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What Vehicle Embodiments Span

The spatial-mesh architecture parameterizes across vehicle classes: passenger
autonomous vehicles (urban robotaxi, highway long-haul, suburban personal-AV),
commercial freight (long-haul autonomous trucking, last-mile delivery, intermodal
freight handling), emergency response (police, fire, EMS with mixed-autonomy
patterns), transit (autonomous bus, autonomous rail-replacement, urban people-
mover), ride-share (multi-passenger pooling, dynamic-routing services), and

personal-mobility (e-scooter, e-bike, micro-mobility under credentialed governance).

Each class shares the architectural primitives — mesh-derived coordinates and time,
marker-track transport, confidence-governed actuation, operator-intent fusion,
biological-device binding for operator-bound classes — but parameterizes them

differently for class-specific operational needs.

Why Vehicle-Class Parameterization Matters
Architecturally

Each vehicle class has been treated as a separate engineering problem. Passenger AVs
build their own architecture; commercial trucking builds its own; emergency
response builds its own; each class produces its own integration patterns. The
cumulative engineering effort across classes is substantial and the cross-class

learning is structurally limited.
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Architectural parameterization changes the pattern. The same architectural
primitives operate across classes; the configurations differ for class-specific needs.
Engineering investment in the architecture benefits all classes; learning from one
class's deployment informs other classes' deployments. The pattern matches how the
broader transportation industry actually evolves — innovations from one class

propagating to others — but currently with structural friction.

How Configuration Differs Across Classes

Passenger AVs configure for personal-comfort patterns and intra-city operation.
Commercial freight configures for highway long-haul or intermodal handling.
Emergency response configures for graduated-response operation under operator
direction. Transit configures for fixed-route operation with passenger handling. Each
configuration differs in specific parameters (speed envelope, passenger interaction,
handoff patterns, regulatory authority) but operates the same architectural

primitives.

Cross-class operations gain structural support. Mixed traffic where multiple classes
share roads. Cross-class coordination where emergency-response vehicles take
precedence over commercial freight. Cross-class authority handoff where regulated-
emergency authority can preempt routine commercial operation. The architectural

primitive handles cross-class coordination structurally.

What This Enables for the Transportation
Ecosystem

The transportation ecosystem gains a unified architectural foundation that current
per-class engineering does not provide. L4/L5 commercial deployment progresses
faster when investment in one class's architectural primitives accelerates other

classes' deployments.



Cross-class regulatory frameworks (state DOT regulation that applies consistently
across passenger AVs, commercial freight, and emergency response) gain structural
support. The patent positions the primitive at the architectural layer where vehicle-

class engineering currently fragments.



