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Why Motion?

WHY MOTION Q&A

Motion is where machine intention becomes physical fact.

1 Why motion?

Every mobile machine ultimately acts through
motion. Software may plan, sensors may interpret
and controllers may issue commands, but the
physical outcome is speed, direction, braking,
stopping and displacement. Measuring that
outcome directly provides an independent account
of what the machine actually did—where digital
intention became physical behavior.

2 Why can'’t existing sensors or vehicle data
provide the same truth?

Because each answers a different question. Wheel
rotation diverges from ground motion under slip.
Inertial estimates accumulate error. GNSS depends
on signal conditions. Cameras, radar and
conventional lidar perceive a scene through
features, models and processing assumptions.
Internal logs report the machine’s own view. None
provides the same direct, independent observation
of surface-relative motion that TraceQ™ can
provide.

3 Why is motion universal?

Architectures, software stacks, sensors and
operating environments vary. Motion does not.
Autonomous and driver-assisted vehicles, trucks,
mobile robots, bipeds, quadrupeds and industrial
machines all move relative to a surface. That
common physical denominator creates technology-
neutral evidence—without requiring machines to
expose or standardize their proprietary internal
designs.
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4 How does motion preserve proprietary
technology and privacy?

Direct motion measurement can test the physical
outcome without opening the machine’s perception,
planning or control stack or requiring wholesale
access to proprietary logs. More importantly it does
not capture faces, plates, passengers, conversations
or imagery — nothing personal whatsoever.
Independent evidence becomes possible with far less
exposure of trade secrets and personal information,
subject to appropriate implementation and
governance.

5 How does motion enable independent
validation and the MVE?

Directly measured motion can be reconciled with
selected commanded, estimated or reported states.
Agreement strengthens confidence; discrepancies
identify where deeper examination is warranted. The
BoundaryScore™’s Motion Validation Envelope™
looks beneath the machine’s own account and
reconciles operational truth across conditions and
over time. It does not determine safety or fault; it
strengthens evidence for validation, diagnostics and
assurance.

6 Why is direct motion measurement the
practical and economic approach?

Neither existing sensors nor a second perception
system provides an independent baseline. Both
remain error-prone; duplication adds another
interpretation, not physical truth. If they disagree,
why trust the second? Its hardware, compute,
weight, complexity and cost are also impractical and
uneconomic. Direct motion measurement supplies
the separate physical truth validation requires.
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