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Harsh Field Conditions

Looking Down at the Tep ofia 334
Cabinet on SR 89 at Snowman Summit
January 2008
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Size, Scope and Operations

. The Rural TI\/TC‘gath'e 'S ‘oad Cﬁnditio‘ﬂ

|L Systems
- ~..Maintenance Radio Dlspatch T
. California Highway Patrol
. National Weather Service
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-DZ'Rura\ TMC Technical Architecture_

leen the vaneus const‘rﬁi‘nts of- operatmg

. Fié“l"qv\ﬁdeowﬂFmoﬁred exclﬁa@yﬁm
I@E video wall

—~ 1 Workstations will be used exclusively te
control the field elements
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-DZ'Rura\ TG Technical Architecture_

. Workstatlonsﬁ_ﬂ be u‘SE‘d for all -

oom-and videowall controlwill be] =
Ifgcmtated with a multi-media conﬁ
system using a wireless touch panel as,
the instrument of control (Crestron)
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-DZ'Rura\ TMC Technical Architecture_

. AII fleld element Commﬂ‘hlcatlons W|II~be

Ib ased, structured cabllng approac

—~ 1« Al RTMC technical systems will be
iIndependent of district office power and
telecommunications
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To Encoder, RWIS, CMS etc.

10/100bT

10/100bT

RS232/422

~

—

)

10/100bT

NTSC

Field Element
Network Core

Multi-media
Players/Recorders

10/100/1000bT

Field ITS Node

To Caltrans Admin

Network
The ITS Node develops a

“Roadside LAN”. Individual
field elements are connected
to the node (and hence the

TMC) via each roadside LAN.

10/100/1000bT

TMC Local Area

10/100bT

‘D02 Office

Network

4

10/100bT 10/100bT

10/100bT

RTMC
Workstation

RTMC
Workstation

RGBHV

D2 RTMC Technical Architecture
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A quick review of the benefits of an
all [P Field Element Network

Layered approach to communications




A quick review of the benefits of an
all [P Field Element Network

Layered approach to communications

Cedar Pass
ITS Node
Public Switched
Telephone Network
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A quick review of the benefits of an
all [P Field Element Network

Layered approach to communications

Good interoperability between
communications equipment manufacturers

Very expandable and scalable - when
properly designed

Excellent troubleshooting and testing
diagnostics, features and utilities
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District 2 Field Element Network
Communications Subtypes

Dial-on Demand (DDR) POTS
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District 2 Field Element Network
Communications Subtypes

Dial-on Demand (DDR) POTS
Dial-on Demand (DDR) ISDN
Private Microwave Network
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District 2 Field Element Network
Subtypes

Dial-on Demand (DDR) POTS

Dial-on Demand (DDR) ISDN

Private Microwave Network

General Packet Radio Service (GPRS)
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District 2 Field Element Network
Subtypes

Dial-on Demand (DDR) POTS

Dial-on Demand (DDR) ISDN

Private Microwave Network

General Packet Radio Service (GPRS)

Fiber in the Redding Urban Area (In
construction)
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District 2 Field Element Network
Subtypes

Dial-on Demand (DDR) POTS

Dial-on Demand (DDR) ISDN

Private Microwave Network

General Packet Radio Service (GPRS)

Fiber in the Redding Urban Area (In
construction)

Digital Subscriber Line (DSL — in design)
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Why use a one-to-many
DDR Network Core approach?

Field ITS
Node

Field ITS
Node

Public Switched
Telephone Network

Node

Field ITS
Node

Field ITS
Node
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Why use a one-to-many
DDR Network Core approach?

It Is a “connectivity of last resort”, but in many
areas It Is the only option
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Why use a one-to-many
DDR Network Core approach?

It Is a “connectivity of last resort”, but in many
areas It Is the only option

t still allows the benefits of IP. In areas that
nave Nno other communications services

t IS very scalable with proper system design,
OuUt care must be taken to carefully control
pandwidth usage
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Why use a one-to-many
DDR Network Core approach?

Caltrans as an organization can “easily” deal
with installing a new telephone service (POTS
or ISDN) as part of the construction contract

SLIDE 69



Why use a one-to-many
DDR Network Core approach?

Caltrans as an organization can “easily” deal
with installing a new telephone service (POTS
or ISDN) as part of the construction contract

This allows the site to be turned-up and
operational within a couple of weeks from the
end of construction

SLIDE 70




Why use a one-to-many
DDR Network Core approach?

Caltrans as an organization can “easily” deal
with installing a new telephone service (POTS
or ISDN) as part of the construction contract

This allows the site to be turned-up and
operational within a couple of weeks from the
end of construction

The site Is then migrated to ISM band
microwave (unlicensed) as that system; s built
putiherareaN(Cotlcien/EarsHatery;
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Why use a one-to-many
DDR Network Core approach?

Over time, the microwave system Is upgraded
to a licensed band for freqguency protection
and higher bandwidth
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DDR Network Core approach?

Over time, the microwave system Is upgraded
to a licensed band for freqguency protection
and higher bandwidth

Then the ISM band eguipment IS moved out
to the edge to expand the system
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Why use a one-to-many
DDR Network Core approach?

Over time, the microwave system Is upgraded
to a licensed band for freqguency protection
and higher bandwidth

Then the ISM band eguipment IS moved out
to the edge to expand the system

This process repeats and eventually the
system arrives at a complete build out
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Why use a one-to-many
DDR Network Core approach?

Strategy Summary:
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Why use a one-to-many
DDR Network Core approach?

Strategy Summary:
First — DDR
Second — ISM Band Microwave
Third — Licensed Microwave

Fourth — Move ISM Band equipment out
to the edge and expand the network
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Why use a one-to-many
DDR Network Core approach?

Same strategy Is applied to other
communications subtypes that are not easily
iInstalled during construction
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Why use a one-to-many
DDR Network Core approach?

Same strategy Is applied to other
communications subtypes that are not easily
iInstalled during construction

Some field sites will remain DDR for their
entire life If no other communications
subtypes are available or practical
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One-to-Many DDR architecture scales well
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w In rural areas, ITS field elements tend to
cluster:

ITS Node
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ITS Node Concept

The ITS Node develops a Field Element
Network presence along the roadside




ITS Node Concept

The ITS Node develops a Field Element
Network presence along the roadside

This provides a communications gateway
back to the TMC
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ITS Node Concept

The ITS Node develops a Field Element
Network presence along the roadside

This provides a communications gateway
back to the TMC

A Roadside LAN is created at the ITS Node
and allows the easy interconnection of
individual IP enabled field elements (CCTV,
RWIS, CMS, etc.) to the Field Element
Network
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ITS Node Concept

The Roadside LAN is usually 10/100bT
Ethernet (on underground rated Cat5 cable)
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ITS Node Concept

The Roadside LAN is usually 10/100bT
Ethernet (on underground rated Cat5 cable)

But can also utilize other typical LAN
technologies depending on distance to the
element (L00ObFX Ethernet, P-to-P Ethernet
Radios, Secured WiFI, LRE/XDSL, etc.)
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ITS Node Concept

The Roadside LAN is usually 10/100bT
Ethernet (on underground rated Cat5 cable)

But can also utilize other typical LAN
technologies depending on distance to the
element (L00ObFX Ethernet, P-to-P Ethernet
Radios, Secured WiFI, LRE/XDSL, etc.)

A typical ITS Node in District 2 consists of a
CCTV and RWIS connected via Ethernet
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ITS Node Concept

Stable power Is critical in order to keep field
element reliable
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element reliable

Rural utility power is usually very unreliable
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Stable power Is critical in order to keep field
element reliable

Rural utility power is usually very unreliable

To remedy this, each ITS Node has a robust
Battery Back-up System (BBS) as part of the
Sstandard configuration
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ITS Node Concept

Stable power Is critical in order to keep field
element reliable

Rural utility power is usually very unreliable

To remedy this, each ITS Node has a robust
Battery Back-up System (BBS) as part of the
Sstandard configuration

The BBS also powers the field elements that
are on the roadside LAN (except CMS)
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) RS232/EIA530/V.35 Field Element
Network
CONSOLE RS232
) A
A
A 4
10/100bT To RWIS, CMS etc. e Fealic

Y

CSU/DSU, etc.

Alpha BBS
RS232 CONSOLE Unit
10/100bT RS232/422
CONSOLE
\ 4 \ 4
RS422 RS422 PTZ
NTSC NTSC

D2 Field ITS Node Technical Architecture
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Part Two of this presentation 3
will detail the design and o
configuration of the

D2 Field Element Network
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