From: Garcia, David <David.Garcia@parsons.com>

Sent: Friday, October 12, 2018 12:55 PM

To: Patel, Himanshu

Cc: Sara Woitel; Rick Carlson; Rick Carlson Jr.
Subject: NextGen - UWB Presentation Final Draft
Attachments: NextGen UWB Presentation_181018.pptx
Himanshu,

Attached is our final draft.

David Garcia
David.Garcia@Parsons.com - M: +1 312.402.8102
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'NOTICE: This email message and all attachments transmitted with it may contain privileged and confidential information, and
information that is protected by, and proprietary to, Parsons Corporation, and is intended solely for the use of the addressee for
the specific purpose set forth in this communication. If the reader of this message is not the intended recipient, you are hereby
notified that any reading, dissemination, distribution, copying, or other use of this message or its attachments is strictly
prohibited, and you should delete this message and all copies and backups thereof. The recipient may not further distribute or
use any of the information contained herein without the express written authorization of the sender. If you have received this
message in error, or if you have any questions regarding the use of the proprietary information contained therein, please contact
the sender of this message immediately, and the sender will provide you with further instructions.'

METROM Exhibit 2032
Page 1 of 12
IPR2023-00468



HE AURA SYSTEM:

Ultra-Wideband Train Control
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W h < t | S U It ra- Wl d e b an d P,  Transmitted Signal and Rescived Signal

e Ranging between radios w/ 2 cm accuracy

e Multipath resilient

* Developed for secure military
communications and radar

* Nearly 10x faster than 802.11b T "

* The UWB technology used by Metrom Rail
prioritizes range accuracy and distance gain ‘

* Coherent signal processing

e

=

Transmitted and 256 Integrated Received Signals
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\Why UWB Technology?

* Train-Centric approach allows for a simplified architecture
* Proven technology with over 4000 collision avoidance units in service
e Simplified architecture equals less overall costs

 Modular system
* Allows for installation and
maintenance with minimal
service disruption Moving Block System
* Expandable platform — Train-Centric  Yes
options include Precision
Berthing, Roadway Worker

AURA CBTC

Headway Improvements

Real Time Train Positioning Yes No

o . | d Worker P i
Protection, MoW Vehicles, ntegrated Worker Protection
PIatform |ntrUSi0n in one Platform Intrusion Detection Yes No
Integrated SO|Ut|0n Interoperable w/Non-Revenue Vehicles Yes
Static Location Determination Yes No
IMETROM,,, mpm
LT R R AT S

METROM Exhibit 2032
Page 4 of 12
IPR2023-00468



The AURA System

Functions: LimIT S

* Signal Compliance 0. ooz

* Speed Limit Compliance

* Collision Avoidance — passenger, work, e T
and MOW trains

* Precision Berthing

* Train Propulsion & Braking Interface

* Worker Protection

CFG  Ref RBR Com Stop X Sys TPS
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Proving UWB Works

AURA System: Generation 1 — Safety Overlay System
AURA System: Location Accuracy in a Tunnel

AURA System: Next Generation Train Control System
CBTC/AURA: CBTC Integration with UWB for Localization

UWB Antenna - Foh
Anchor NS A

Remote Reflective tape
Ranging to supplement
Module Lidar functionailit

Radio Communication

Metrom Rail between Train and Anchor(s)

Equipment Rack
Existing
CBTC Equipment
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Safety Overlay System: October, 2017

AURA System — Generation 1:

Provides Signal Enforcement, Speed Limit, and Collision Avoidance for existing
control systems

» Successfully demonstrated 29 test cases over 4 weeks

» Tested Separation Enforcement, Signal Compliance, Roadway Worker
Protection, and Overspeed Protection

* Integrated into legacy carborne and signal infrastructure

» Train-centric approach — Onboard subsystem determines when to
enforce stops

IMETROM_, mm
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UWB Accuracy in a Tunnel: December 2017

Location & Ranging Accuracy:

Metrom Rail demonstrated:

* Location accuracy of 1-2 inches when
the train is stationary

* Location accuracy of 6 inches when
the train is in motion

e UWB Network latency at about 33 ms

e Zero packet drop rate

ID—M‘ETRO MRAIL --S.M

‘uq 0

675+06

102 00:44:13.052

103 00:44:13.270 0.00 10657175
106 00:44:13.489 00 0.00 10657390
107 00:44:13.708 505 51.72 10657615
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Next Generation Train Control: sept, 2018

AURA System — Next Generation:

IMETROM,, HgE

Provides Separation Enforcement, Signal Compliance,
and Overspeed Protection

Additional functionality includes Moving Block, Precision
Berthing, and Remote Health Status Monitoring of AURA
system components

Successful communication with Solid State Interlocking —
including enforcement of track rules dictated by interlocking
system

Enforcement of Virtual Signals and dynamic Temporary Speed
Restrictions

UWB Wayside Anchor Network provides redundant UWB
coverage throughout guideway
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AURA & CBTC Integration: December 2018

CBTC Integrated with AURA for UWB Localization:
Integrating UWB into an existing CBTC System

* Allows AURA-derived train position, speed, consist
length, and direction to be utilized by a CBTC System

e Lower cost and more accurate than traditional
location methods

 Ability to eliminate transponders and tags on the
guideway

IMETROM,, HIE
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Safety Certification Approach

Metrom Rail has been working with an ISA to ensure:

e Compliance as “vital” under AREMA Part
17 % - EATCS
e Employing safety assurance concepts as \m - /'/'

Dlagnosucs Range + Data

prescribed by IEEE 1483
e Using conditions for safety acceptance

Confgu ration,
Diagnostics
1

from and general equivalency for SIL4 SN T S &
with EN50129 o
e Software developed against a process came s QO e
compliance with EN50128 for SIL4
software
IMETROM,, HOE
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