How Do Autonomous Trucks Work?

Autonomous Trucking Conference

Alex Rudin
September 15, 2025

MITRE .

© 2025 THE MITRE CORPORATION. ALL RIGHTS RESERVED. APPROVED FOR PUBLIC RELEASE. DISTRIBUTION UNLIMITED 24-03526-3.

MASE Lab

Moabile Autonomous Systems Experimentation

Robotics experimentation across air, land, and sea
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Levels of Driving Automation
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Decision-Making Process

Decision Dynamics

Decision Time
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Planning road network Planning Spedfication Planning Trajectory Commands

Road Network Data Perceived Agents, Esl.\‘rr\ated Pose &
Obstacles, and Signage Collision Free Space

Estimate of vehicle state

Autonomous trucking These phases involve perceiving the environment, predicting the motions
companies use a set of base  of other agents, deciding on an optimal behavior, building a trajectory,
maps to provide the vehicle and determine the actuator commands to execute the trajectory

with background knowledge
on the route and reduce
dependency on real-time
sensing
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Event Camera

D ART EO Camera

Driverless Autonomous Research Testbed

GPS antennas

IR Camera
FOG IMU

Other Potential
Sensors:

- Microphones
- Road friction
- Internal fault

monitors Wheel encoder

2019 Jeep Grand Cherokee with integrated drive-by-wire, computing, localization, perception, and power electronics
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Remote Support

*  Autonomous truck fleets are
supported by remote
operators who monitor
operations and intervene
when challenging situations
arise

* Remote operators are
typically not given full
control of the vehicle, but
rather the autonomous
driver remains responsible
for safety
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Thank you!
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