plan before you act. Contain speculation. Promote only what passes.
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Their Plans○ Drake Optimizes Trajectories Without Governing Planning Structures○ robosuite Benchmarks Manipulation Without Governing Plans
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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.

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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