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Lockheed Martin - National Aero- Lockheed Martin - ITS National /
Systems Architecture Program
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North American Joint
Positive Train Control
(NAJPTC)

Responsible for the entire Intelligent Transportation System PR
United States Air Traffic program '"d"s"’é;'ﬁgi%ﬂc'gﬂg nasccuracy
Control System For USDOT

Lockheed Martin - Air Traffic Lockheed Martin - Global Lockheed Martin — Vessel
Management Common ARTS

GTN by the Numbers

Deployment of
open standard
control system

Shares responsibility with FAA for
technical support of air traffic of
the entire United States

Applies most advanced
technologies to surveillance and
management of maritime traffic

Secure Internet Transportation Network
with 2.5 million transactions per day




PTC Office Server

Key element of NAJPTC design—centralized
network asset monitoring and control capability

Works in conjunction with Railroad Dispatch system
to monitor and control switch positions, signals,
crossings and locomotives at high safety levels

Hardware redundancy and high level of availability for
mission-critical applications

Application software ensures safety-critical network
operations >150,000 lines of SW

Scalable to handle multiple territory (Signaled, Dark)
and train types (equipped & unequipped)

Runs on COTS HW and HP- UNIX SW




Location Determination System

» Continuously provides train position in lieu of track
circuits or transponders

» Uses GPS and differential GPS

» Uses gyro and accelerometers

» Uses track database and navigation algorithms
» Not dependent on any one input

» Functional in case of longer GPS outages

» Performance Accuracy
» Along track position accuracy < 10°
» Velocity - able to detect at “0” speed
* High dependability Track Discrimination

» Safety-critical, vital design

» Non-proprietary interface definitions
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Communications 80586 Processor
PC104 Circuit Card Assemblies



FRA Rule Com

pliance
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LM Product/System Approach %

« Non-proprietary system design -- lower costs, attract new suppliers,
facilitate interoperability and provide greater control for railroads

« Support FRA Rule on Train Control -- provides beneficial engineering
structure and process for PTC system developments

« Safety-critical, vital design at system and subsystem level

» Coordination of railroad Dispatch and vital PTC Office Server enables
greater network-wide safety, visibility and control benefits

* Precise locomotive position determination independent of existing track
infrastructure

» Designed to provide railroad benefits without having to equip entire
locomotive fleet (Incremental Deployment)
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