TriMet Next GEN TSP
Overview and Status

TriMet: Service for a Growing Region
TriMet provides bus, light rail and commuter rail
service in the Portland, Oregon, region. People
depend on TriMet. Each weekday, Portland-area
residents take more than 316,700 trips on TriMet
to jobs, shopping, services and recreation. That
adds up to 100 million trips per year! And 78% of
those riders choose TriMet over driving.
The Portland area is one of the best places to live
in the country, and it’s also one of the fastest
growing. According to Metro growth projections,
we’re on track to add about 400,000 people and
260,000 jobs in the next 20 years. Without new
investments in transit and roads, analysts
predict traffic congestion will increase threefold over the next 25 years.
To curb congestion and keep our economy
moving, TriMet is investing in more and better
transit service. With a 0.1% increase in the
employer payroll tax and planned capital
investments in new high capacity transit, TriMet
will expand transit service to meet the rising
demand, stay ahead of population growth and
ease congestion.

What is Transit
Signal Priority?
Transit Signal Priority, or TSP, refers generally to
signal priority treatments for any street-running
transit vehicles, including bus, light rail, and
streetcar. This involves a transit vehicle or central
signal system requesting signal priority and the
signal system choosing to grant or not grant
priority to the bus by extending the green time or
truncating the red time.
The Portland region’s existing TSP system was
initially built for emergency response using a
first-generation infrared (IR) technology product
called Opticom IR. Portland Fire & Rescue and
Tualatin Valley Fire & Rescue outfitted their
vehicles with IR emitters to preempt traffic signals
when responding to emergency calls, speeding
response times.
Within the transit industry, TriMet was an early
adopter of TSP, repurposing the existing IR
system to accommodate buses. TriMet equips
its bus fleet with IR transmitters and buses
traveling on major corridors communicate with
traffic signals to request priority to move through
intersections. Buses that are behind schedule
transmit a signal that is relayed to a receiver on
the traffic signal that either extends the green
phase or shortens the red phase.

Second generation TSP solutions
are in use by other transit
agencies. C-TRAN in Clark County,
Washington, and LTD, which serves
the Eugene/Springfield area,
implemented TSP that uses Global
Positioning System (GPS) technology
along key corridors. Buses are able to
communicate additional data beyond
what IR TSP can transmit to assist
with priority requests including
vehicle location, direction, speed, turn
signal status, and more.

As transportation technology is
rapidly expanding, next generation
TSP solutions are available with
even more advanced functionality.
Through this study, TriMet seeks
to understand current options
before investing in new TSP
technology.

Transit Signal Priority
in TriMet’s Service
Area Today
Since the initial implementation in Portland, TriMet
has expanded TSP to some key corridors in
Gresham. TriMet stores the IR TSP locations in
their GIS database to map the TSP coverage area.
There are inherent limitations to the existing
system.
• Opticom IR depends on line-of-sight and is
sensitive to angle of emitters and receivers and
dirt on the lens. Without maintenance, the
relationship between buses and signals
deteriorates over time
• The existing system is based purely on local
detection and does not consider corridor
conditions beyond the intersection
• The priority requests are served on first-come
first-served basis, and do not allow for additional
considerations such as priority routes or
passenger loading
• The distance in advance of an intersection at
which a bus is detected and priority request
registered is variable due to the technical
limitations of the IR equipment
• Lack of performance data that informs operators
of how well the system is performing.

TriMet and the Portland Bureau of Transportation (PBOT)
are collaborators in implementing and maintaining the
existing IR TSP system. Signals along major corridors
are outfitted with IR detectors and most are connected to
PBOT’s traffic operations center.

Existing TSP Infrared System

A Region Ready to Expand TSP
New technologies provide enhanced capabilities for communications between buses and
traffic signals

Division Transit Project:
A key question early in the project
was what type of TSP to implement
on this new corridor, the existing IR
TSP or shall new technologies be
applied.
TriMet hired DKS to help answer this
question.

Why does expanding TSP matter? For
riders, getting to a destination on time is a
key factor when considering taking transit.
For TriMet, having buses consistently on
schedule is important to managing their
fleet and building capacity for additional
service throughout the region.
Expanding and upgrading TSP will be a
long-term investment. Before TriMet and
local agencies make capital investments in
new on-board equipment, roadside
equipment and traffic signals, agreement
on a vision for the upgraded TSP system
and an implementation strategy are
essential.

Alternatives Analysis

The alternatives analysis evaluated four TSP technology
options. Key considerations include level of complexity, cost, and
ongoing maintenance and support needs. The team also inventoried
TSP systems and operations in other cities.

Opticom IR
(No Build)

Location-Based
TSP (GPS)

TriMet currently uses
Opticom IR for TSP
and emergency
vehicles use it for
preemption

C-TRAN and LTD use
Opticom GPS on key
corridors

Vehicle-to-Center
Bus communications
are routed via existing
on-board cellular
service to a priority
request server at the
traffic management
center

Connected
Vehicle System
A connected vehicle
system provides twoway flow of
information between
buses, signals, and
other roadway users

FHWA Grant

U.S. Department of
Transportation awards $53
Million in Advanced
Transportation and Congestion
Management Technologies
Grant
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Division Transit Project
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TSP Project Schedule
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NTCIP 1211 Terminology
• Priority Request Generator (PRG)
• Generates priority requests
• Priority Request Server (PRS)
• Receives the priority requests from different PRGs and
generates a service request
• Coordinator (CO)
• Processes and implements the services requests
• Management Station
Management
Station
• Manages the field devices

Priority
Request
Generator
(PRG)

priority requests

configure

configure

Priority
Request
Server (PRS)

service requests

Coordinator
(CO)
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Why ITS Standards
•

•

•
•
•

Interoperability
• Allows different components to exchange data in a consistent
manner
Facilitates regional integration
• Easier to communicate with other agencies because the
standards already define the communications rules and data
Decreases future integration costs
• Agencies not locked into proprietary systems
Supports incremental development
• Can implement portion of the standards
Makes procurements and testing easier
• The standards already define requirements and how to fulfill
the requirements
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Outstanding Items
•

•

•

On-board System
•
INIT COPILOT PC2 Confidential Information
•
Mobile Access Router Procurement
Central TSP System
•
PRG and PRS Logic Location
•
Data Flow (C2C) Requirements
Signal System
•
Roadside Implementation Scenarios
•
Legacy System Approach
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