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Urbansville Thruville Mountainville

Phase II Source Parameters 5 yr 10 yr 20 yr 5 yr 10 yr 20 yr 5 yr 10 yr 20 yr

Vehicles

COM_Vehicles_All (Commercial Vehicles) 86,951 95,962 117,027 31,732 33,319 36,810 540 554 582

Household Vehicles 1,688,970 1,842,105 2,273,176 851,272 893,836 987,476 6,735 6,904 7,260

Transit_Vehicles_All 1,661 1,833 2,235 593 623 688 0 11 11

Emergency_Vehicles 4,444 4,850 5,981 2,128 2,319 2,562 7 7 8

Total Vehicles 1,777,582 1,939,000 2,392,439 883,597 927,778 1.024,973 7,275 7,468 7,853

Users

Population 2,814,950 3,106,674 3,788,627 1,005,185 1,055,445 1,166,015 17,480 17,920 18,845

Transit Customers 42,980 47,440 57,850 15,350 16,120 17,810 270 270 290

Centers

Traffic_Management_Centers 2 3 5 1 1 2 0 0 0

Emergency_Management_Centers 4 4 4 2 2 2 1 1 1

Transit Center 3 3 3 3 3 3 0 1 1

Roadway Characteristics

Miles of Freeway 225 225 225 275 275 275 0 0 0

Miles of arterial surface streets 1,701 1,701 1,701 700 700 700 200 200 200

Ramp meters 59 59 59 0 70 70 0 0 0

Detection Sensors (Loops) 350 1,350 3,910 0 1,650 2,690 0 0 0

CCTV Basic Surveillance Cameras 150 425 850 0 410 570 0 0 0

Changeable Message Signs 59 59 59 30 60 60 0 2 2

Roadway Probe Beacons 45 75 225 0 55 92 0 25 50

In–Vehicle Signing Beacons 0 25 50 0 30 60 0 20 40

Emissions sensors 10 25 50 0 10 20 0 0 0
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Urbansville Phase II Penetrations Evaluatory Design Quantities Summary

Sub-
system

EP ID Equipment Package Name Phase II Source Pa -
rameters (Ba -

sis of Estimate)

5–yr 
Low

5–yr 
High

10–
yr L
ow

10–
yr H
igh

20–yr
 Low

20–
yr H
igh

5–yr 
Low

5–yr 
High

10–yr 
Low

10–yr 
High

20–yr 
Low

20–yr 
High

VS VS1 Basic Vehicle Reception Total_Vehicles 1% 3% 5% 10% 25% 50% 17,776 53,327 96,995 193,990 598,110 1,196,219

VS VS2 Driver Safety Monitor-
ing System

Total_Vehicles 0% 0% 1% 5% 10% 25% 0 0 19,399 96,995 239,244 598,110

VS VS3 Driver Visibility Improve-
ment System

Total_Vehicles 0% 0% 0% 0% 1% 5% 0 0 0 0 23,924 119,622

VS VS4 In–Vehicle Signing System Total_Vehicles 0% 0.5% 1% 5% 10% 20% 0 8,888 19,399 96,995 239,244 478,488

VS VS5 Interactive Vehicle Recep-
tion

Total_Vehicles 0.3% 1% 3% 10% 7% 20% 5,333 17,776 58,197 193,990 167,471 478,488

VS VS6 Probe Vehicle Software Total_Vehicles 0.1% 0.4% 1% 2% 2% 5% 1,778 7,110 19,399 38,798 47,849 119,622

VS VS7 Smart Probe Total_Vehicles 0% 0% 0% 0% 0% 0% 0 0 0 0 0 0

VS VS8 Vehicle Intersection Colli-
sion Warning

Total_Vehicles 0% 0% 0% 0.1
%

0.5% 2% 0 0 0 1,940 11,962 47,849

VS VS9 Vehicle Intersection Control Total_Vehicles 0% 0% 0% 0% 1% 2% 0 0 0 0 23,924 47,849

VS VS10 Vehicle Lateral Control Total_Vehicles 0% 0% 0% 0% 1% 5% 0 0 0 0 23,924 119,622

VS VS11 Vehicle Lateral Warning Sys-
tem

Total_Vehicles 0% 0% 0% 2% 5% 15% 0 0 0 38,798 119,622 358,866

VS VS12 Vehicle Longitudinal Control Total_Vehicles 0% 0% 0% 2% 5% 15% 0 0 0 38,798 119,622 358,866

VS VS13 Vehicle Longitudinal Warn-
ing System

Total_Vehicles 0% 0.1% 5% 20% 25% 50% 0 1,778 96,995 387,980 598,110 1,196,219

VS VS14 Vehicle Mayday I/F Total_Vehicles 3% 5% 8% 15% 15% 30% 53,327 88,879 155,192 290,985 358,866 717,732

VS VS15 Vehicle Pre–Crash Safe-
ty Systems

Total_Vehicles 0% 0% 0% 0% 1% 5% 0 0 0 0 23,924 119,622

VS VS16 Vehicle Route Guidance Total_Vehicles 0.3% 1% 2% 7% 5% 30% 5,333 17,776 38,798 135,793 119,622 717,732

VS VS17 Vehicle Safety Monitor-
ing System

Total_Vehicles 1% 2% 5% 20% 25% 50% 17,776 35,552 96,995 387,980 598,110 1,196,219

VS VS18 Vehicle Systems for AHS Total_Vehicles 0% 0% 0% 0% 0.1% 1% 0 0 0 0 2,392 23,924

VS VS19 Vehicle Toll/Parking I/F Total_Vehicles 1% 3% 2% 10% 10% 50% 17,776 53,327 38,798 193,990 239,244 1,196,219



�/( �	���� �

�����������	������ �������

�# � �)''/($��.$)(� �(�&3-$-�)�/' (.� �)(.�$(-�� /(� ,� .# � -�' � �)0 ,�� .# � $(!),'�.$)(
( � --�,3� .)� � -�,$� � �(�� �#�,��. ,$4 � �&&� �-* �.-� )!� �)''/($��.$)(-� 1$.#$(� .# � ��.$)(�&
���� �,�#$. �./, �� �.� *, - (.-� �� .#),)/"#�� �)# , (.� � !$($.$)(� )!� .# � ��)''/($��.$)(� &�35
 ,�� )!� .# � �,�#$. �./, �� �,)'� �� ��.$)(�&� ���� �,)",�'� * ,-* �.$0 �� .#$-�  (�)'*�-- -� .1)
�,)��� .#,/-.-� � 	�� �)''/($��.$)(� �,�#$. �./, � � !$($.$)(� �$� ��� - & �.$)(� )!� �)''/($��5
.$)(� - ,0$� � �(�� ' �$�� .3* -� .)� $(. ,�)(( �.� .# � �**,)*,$�. � .,�(-*),.�.$)(� -3-. '-��
�(�� 
�� - 0 ,�&� .3* -� )!� $(. ,�, &�. �� �)''/($��.$)(� �(�&3- -� .)�  (-/, � .# � ! �-$�$&$.3
�(�� -)/(�( --� )!� .# � �,�#$. �./,�&� �#)$� -� '�� � $(� .# � � !$($.$)(�� �# � �(�&3- -� * ,5
!),' �� �)'*,$- 

� An analysis of the data loading requirements derived from the ITS service requirements, the
Logical and Physical Architectures and their data flows, the ITS service deployment timeline,
and the attributes of the candidate scenarios in the Evaluatory Design.

� A wide–ranging, balanced assessment of a broad spectrum of communication technologies that
are applicable to the interconnections defined in the communication layer of the Physical Ar-
chitecture. The evaluation is performed from a National ITS Architecture standpoint.

� An in–depth, quantitative analysis of the real–world performance of selected technologies that
are good candidates for adoption as ITS service delivery media, and for which reliable, state–
of–the–art simulation tools are available. The performance is determined under the demands
of the ITS and other projected applications of the media.

� A number of supporting technical and economic telecommunication analyses that address
some important architecture–related issues, such as the appropriate use of dedicated short range
communication (DSRC) systems, and the radio spectrum such systems would require.
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� Wide–area wireless infrastructure, supporting wide–area information transfer (many data
flows). For example, the direct use of existing and emerging mobile wireless systems. The
wireless interface to this infrastructure is referred to as u1. It denotes a wide area wireless air-
link, with one of a set of base stations providing connections to mobile or untethered users. It
is typified by the current cellular telephone and data networks or the larger cells of Specialized
Mobile Radio for two way communication, as well as paging and broadcast systems. A further
subdivision of this interface is possible and is used here in the document: u1t denotes two–way
interconnectivity; and u1b denotes one–way, broadcast–type connectivity.

� Short range wireless infrastructure for short–range information transfer (also many data flows,
but limited to specific applications). This infrastructure would typically be dedicated to ITS
uses. The wireless interface to this infrastructure is referred to as u2, denoting a short–range
airlink used for close–proximity (less than 50–100 feet) transmissions between a mobile user
and a base station, typified by transfers of vehicle identification numbers at toll booths.

� Dedicated wireless system handling high data rate, low probability of error, fairly short range,
Advanced Highway Systems related (AHS–related) data flows, such as vehicle to vehicle
transceiver radio systems. This wireless interface is denoted by u3. Systems in this area are still
in the early research phase.
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Non–Recurring Expenditures
Yrs Yrs Yrs

Subsystem Subsystem Name 1–5 6–10 11–20
CVAS Commercial Vehicle Administration Sub-

system
$379 $1 $16

CVCS Commercial Vehicle Check Subsystem $326 $0 $80
EMS Emergency Management Subsystem $406 $309 $792
EMMS Environmental And Emissions Manage-

ment Subsystem
$1 $0 $0

EVS Emergency Vehicle Subsystem $1,867 $4,855 $12,560
PMS Parking Management Subsystem $645 $920 $3,625
PS Planning Subsystem $0 $35 $35
RS Roadside Subsystem $66,969 $95,737 $224,677
RTS Remote Traveler Subsystem $1,600 $3,125 $12,100
TAS Toll Administration Subsystem $56 $10 $60
TCS Toll Collection Subsystem $315 $0 $168
TMS Traffic Management Subsystem $4,738 $5,662 $15,721
TRMS Transit Management Subsystem $3,089 $3,168 $270
TRVS Transit Vehicle Subsystem $10,220 $13,236 $29,788
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Non–Recurring Expenditures
Yrs Yrs Yrs

Subsystem Subsystem Name 1–5 6–10 11–20
CVAS Commercial Vehicle Administration Sub-

system
$676 $1 $32

CVCS Commercial Vehicle Check Subsystem $809 $6 $202
EMS Emergency Management Subsystem $203 $203 $393
EMMS Environmental And Emissions Manage-

ment Subsystem
$0 $1 $0

EVS Emergency Vehicle Subsystem $895 $2,321 $5,380
PMS Parking Management Subsystem $172 $231 $905
PS Planning Subsystem $0 $35 $35
RS Roadside Subsystem $6,648 $92,638 $89,690
RTS Remote Traveler Subsystem $520 $1,261 $5,750
TAS Toll Administration Subsystem $56 $10 $60
TCS Toll Collection Subsystem $450 $0 $240
TMS Traffic Management Subsystem $2,273 $1,313 $6,110
TRMS Transit Management Subsystem $1,624 $3,548 $918
TRVS Transit Vehicle Subsystem $3,649 $4,327 $9,193
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Non–Recurring Expenditures
Yrs Yrs Yrs

Subsystem Subsystem Name 1–5 6–10 11–20
CVAS Commercial Vehicle Administration Sub-

system
$338 $1 $16

CVCS Commercial Vehicle Check Subsystem $405 $3 $101
EMS Emergency Management Subsystem $203 $0 $196
EMMS Environmental And Emissions Manage-

ment Subsystem
$0 $1 $0

EVS Emergency Vehicle Subsystem $2 $8 $17
PMS Parking Management Subsystem $0 $0 $0
PS Planning Subsystem $0 $0 $0
RS Roadside Subsystem $0 $1,094 $1,572
RTS Remote Traveler Subsystem $0 $0 $30
TAS Toll Administration Subsystem $0 $0 $0
TCS Toll Collection Subsystem $0 $0 $0
TMS Traffic Management Subsystem $0 $679 $911
TRMS Transit Management Subsystem $0 $1,968 $85
TRVS Transit Vehicle Subsystem $0 $133 $137
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Support for ITS User Services . Physical architecture and market packages provide traceabil-

ity to the process specifications in the User Service descrip-
tions

. Medium to high level of deployment anticipated for non–
AVSS user services in 20–year horizon

Flexibility and Expandability . Open architecture (No proprietary systems)

. Market packages are designed in a modular way, allowing in-
cremental growth in levels of function and technical sophis-
tication

Performance of Variously Equipped Ve-
hicles

. Architecture assigns high degree of autonomy and function-
ality to the private vehicle for ATIS and AVSS market pack-
ages

. Support for range of products and services at different levels
of technical sophistication, and resulting level of travel time
and safety benefits

Multiple Levels of System Functional-
ity

. Several market packages with a common purpose but differ-
ing levels of function and technical capabilities; e.g. in ATIS
and ATMS

. Support for range of products and services at different levels
of technical sophistication

Incremental Installation:
Evolutionary Implementation

. Use of existing wide–area and dedicated short–range com-
munications technologies suggests early implementation of
many market packages

. Implementation strategy considers technical dependencies
and likely time frame for evolution and maturity of emerging
(but necessary) technologies

Incremental Installation:
Existing Infrastructure

. Maximal use of existing, mature technologies, especially
through use of cell–based communications for wide–area
mobile communications and emerging standards for short–
range mobile communications

. Emphasis on cooperative information sharing and joint infor-
mation management between institutions

. Support of standards to achieve interoperability where neces-
sary (e.g., dedicated short range communications) and in sup-
port of jurisdictional/institutional cooperation

. Avoid specification of standards for internal functions and
processes
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Accuracy of traffic prediction models . Market packages support a variety of data collection meth-

ods, including cooperative probe vehicles and video (CCTV)
imaging

. Flexibility in design of software for traffic monitoring and
prediction

Efficiency of traffic monitoring and
control

Efficiency of TMC

. Sufficient wireline capacity to support data collection and ag-
gregation with minimal delay

. Sufficient wireline capacity to support inter–jurisdictional
and inter–agency information sharing

. Sufficient in–house processing power to support real–time
information processing (30 to 60 second update cycle)

Accuracy of position location . Support for broad range of existing positioning technologies
(satellite– and terrestrial–based trilateration, fixed point ref-
erencing, etc.)

. Support for emerging but immature high–accuracy technolo-
gies for AVSS applications

Effectiveness of information delivery
methods

. Mobile communications delays of under 0.5 s for one–way
transmission using cell–based technologies

. Sufficient information retrieval and database management
capability to support data queries in real time (1–2 seconds)

. Total information retrieval time of 3 seconds for mobile quer-
ies

Adequacy of communications system
capacity vis–a–vis expected demand

. Efficient use of available cell–based communications system
capacity

.   Non–dedicated communications channel allows more effi-
cient use of spectrum

Security safeguards .   Support for encryption techniques for communications

.   Support for user authentication and non–repudiation com-
munications overhead where anonymity is not practical

. Support for technologies and messages that preserve user pri-
vacy and anonymity

.    Support use of TCSEC criteria for rating and securing ITS da-
tabases

Map update . Support for map update in off–peak periods using both wire-
less and wireline technologies; primarily for exception up-
dates

. Data loads and cost for wireline and wireless updates are sig-
nificant
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System reliability and maintainability • Largely a function of system design and deployment condi-

tions (i.e., architecture–independent)
System safety and availability in de-
graded modes

• Incorporation of systems ensuring data integrity and security

• Support for design guidelines for improving safety in de-
graded mode operation

• Minimal specification of architecture for high safety–critical
systems that are still being defined (AVSS market packages)
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Table 8.  Benefits of market Packages for Achieving ITS System Goals
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Transit Vehicle Tracking **
Fixed-Route Operations **
Demand-Responsive
Operations
Passenger and fare
Management
Transit Security **
Transit Maintenance
Multi-modal Coordination *
Broadcast Traveler Info **
Interactive Traveler Info ***
Autonomous Route
Guidance ***
Dynamic Route Guidance *** *
ISP-Based Route Guidance *** *

Integrated Transportation

Mgmt / Route Guidance

Yellow Pages and Reservation *
Dynamic Ridesharing *
In Vehicle Signing * *

Network Surveillance *
Probe Surveillance *
Surface Street Control *** **
Freeway Control *** *
Regional Traffic Control *** **
HOV and Reversible Lane
Management **
Incident Management
System ** **
Traffic Information
Dissemination *
Traffic Network
Performance Evaluation **
Dynamic Toll / Parking Fee
Management
Emissions and Environ.
Hazards Sensing
Virtual TMC and Smart
Probe Data * ****

Key:  * = low benefit, ** = moderate benefit, *** = high benefit
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Fleet Administration ***
Freight Administration ***
Electronic Clearance ***
Electronic Clearance
Enrollment
International Border
Electronic Clearance ***
Weigh-In-Motion ***
CVO Fleet Maintenance  **
HAZMAT Management **
Roadside CVO Safety ** **
On-board CVO Safety ***
Vehicle Safety Monitoring ***
Driver Safety Monitoring ***
Longitudinal Safety Warning ***

Lateral Safety Warning ***

Intersection Safety

Warning ***
Pre-Cash Restraint Deployment ***

Driver Visibility Improvement ***
Advanced Vehicle 
Longitudinal Control * ***
Advanced Vehicle Lateral
Control * ***
Intersection Collision
Avoidance ***
Automated Highway
System *** ***

Emergency Response ***
Emergency Routing ***
Mayday Support ***

IT
S

ITS Planning ** **

A
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S
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M
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* * ** *

Key:  * = low benefit, ** = moderate benefit, *** = high benefit
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