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Presentation Notes
Hi, my name is Mike Miles.  I am the Deputy Director for the Maintenance and Operations Program within Caltrans.  I’m representing Randy Iwasaki, Chief Deputy Director of Caltrans.  I will present new uses for technology in transportation.



Why should we invest in technology?Why should we invest in technology?

To Improve:To Improve:
•• PerformancePerformance
•• CostCost--effectivenesseffectiveness
•• QualityQuality
•• SafetySafety
•• Environmental mitigationEnvironmental mitigation



SoSo……WhatWhat’’s the Problem?!s the Problem?!
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The Nation’s urban congestion problem resulted in 4.2 billion hours of travel delay, 2.9 billion gallons of wasted fuel, and a net urban congestion cost of nearly $80 billion, according to a 2007 Texas Transportation Institute report. Today, highway vehicle travel accounts for 81 percent of total U.S. transportation energy consumption.



California urban freeway recurrent congestion increased 6 percent from 2005 to 2006. In 2006, the estimated delay cost California drivers and passengers around nearly $21.6 million per day in lost time and excess fuel consumption.  This estimated delay added 560 tons of emissions to the air.



Clearly, congestion in major cities in California is getting worse. Not only worse, there are new factors to consider in congestion relief: Climate change…carbon footprints…greenhouse gases…smart growth, are relatively new terms that place more urgency on finding solutions to traffic congestion for a global benefit, not just our own.



MobilityMobility
Congestion Management Research for Improved Congestion Management Research for Improved 
MobilityMobility
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Research to relieve highway congestion is moving into new areas of innovation and deployment. The expansion of HOV lanes, advancements in traveler communications, the enhancement of corridor planning, and the use of new technologies are exciting trends that hold the promise to improve mobility, increase throughput, and provide multimodal options. 



Today I will share with you both on-going research as well as cutting-edge research that will help solve transportation challenges. But first, some perspective on the challenges we face…



Congestion ManagementCongestion Management 
Research ApproachResearch Approach

Incident ManagementIncident Management

ICM ICM –– Integrated Corridor Integrated Corridor 
ManagementManagement

Travel Demand ManagementTravel Demand Management

Cutting Edge TechnologiesCutting Edge Technologies
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The four primary research areas concerning traffic congestion I’ll be speaking on today are: 

Incident management…the need to clear roadway accidents as quickly as possible;

Integrated corridor management…looks more than highway corridors. It leads to coordination between jurisdictions of multiple modes within it;

Travel demand…looks at changing travel behavior based on the availability of different choices of travel other than single occupant commuting; 

Cutting edge technologies…utilizing advances in communications, computer applications, and others which point to new opportunities for future research.   



Incident ManagementIncident Management 
Responder SystemResponder System

In Incident Response:  
A picture is worth a thousand words
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Pictures convey more information about an incident than words alone can.

Here are two good examples:  a landslide and a rock in the road.  Look at the picture and you can tell right away how extensive is the damage.  Especially in an emergency when time is critical, and the goal is to respond and clear the incident as quickly as possible.  

What is a Responder System:

A Responder System is an easy-to-use communication tool, which allows First Responders to collect, track, and share at-scene incident information between first responders, traffic management center, and secondary responders. 

The Responder System includes a pen tablet PC, a Cellular/ Satellite combo phone, internet connection, GPS hardware, and a digital camera 

With built-in GPS, much of the at scene information (location and time stamp) is auto-populated.

Because it’s a pen tablet PC, it allows the responder to make sketches either on a photo or on a blank page to add or clarify information.

When the responder is done inputting the information, he/she can email the whole package back to the TMC or to supervisor in charge. 



Congestion ManagementCongestion Management 
Integrated Corridor Management (ICM)Integrated Corridor Management (ICM)

To provide the institutional guidance, operational capabilities, 
and ITS technology and technical methods needed for effective 
Integrated Corridor Management Systems.

To demonstrate effective corridor management systems and 
strategies through successful coordination among corridor 
agencies, ITS technology deployment, and proactive 
implementation of corridor operations.  
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The Integrated Corridor Management (ICM) is the coordination of individual network operations between parallel facilities that creates an interconnected system capable of cross network travel management.  It helps smooth multi-modal commuting and generates multi-modal travel times.

ICM focuses on: 

Operational integration of multi-agency transportation management strategies, often in real-time, promote information sharing, cross-network coordination and operations among the various transportation networks in the corridor.

Institutional integration involves the coordination and collaboration between various agencies and jurisdictions (network owners) in support of ICM, including the sharing of control functions that transcends institutional boundaries. 

ICM will reduce:

 Travel time and delays

 Fuel consumption

 Emissions

 Incidents

Two of the eight sites funded by USDOT are in California: I-880 in Oakland and I-15 in San Diego

The I-15 site was one of three nationwide that was selected to receive funding for the second round of work.

The I-880 site is still in the running to receive funding in the third round, in which $14M will be split among up to 3 sites.



Congestion ManagementCongestion Management
Travel Demand Management

High Occupancy Vehicle (HOV)
High Occupancy Toll (HOT)
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ICM partner agencies in San Diego are working together to develop their ICM strategies and are collaborating to operate and manage the I-15 corridor.  Together, they are introducing demand-based ramp metering to reduce arterial spillover and are collecting arterial data to support efficient signal timing strategies.  They have experienced some success with the existing I–15 reversible HOT lanes, reducing congestion in the southern segment of the corridor during the morning and afternoon peak periods. ICM partners plan to lengthen these managed lanes beyond the current 8 miles and implement dynamic variable pricing. 



Caltrans is continually seeking new opportunities to work with it’s transportation partners to improve productivity of the State’s transportation system. Along with the private sector, Caltrans developed the BusPool project. The goal was to evaluate and maximize transit vehicle utilization of the State’s Park and Ride and HOV facilities. 



Texas DOT is partnering with the Texas Transportation Institute (TTI) and the major cities in Texas to evaluate the potential conversion from HOV to HOT (High Occupancy Toll) lanes through new modeling and software applications. 



Congestion ManagementCongestion Management 
Active Traffic ManagementActive Traffic Management
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When we really start managing traffic, expect to see something like this.

This is a picture we included in our plan to FHWA regarding HOV degradation.  It’s from a motorway in England where they use the shoulder during peak periods and adjust speeds on the mainline.

It has been clear for sometime that as much as we need to continue to build and re-build our system, it is even more important that we use it as efficiently as possible.  We have a CMIA project planned for the I-80 Corridor between the Carquinez and Bay Bridges to deploy system like the ones shown here to help better manage the traffic flow.



Travel Demand ManagementTravel Demand Management

Increases Transit RidershipIncreases Transit Ridership
Decreases CongestionDecreases Congestion
More Effective Land UseMore Effective Land Use
Reduced EmissionsReduced Emissions
Improved Air QualityImproved Air Quality
Better Land Use DecisionsBetter Land Use Decisions
Conserve Natural ResourcesConserve Natural Resources

Smart Parking
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Smart Parking maximizes the efficient use of parking spaces through an integrated system, consisting of parking sensors, Internet, phone reservations, and real-time parking information signage.  Caltrans worked with UC Berkeley researchers to develop Smart Parking location at the Rockridge BART station along Highway 24 in Oakland, which keeps track of parking spaces and then relays parking availability to potential transit users thereby decreasing congestion on surrounding freeways.  



Smart parking management system provides:

A cost-effective tool to address near-term parking constraints at BART transit stations.

Efficiently uses parking capacity at transit stations, which is used in numerous European, British, and Japanese cities. 

Provides real-time information to motorists about the number of available parking spaces in park-and-ride lots, departure time of the next train, and downstream roadway traffic conditions (e.g., accidents and delays).

Real-time information via Changeable Message Signs containing:

number of available parking spaces

departure time of the next train

downstream traffic conditions

 



Travel Demand ManagementTravel Demand Management

Increase SafetyIncrease Safety
Improve MobilityImprove Mobility
Better Infrastructure Better Infrastructure 
PreservationPreservation
Improve Air Quality andImprove Air Quality and 
Reduce Greenhouse GasReduce Greenhouse Gas 
EmissionsEmissions

Smart Truck Parking
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Ensuring that truck are parked in safe legal spots either through the use of truck traveler information or building new parking lots with support infrastructure (electrification) will generate the following benefits:



Increased safety by reducing (1) illegal parking on shoulders and ramps, (2) unsafe merge and weave maneuvers from ramps and shoulders, (3) the incidence of drivers operating vehicles while fatigued.

Improved mobility by reducing crashes and reducing unnecessary truck VMT that results from the search for parking.

Better infrastructure preservation by keeping trucks off shoulder and ramps that were never designed for continuous use by heavy trucks.

Improved air quality and reduced greenhouse gas emissions by reducing commercial vehicle VMT and reducing idling through the installation of truck electrification.



Traveler InformationTraveler Information

•• Traffic ConditionsTraffic Conditions
•• IncidentsIncidents
•• Driving TimesDriving Times
•• Transit schedule, Transit schedule, 

route and fareroute and fare
•• Carpool/ VanpoolCarpool/ Vanpool
•• BicyclingBicycling

Provides upProvides up--toto--the minute information on:the minute information on:

Travel Demand Management
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Partnering with the Metropolitan Transportation Center (TMC) in the Bay Area and the CHP, 511 provides the most current traveler information, via both phone and internet, on Bay Area traffic and incidents, and enables features such as 511 Driving TimesSM and up-to-the-minute traffic conditions. 



The driving time predictions are based on real-time traffic data collected by toll tag readers (FasTrak program), Caltrans embedded loop traffic detectors, and by speed radar data purchased from Speedinfo, inc.

511 systems are also deployed in San Diego and Sacramento, which will soon be available in the Los Angeles region.



Travel Demand ManagementTravel Demand Management 
Travel Times on Changeable Message SignTravel Times on Changeable Message Sign

May 2005 – Caltrans 
started to display travel 
times on two CMS in 
Bay Area 
Currently we have 100 
CMS displaying travel 
times throughout the 
State
Travel times are 
updated every minute
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To bring travel time information closer to the traveler, we have been displaying travel times on 100+ changeable message signs since May 2005

Changeable Message Signs, strategically placed along urban freeways, provide motorists with real time information about travel times to specific destinations. 

Motorists benefit by receiving real time traffic information that they can use in planning and/or re-routing their trip so as to avoid congestion. 

511 system provides the information for the travel time messages, and they are updated every minute so as to remain current. 



US 101 Commuter Travel Time 
Information System 
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We kicked it up a notch with a project on US 101 in the Bay Area as one of our Short Term Congestion Relief Projects

US 101 message CMS add Caltrain information 

Local commuters in the San Mateo County will now be able to decide in real time whether there’s an opportunity to use the nearest Caltrain station to get them to their destination faster. 

During morning and evening commutes, northbound and southbound message signs at Millbrae Avenue, which already show driving commute times to locations between San Francisco and San Jose, will now also display Caltrain travel times and departure times. Signs on northbound US 101 at Whipple Avenue in Redwood City now offer similar information. 

This is a change in the way we do business.  We are offering real modal alternatives to the commuter.



Congestion ManagementCongestion Management
Cutting Edge TechnologiesCutting Edge Technologies

In Vehicle Signage 
Optimized Traffic Signal Control
Traveler Information
Ramp Metering
Electronic Toll Collection
Intersection Collision Avoidance

Vehicle Infrastructure Integration (VII)Vehicle Infrastructure Integration (VII)
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What is VII?

Basic Concept:

All new vehicles could be equipped with DSRC radios at 5.9GHz, and GPS receivers.

A nationwide, roadway-based communications network will be created.

Wireless data will be exchanged between the vehicles and the roadside.

A “Backhaul” network will transport this roadside data to/from a central location.

The vision for VII promoted by the USDOT includes a nationwide network of roadside communication “hot spots”, similar to those in a home Wi-Fi wireless network

Equipped vehicles passing the roadside equipment will transmit their own traffic data, and receive important messages from the roadside.

A Backhaul communications system will transport this data through the network

VII will enable numerous safety and mobility applications that will dramatically change transportation





Simple VII Block DiagramSimple VII Block Diagram

Road Side
Equipment

On Board
Equipment Backhaul

Network
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User
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Data flows from the car to the roadside using Dedicated Short Range Communication (DSRC), then it is transported through a backhaul network to a central location, such as a TMC.  There it is processed into information, some of which is sent back out through the network to the roadside, where it is transmitted back to the car to inform the driver.

For example, a “stopped traffic ahead” message would be sent to drivers approaching the end of a traffic queue.



SAFE TRIPSAFE TRIP--2121 
The Connected Traveler ProjectThe Connected Traveler Project

Use consumer handheld devices to collect and provide timely, Use consumer handheld devices to collect and provide timely, 
accurate, reliable traveler informationaccurate, reliable traveler information
Accelerate testing and implementation of Vehicle Accelerate testing and implementation of Vehicle 
Infrastructure Integration (VII) applicationsInfrastructure Integration (VII) applications
Transit/modal integrationTransit/modal integration
Demonstrated at ITS World Congress in 2008Demonstrated at ITS World Congress in 2008

Next bus 2 min
Next station in 2 min
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SAFETRIP21 Vision:  

With our partners, we will demonstrate and deploy innovative ITS applications that take advantage of easy access to consumer handheld devices, such as cell phones, Personal Digital Assistants, and Personal Navigation Devices.  These consumer devices will not only collect traffic data, they will also provide a portal through which various businesses can launch their own ITS applications in the greater San Francisco Bay Area.  These applications will provide timely, accurate, and reliable traveler information that will improve safety and mobility for everyone. The California Connected Traveler Project will save lives by enabling a cooperative system that connects cars and the roadway to give drivers better information to help them avoid crashes. We still lose 40,000 lives every year on US roads, including about 4,000 in California. It will also improve mobility, by alerting drivers of traffic jams and accidents ahead, and pointing them to the best choices of transportation mode and route. The adverse effects of traffic congestion are huge.  Nationwide, congestion leads to 4.2 billion hours in extra travel time and an additional 2.9 billion gallons of fuel burned, for a total congestion cost of $78 billion.  (Source: 2007 Urban Mobility Report, Texas Transportation Institute)



A True PartnershipA True Partnership

Total Project Budget:  $12.4 millionTotal Project Budget:  $12.4 million
Caltrans Caltrans -- Infrastructure owner/operator + $4.2MInfrastructure owner/operator + $4.2M
USDOT/RITA USDOT/RITA -- Federal Government + $2.9MFederal Government + $2.9M
Nokia Nokia -- H/W Data Collection/Processing + $2.5MH/W Data Collection/Processing + $2.5M
NavteqNavteq -- High accuracy vectored maps + $2.0MHigh accuracy vectored maps + $2.0M
UC Berkeley UC Berkeley –– Research, Data Integration + $0.8MResearch, Data Integration + $0.8M
Nissan Nissan –– Vehicle expertise Vehicle expertise -- $30K$30K

 



Mobile Millennium: 
mobility tracking using cellular phones

UC Berkeley –  CCIT – Nokia – Navteq
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ITS Applications:  Mobile Millennium - Collecting traffic data from GPS-equipped cell phones

Mobile Millennium is a pilot project of unprecedented scale that will influence the design of a new generation of traffic data collection systems in the near future.  It will be conducted with a focus on producing reliable, low-cost, high accuracy traffic data, while preserving the driver’s personal privacy. Working with Nokia, we will deploy thousands of GPS-equipped cell phones in the San Francisco Bay Area Region. The end-users of these phones will be regular commuters, who will be provided with incentives to acquire a Nokia GPS-equipped cell phone in order to become participants in the project. Providing drivers with real-time information about traffic congestion helps them make more informed decisions – such as whether to take alternate routes, public transit or even to postpone their trip – that could ultimately reduce their time on the road.  Current traffic monitoring systems primarily rely upon pavement-embedded sensors, roadside radar or cameras to provide data for changeable message signs, traffic reports and 511.  But because such systems are costly to install and maintain, they cover only limited stretches of highway.  GPS-enabled mobile phones could greatly enhance existing technology by providing a richer source of traffic data without the need to invest in an expensive new infrastructure. Traffic flow data could be expanded to include city side streets, rural roads or any roadway reachable by cell phone signals.  The protection of personal privacy is built into the very core of the Mobile Millennium project.  Researchers are studying the trade-offs between personal privacy, traffic data accuracy and data collection costs.





SafetySafety

BalsiBalsi BeamBeam
Cooperative Intersection CollisionCooperative Intersection Collision 
Avoidance SystemsAvoidance Systems
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Safety is top priority in Caltrans.  



BalsiBalsi Beam Beam -- Positive Positive 
Protection CampaignProtection Campaign

Workers are our most Workers are our most 
valuable resourcevaluable resource
•• $33 Million in workers $33 Million in workers 

compensationscompensations
•• 173  CT Fatalities 173  CT Fatalities 
•• 103 injured on foot in 103 injured on foot in 

work zones (10 year)work zones (10 year)
Safety is no AccidentSafety is no Accident

Presenter
Presentation Notes
The Balsi Beam is a truck-mounted, expandable beam that will provide work zone protection for Caltrans workers performing work on the highway. The potential for the Balsi Beam to improve safety among highway work zones would add positive protection against highway occupational injuries and fatalities and helps Caltrans to achieve the goal of zero deaths of highway workers in work zones. 

The Balsi Beam has gained world recognition since its initial development. Other state departments of transportation (DOTs), as well as international transportation organizations, have expressed interest in acquiring the device. 



The prototype is currently being used in Caltrans District 3-Marysville with a Bridge Maintenance Crew. Using the Balsi Beam has improved the crew’s safety and morale, as well as their production rate. It takes approximately 20 minutes to deploy the Balsi Beam and in some cases eliminates the need for a lane closure. This saves the traveling public time and traffic congestion. 





Cooperative Intersection Collision Cooperative Intersection Collision 
Avoidance Systems (CICAS)Avoidance Systems (CICAS)

Vehicle-based – sensors, processors, and 
driver interfaces within the vehicle 
Infrastructure-based – roadside sensors 
and processors to detect vehicles and 
hazards, messaging signs, and interfaces 
to communicate various warnings to 
drivers 
Communications systems—Dedicated 
Short-Range Communications (DSRC) 
to communicate warnings and data 
between the infrastructure and vehicles 

The Project consists of these technologies:
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CICAS is a safety application of VII and it uses wireless communications from the roadside to vehicles to warn distracted or inattentive drivers before they run a red light.

Each year intersection-related crashes take a heavy toll on lives, productivity, and the economy. 

In 2003 alone, about 9,000 people nationwide died and more than 1.4 million suffered injuries as a result of intersection-related crashes.

Intelligent intersection systems can save lives and prevent injuries by helping drivers avoid crashes, which will:

Address red light and stop sign violations 

Reduce crossing-path crashes at intersections

Assist the driver in safely maneuvering through an intersection



InfrastructureInfrastructure
Construction Analysis for Pavement 
Rehabilitation Strategies (CA4PRS(CA4PRS))
Quieter PavementQuieter Pavement



CA4PRSCA4PRS
Construction Analysis for Pavement 
Rehabilitation Strategies

SCHEDULE
Constructible?

COST
Affordable?

TRAFFIC
Tolerable?

ALTERNATIVES
What-If ?

PS&E
TMP

No

No

No

Yes

Yes

Yes

Optimize construction scheduling 
and traffic management planning for 
highway rehabilitation projects
Evaluate various “what-if” scenarios 
for the combinations of design, 
construction, and traffic operations

Balancing competing 
objectives


 

Better Performance


 

Faster Delivery


 

Cost Savings


 

Work-Zone Mobility 
and Safety

Received 2007 Global Road 
Achievement Award from IRF, 2007

http://www.dot.ca.gov/research/roadway/ca4prs/
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CA4PRS is an innovative software tool that helps optimize construction scheduling and traffic management plan for highway rehabilitation projects.

It evaluates various “what-if” scenarios for the combinations of pavement design, construction logistics, and traffic lane closure tactics.

The benefit of the software is that it helps select proper alternatives with balanced considerations of competing objectives, such as better quality construction, fast delivery, cost, and work zone mobility and safety.

Caltrans had several case studies for implementation mainly in District 7 and District 8.

Case studies proved the benefits of the software were substantial.  They’ve achieved millions of dollars in agency and user cost savings as well as positive responses from public for reduced construction period.



Reduce TireReduce Tire--Pavement Noise Pavement Noise 
without compromising other without compromising other 
pavement performance and pavement performance and 
durabilitydurability
Improve mixture properties and Improve mixture properties and 
construction qualityconstruction quality
Develop innovative surface Develop innovative surface 
treatment materials/methodstreatment materials/methods
Develop implementation policy for Develop implementation policy for 
when, where, and how to use when, where, and how to use 
quieter pavementsquieter pavements
International Collaboration with International Collaboration with 
the Danish Road Institutethe Danish Road Institute

Quieter PavementsQuieter Pavements

http://www.dot.ca.gov/hq/esc/Translab/ope/QuieterPavements.html
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The goal of this research is to reduce tire-pavement noise at its source without compromising serviceability and durability.

Objectives are to identify quietest pavement type among the existing pavements, to improve pavement mixture properties, and construction quality that help reduce pavement noise to develop new techniques, and to develop implementation policy for when, where, and how to use the quieter pavements.

Traffic noise is a world wide issue. We are one of the front leaders in the US in this topic, and we have an international agreement for placing collaborative efforts to come up with the issue.  



National Transportation LeadershipNational Transportation Leadership
Caltrans leverages limited state research funding by 
successfully competing for federal grants:
• Integrated Corridor Management ($0.5M)
• Smart Truck Parking ($5.4M)
• SafeTrip-21: Connected Traveler ($2.9M)
• SafeTrip-21: Smart Parking ($1.0M)
• Cooperative Intersection Collision Avoidance 
Systems ($3.4M)
• National Cooperative Highway Research Program 
($3.5M)
• University Transportation Centers ($4.5M)
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Caltrans has become a national leader in using technology to improve transportation.  This leadership is demonstrated by our success in competing for federal funding

on several high-profile projects that I’ve highlighted during this presentation.



In addition, we have used our influence to ensure that projects of interest to the department are approved for funding under the National Cooperative Highway Research Program, enabling us to leverage even more research funding from other sources.



We also work with five University Transportation Centers to investigate uses for technology to improve transportation.  These universities are training the next generation of transportation professionals.



It Starts With Research!It Starts With Research!
We need TECHNOLOGY CHAMPIONS!
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We live in an exciting time for transportation research. We should always remember that most of our current transportation infrastructure was developed in the research plans and programs of the past. 



Thank you.  
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