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Tolling solutions that enable interoperable and scalable mobility and
safety solutions

DSRC Systems Cellular GPS
Multi .
Platform Tolling
Support
Road Operations Enforcement System - -
Operations

Components
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The 5.9 GHz DSRC Solution

Road Use Pricing is the business model for DSRC based VIl deployments

5.9 GHz DSRC is the best solution for customer discriminated pricing
Open, Secure and Interoperable
Enforceable
Works for HOT lanes as well as zone, free-flow approaches and intermodal exchanges
May be combined with GPS based approaches to avoid airtime charges and logistics challenges of
cellular and reduce infrastructure density where possible

It also meets the requirements for active vehicle safety appllcatlons
Fast initialization and low transaction latency - -
High reliability - il
Priority mechanisms for safety applications e
Interoperability
Security

A 5.9 GHz DSRC strategy sells itself

Consistent with existing toll road architectures but with the promise of
interoperability and standardized financial processing

Readily supports the aftermarket

Will win DOT and auto OEM support because of safety

Long term auto OEM penetration makes it a clear choice (it will be on every car...)
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Application

« DSRC platforms, including the
Multiband Configurable Networking
Unit (MCNU) are used to build
IEEE 802.11 standards-compliant
WiFi networks and 1609 compliant
DSRC systems

» The platforms are designed to
support mobility management,
safety and security applications
including VII; with Kapsch's
platforms customers can rapidly
deploy VII safety, mobility and e-
commerce applications
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HOT Lanes Solution

Kapsch HOT solution is enabled by a self-declaring tag and cover
collection, processing and enforcement

Self-declaring Tag allows Drivers
to Declare Vehicle Passenger Load
to HOT System with Button Press

Vehicle
Load

Vehicle load read by ioi Transceiver

transceiver and toll
deducted based on \
time of day and
number of passengers

Vehicle load
declared by
tag

HOT Lane

o Vehicle occupancy self-
declared on entry

Occupancy read and
appropriate fee charged

Alternate gantries write
location data to tag validating
passage

9 Following gantries read

occupancy data as well as
prior location data to process
toll for both gantries

9 Mobile enforcement vehicles
validate self-declared
occupancy against
observable occupancy while
driving or stationery

Kapsch HOT Lane solutions enable operators to implement
variable-pricing mechanisms and congestion management
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5.9 GHz Open Road Tolling on Colorado’s E-470

/

Boluser k( 2 \_160t Aee —K.’,‘L—‘/
PRI E-470 is a limited-access toll way traversing the eastern portion of the oy TS g Yighton _/
bl Denver - Aurora Metropolitan Area in CO 2 g/l 2|y B ¢ A
‘\?/ s , | ‘ 2 f: 3 \I: F-d / 136 /,.9/ "Barr y
IS ENTEN 46 miles N BI'(');OHHICI(R iF it [
N | 3 i L )
a o . . . . - SR | 1200 AW e 3 { 200 A ved 5
LGN Phase 1 rollout in 2010, a year earlier than VII projections y5 NN f “A‘( Ih()m[mf(n,r e /;’&: _ j,_"
Coy A X — ) {5/ =75 ¢ i 3
VISV E-470 Public Highway Authorit L . ~ 3 J d L lrf g § 1A F %
geney ey Y P\ CommerCes 2 G |
".\ \I'.l /‘/ e / : .t.l‘lﬂ«n
,,)J ,,-"' ( }t’_\ 80 Ave

Pilot Outcomes

e
=
.

US Regulatory Standards Technology effectiveness on US I TR \ :/f}'/:," ///
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Enforcement Rates

5.9GHz Compliant System Interoperability Standards

Project Description
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Entails development and deployment of roadside equipment (service delivery

nodes) ) " ,
\
Par_tner with auto companies to install OBUs in new autos sold in the Denver Legend
region
o EAT0

o NW Parkway

Toll Interchange
Background @ 15 1ot iercrame
@ Mains Line Toll Plaza

K OipressToll Service Center

E-470 is recognized as an innovator among toll roads. Authorities are reputed for
being early adopters of technology (e.g. IDRIS loops)

Toll way was among the first in the nation to offer non-stop, open-road toll

payment via Electronic Toll Collection (ETC) transponders EXpressTol

Open platform (Title 21) allows interoperability with other systems 303-537-3470, Option 1
Proposed phased approach to VIl implementation starting in 2010 www.expresstoll.com |

Owlnicy
Reservotr*™

Source: Booz Allen Analysis, “Vehicle-Infrastructure Integration (VII) Initiative - Benefit-Cost Analysis: Pre-Testing Estimates” by USDOT
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Rear-Cameras Front-Cameras
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Installation at E-470




Target Performance Specifications and
Test Execution

Test results and live demonstration at D - ITS

ITS World Congress 2008 in November ‘ @:“n

2008

© Intelligent Transportation Society of America
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Active Traffic Management Systems using 5.9 GHz DSRC and VI

Traffic Monitoring Traffic Signal Control

Traffic Weather Information
Systems
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Concept

Utilizing electronic toll systems
as the “backbone” for
secondary traffic & telematics
solutions

dratficintormation;
Management&lanmng

Benefits

Cost reduction and better data :
for traffic management, Electronic

information and planning Toll System
Improved safety and security Sarety

through better traffic Py
enforcement and observation .
Secunty

Better service for the driver Services &
through end-user services (> indastry
increasing acceptance for toll) Solations

Additional revenues through
utilizing the ETC infrastructure
for various industry solutions
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Traffic Management and Solutions
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Data Sources in ETC Environments

Sensors
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Datei Bearbeiten Ansicht Chronik Lesezeichen Extras  Hilfe

¢ v _/ 2 @ &y @ ID https:{f91.113,165.101/TrafficMonitor

S[[ P) [Cl:]soco- <]

Description

No data available

Free flow

Heavy traffic

Congestion

Length
[m]
4,114.90

Traffic

& Heavy traffic

4,108.20

W/ Free flow

4.921.10

W/ Free flow

4.918.30

& Free flow

28111/2007 1414

70 35 o 70 Kilometers
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Mobile Solutions

Logged in as Usemame

| 91.113.165.101 &
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Always One Step Ahead

Justin McNew

Chief Technology Officer

Kapsch TrafficCom Inc.
TechnoCom Mobility Solutions
2035 Corte del Nogal, Suite 105
Carlsbad, CA 92011

Phone +1-760-438-5115 ext 175
justin.mcnew@kapsch.net
www.kapsch.net



