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District 2 is comprised of seven counties 

in Northeastern California 
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District 2 is comprised of seven counties 

in Northeastern California 

Heavy snowfall, winter temperatures of  

– 30 degrees F in some locations and 

summer temperatures of +118 degrees F 

in the Sacramento Valley 

The field conditions can be as 

challenging as anywhere in the West 
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Looking Down at the Top of a 334 

Cabinet on SR 89 at Snowman Summit 

January 2008 
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RWIS Site on SR 89 at Snowman Summit 

January 2008 
SLIDE 8 



SLIDE 9 



Telco services available in cities are 

often not available in rural areas 
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Telco services available in cities are 

often not available in rural areas 

District 2 is served by a total of eight 

different telcos of varying size and 

capability 

Many areas of the district have no 

designated telephone company 

 

 SLIDE 12 



AT&T 

CAL-ORE 

AT&T 

SISKYIOU 

TELEPHONE 

HAPPY VALLEY 

TELEPHONE 

VERIZON 

FRONTIER 

NEW PINE 

CREEK 
CAL-ORE 

AT&T 

DUCOR 

FRONTIER 

FRONTIER 

FRONTIER 

NO TELCO 

NO TELCO 

NO TELCO 

NO TELCO 

NO TELCO 

NO TELCO 
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District 2 is generally limited to: 

 

 

POTS 

ISDN (AT&T service area only) 

Private Microwave 

DSL (limited) 

GPRS (limited) 
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Rural TMCs often must focus on events 

that occur over large geographic areas 

with low population densities 
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with low population densities 
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Winter Operations 

Wildfires 

Floods 

 

 

 
SLIDE 19 



Rural TMCs often must focus on events 

that occur over large geographic areas 

with low population densities 

Winter Operations 

Wildfires 

Floods 

Major Freight Corridor Incidents 

 

 

 

SLIDE 20 



Rural TMCs are physically smaller than 

their urban cousin 
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Rural TMCs are physically smaller than 

their urban cousin 

They are generally not staffed 24/7 

unless there is an event or during winter 

operations 
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The Rural TMC gathers road condition 

information from various sources: 
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The Rural TMC gathers road condition 

information from various sources: 

 

 

 

Closed Circuit Television (RoadCams) 

Roadway Weather Information 

Systems 

Maintenance Radio Dispatch 

California Highway Patrol 

National Weather Service 
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The RTMC then controls and 

coordinates en-route Traveler 

Information through various ITS field 

elements on the field element network: 
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The RTMC then controls and 

coordinates en-route Traveler 

Information through various ITS field 

elements on the field element network: 

 

 

 

Changeable Message Signs 

Highway Advisory Radios 

World Wide Web 

Media Releases 
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All of this requires a robust technical 

architecture that will support reliable 

operation during the most severe 

conditions. 
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Given the various constraints of operating 

in a rural environment, the D2 RTMC was 

designed with the following tenets: 
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Field video will monitored exclusively on 

the video wall 
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Field video will monitored exclusively on 

the video wall 

Workstations will be used exclusively to 

control the field elements 

 

 

 

Given the various constraints of operating 

in a rural environment, the D2 RTMC was 

designed with the following tenets: 
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Workstations will be used for all 

administrative computing (web, email, 

etc.) 
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Workstations will be used for all 

administrative computing (web, email, 

etc.) 

Room and video wall control will be 

facilitated with a multi-media control 

system using a wireless touch panel as 

the instrument of control (Crestron) 
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All field element communications will be 

via an Internet Protocol (IP) based Wide 

Area Network 
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All field element communications will be 

via an Internet Protocol (IP) based Wide 

Area Network 

All RTMC cabling will use a standards 

based, structured cabling approach 
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All field element communications will be 

via an Internet Protocol (IP) based Wide 

Area Network 

All RTMC cabling will use a standards 

based, structured cabling approach 

All RTMC technical systems will be 

independent of district office power and 

telecommunications  

 

 

 

 

SLIDE 40 



The close proximity of the operators to 

the video wall facilitates their ability to 

effectively see and use the many 

monitors for road condition monitoring 

This approach reduces the clutter and 

congestion on the workstation desktop 

without compromising the ability to 

clearly see and utilize the video streams 
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D2 RTMC Technical Architecture 

Multi-monitor 

Video Wall 

Router 
Ethernet Switch 

Video 

Decoders 

D02 Office 

To Encoder, RWIS, CMS etc. 

10/100bT 

Multi-port RNI 

Field ITS Node 

NTSC Video Routing 

Switcher 

Field Element 

Network Core 

The ITS Node develops a 

“Roadside LAN”.  Individual 

field elements are connected 

to the node (and hence the 

TMC) via each roadside LAN. 

TMC Local Area 

Network 

10/100bT 

10/100bT 

RS232/422 

SOCCS 

Controllers 

Info Relays 

RGBHV Video Routing 

Switcher 

Multi-media 

Players/Recorders 

RTMC 

Workstation 

Crestron 

Room Control 

RTMC 

Workstation 

IRIS Server 

TMCal 

Server 

To Caltrans Admin 

Network 

10/100/1000bT 

10/100/1000bT 

10/100bT 

10/100bT 

10/100bT 
10/100bT 

10/100bT 
10/100bT 

NTSC 

NTSC 

NTSC 

RGBHV 

RGBHV 

RGBHV 
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• Layered approach to communications 
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• Layered approach to communications 

 

 

 Public Switched 

Telephone Network 

Field Element 

Network Core 

South Weed 

ITS Node 

Shingletown 

ITS Node 

Riverside 

ITS Node 

Cedar Pass 

ITS Node 

Abrams Lake 

ITS Node 
PineGrove 

ITS Node 

ISDN BRI 

ISDN BRI 

ISDN BRI 

ISDN BRI 

POTS 

POTS 
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• Layered approach to communications 

 

 

 Public Switched 

Telephone Network 

Field Element 

Network Core 

South Weed 

ITS Node 

Shingletown 

ITS Node 

Riverside 

ITS Node 

Cedar Pass 

ITS Node 

Abrams Lake 

ITS Node 
PineGrove 

ITS Node 

MICROWAVE 

LINK 

ISDN BRI 

ISDN BRI 

POTS 

POTS 

MICROWAVE 

LINK SLIDE 47 



• Layered approach to communications 

• Good interoperability between 

communications equipment manufacturers 
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• 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 

• Off-the-shelf equipment is “quickly” 

deployable 
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• Dial-on Demand (DDR) POTS 
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• Dial-on Demand (DDR) POTS 

• Dial-on Demand (DDR) ISDN 
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• Dial-on Demand (DDR) POTS 

• Dial-on Demand (DDR) ISDN 

• Private Microwave Network 
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District Office 
Hill 900 

Bass Mountain 

Sugarloaf 

Microwave 

Backbone 

8 x T1 

Microwave Backbone 

2 x T1 

Lake 

Eureka Way 

Riverside 

I5-SR44 

PineGrove 

Fawndale 

PitRiverBdg 

SacHill 

Lakehead 

LaMoine 

District 2 TMS Microwave System 

Microwave 

Backbone 

4 x T1 

ITS Node 

Links 

512 Kbps 

OBrien 

AntlersBdg 
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• Dial-on Demand (DDR) POTS 

• Dial-on Demand (DDR) ISDN 

• Private Microwave Network 

• General Packet Radio Service (GPRS) 
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• 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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• 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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Public Switched 

Telephone Network 

Field Element 

Network Core 

Field ITS 

Node 

Field ITS 

Node 

Field ITS 

Node 

Field ITS 

Node 

Field ITS 

Node 

Field ITS 

Node 
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• It is a “connectivity of last resort”, but in many 

areas it is the only option 
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areas it is the only option 

• It still allows the benefits of IP in areas that 

have no other communications services 
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• It is a “connectivity of last resort”, but in many 

areas it is the only option 

• It still allows the benefits of IP in areas that 

have no other communications services 

• It is very scalable with proper system design, 

but care must be taken to carefully control 

bandwidth usage 
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• It is a “connectivity of last resort”, but in many 

areas it is the only option 

• It still allows the benefits of IP in areas that 

have no other communications services 

• It is very scalable with proper system design, 

but care must be taken to carefully control 

bandwidth usage 

• Charges are only accrued when the site is 

connected 
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• Caltrans as an organization can “easily” deal 

with installing a new telephone service (POTS 

or ISDN) as part of the construction contract 
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• 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 
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• 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 is built 

out in the area (could be years later) 
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• Over time, the microwave system is upgraded 

to a licensed band for frequency protection 

and higher bandwidth 

 

SLIDE 72 



• Over time, the microwave system is upgraded 

to a licensed band for frequency protection 

and higher bandwidth 

• Then the ISM band equipment is moved out 

to the edge to expand the system 
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• Over time, the microwave system is upgraded 

to a licensed band for frequency protection 

and higher bandwidth 

• Then the ISM band equipment 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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• Strategy Summary: 
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• 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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• Same strategy is applied to other 

communications subtypes that are not easily 

installed during construction 
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• Same strategy is applied to other 

communications subtypes that are not easily 

installed 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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In rural areas, ITS field elements tend to 

cluster: 

ITS Node 

CCTV 

RWIS 
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ITS Node 

CCTV 

RWIS 

In rural areas, ITS field elements tend to 

cluster: 

Chain-On / Chain-Off Areas 

Mountain Passes 

Junctions 

Detour Points 

Only available power and 

communications in the area 
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• The ITS Node develops a Field Element 

Network presence along the roadside 
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• 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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• 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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• The Roadside LAN is usually 10/100bT 

Ethernet (on underground rated Cat5 cable) 
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• 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 (100bFX Ethernet, P-to-P Ethernet 

Radios, Secured WiFi, LRE/xDSL, etc.) 
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• 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 (100bFX 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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• 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 

standard configuration 
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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 

standard configuration 

• The BBS also powers the field elements that 

are on the roadside LAN (except CMS) 
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Typical ITS Node Site 

(Hatchet Mtn ITS Node) 

RWIS Utility Power 

Service 

CCTV Camera 

Telco Demarc 

BBS 

Cabinet 

ITS Node 

Equipment Cabinet 

All Elements 

Interconnected with 

an Ethernet 

Roadside LAN 
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Typical ITS Node 

Equipment Cabinet 

District 2 ITS Node 

PDA 

Axis 241S 

Video Encoder 

Cisco 2509-ET 

Router 

Omnitron iConverter 

Ethernet Switch 

MultiTech 

MT5634IND 

Modem 

Moxa Nport 

6650-8 RNI 
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Typical ITS Node 

BBS Cabinet 

District 2 ITS Node 

PDA 

Alpha NOVUS 

FXM BBS Unit 

C&D Technologies 

UPS 12-270FR, 

VR-AGM, 75 AH 

Batteries (for UPS 

service) 

District 2 Slide-

Out Battery Tray 
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D2 Field ITS Node Technical Architecture 

Field Element 

Network  Cisco 1760 

Field Router 

Omnitron iConverter Ethernet Switch 

Moxa 8-port RNI 

10/100bT 

10/100bT 

Axis 241S Video 

Encoder 

S

U

R

G

E 

Cohu 3965 

PTZ Camera NTSC NTSC 

RS422 RS422 

RS232/422 

10/100bT 

Alpha BBS 

Unit RS232 

CONSOLE 

CONSOLE 

CONSOLE 

CONSOLE 

RS232 

RS232 

To RWIS, CMS etc. 
Modem, Radio, 

CSU/DSU, etc. 

RS232/EIA530/V.35 

PTZ 



Part Two of this presentation 

will detail the design and 

configuration of the 

D2 Field Element Network 
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