
Los Angeles Transit Priority Systems: Los Angeles Transit Priority Systems: 
Alternate Infrastructure Uses and Alternate Infrastructure Uses and 
InterInter--City IntegrationCity Integration

Institute of Transportation Engineer Meeting
January 16, 2008

Presented by Chun Wong, 
P.E.



Transit Priority SystemsTransit Priority Systems

LADOT partnered with LA 
Metro in National Bus Rapid 
Transit (BRT) Demonstration 
Program since 2000
– Wilshire/Whittier & Ventura

Strong Mayor commitment to 
improve LA transit services
Improve bus run time 
performance 
Improve ridership
Successfully implemented 18 
Metro Rapid bus corridors and 
the Metro Orange Line
Reduced 25% total travel time



Transit + Signal Priority = Transit + Signal Priority = 
Transit Priority System (TPS)Transit Priority System (TPS)

+



Loop/Transponder DetectionLoop/Transponder Detection



Existing InfrastructureExisting Infrastructure

City’s central Urban Traffic Control 
System (UTCS) - ATSAC
One-second communication poll
Type 2070 traffic controllers
RS-232 @ 1200 baud
Fiber Optic between field hubs 
Copper wiring for hub-to-intersection



TPS ComponentsTPS Components

Inductive loop/transponder detection
– Low frequency hockey puck liked 

transponder
– Curb-to-curb elongated loop sensor 

Model 2070 traffic controller
Check-in / Check-out detection
ATSAC communication network



TransponderTransponder

Transponder



Street Embedded Loop SensorStreet Embedded Loop Sensor



Sensor CardSensor Card



Model 2070 Traffic ControllerModel 2070 Traffic Controller



Preemption Preemption ≠≠ Signal Priority Signal Priority 

Preemption
– Interrupt signal operations
– R x R crossings
– Emergency vehicles

Signal Priority
– Modify signal operations
– Maintain coordination
– Borrowed time



Priority TreatmentsPriority Treatments

Early green
– Vehicle detection required
– Red truncation

Green extension
– Vehicle detection required
– Extend green phase
– Most efficient priority

Call Phase
– Left/Right turns



System ArchitectureSystem Architecture

2070 Controller

2070 Controller

2070 Controller

Comm.
Network

TPS Server (TPM)
LAN/WAN

TPS Workstation

Sensor
InputSensor
InputSensor

Input Database

Web 
Server



LADOTLADOT
Transit Priority Systems (TPS)Transit Priority Systems (TPS)

Metro Rapid Bus

Metro Orange Line

Passenger Information System

Transit Priority Manager

Mobile Internet Passenger System

Street Embedded Bus Sensor Transponder

TPS Graphics

iTRAQ

EV Preemption



Transit Priority ManagerTransit Priority Manager
Centralized system
Real-Time
– Track vehicle positions
– Determine late/early
– Issue signal priority
– Calculate bus arrival
– Publish bus data 
– Retrieve and data logging 
– Implement TOD headway plan

Non Real-Time
– Archive to database for trip analysis



LADOT LADOT 
Transit Priority SystemsTransit Priority Systems

Automated bus detection using loops and 
transponders
Designed to reduce bus delay and maintain bus 
spacing
Designed to minimize impact on cross-traffic
Provide bus performance reporting from actual bus 
time points



Passenger Information SystemPassenger Information System

Real-time data 
ETA Count down
Lead bus’ travel time
LED Displays



Bus Arrival SignsBus Arrival Signs



Passenger Information System Passenger Information System 
MessagesMessages



Mobile Internet Passenger Systems (MIPS)Mobile Internet Passenger Systems (MIPS)



Headway AlgorithmHeadway Algorithm

In-house developed
High bus frequency service – low 
headway
Leverages Hot List / Run List
Time-point propagation (TPP)
Load-balanced



TimeTime--Point PropagationPoint Propagation

HEADWAY: 5
Bus 3 Bus 2 Bus 1

Bus 1 (Lead)
Schedule 1:00 1:05 1:10 1:16 1:22 1:30 1:36 1:43 1:51 1:58 n/a n/a
Actual 1:01 1:07 1:10 1:15 1:24 1:31 1:37 1:42 n/a n/a n/a n/a

+ 5 + 5 + 5 + 5 + 5 + 5 + 5 + 5
Bus 2
Schedule 1:06 1:12 1:15 1:20 1:29 1:36 1:42 1:47 n/a n/a n/a n/a
Actual 1:06 1:13 1:16 1:20 1:28 n/a n/a n/a n/a n/a n/a n/a

+ 5 + 5 + 5 + 5 + 5
Bus 3
Schedule 1:11 1:18 1:21 1:25 1:33 n/a n/a n/a n/a n/a n/a n/a
Actual 1:10 1:18 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a

S S S S S S S S S S S S

Arrival Time

BUS 2 in 18 min  (1:42 – 1:24)

BUS 3 in 33 min  (1:28 – 1:13) +18min

Arrival Time

BUS 3 in 15 min  (1:28 – 1:13)

Stop “A” Stop “B” Stop “C”



TPS RealTPS Real--Time Data CollectionTime Data Collection
Signal Priority

Real-time Graphical 
Displays

Real-time Data Logging

Transit Report And 
Query (iTRAQ) Web 
Server

Transit Priority Manager
(TPM)



i Ti Transitransit RReporteport AAndnd QQueryuery
Leverages existing TPS architecture
– Field equipment (Loop/Transponder AVL, 2070 

Controller, etc.)
Automates 24 x 7 transit trip data collection
– TPM

Uses commercially standardized Relational 
Database system (RDBMS)
– Oracle Database System

Publishes through Web Server
– Simplify RDBMS data access 

• Client workstations request no complicated ODBC and/or 
RDMBS setup

– In-house developed web application 
– Microsoft IIS 6.0



iTRAQiTRAQ Web InterfaceWeb Interface





MultiMulti--Jurisdictional TPS Jurisdictional TPS 

TPS coverage gaps
LADOT TPS hosting and Metro BSP
Implementation challenges
– Field hardware
– Communication infrastructure
– Control / Ownership
– ITS expertise



L.A. TPS HostingL.A. TPS Hosting

Existing subsystem benefits
Centralized TPS processing
Centralized priority granting
Centralized schedule update
Eliminate multiple control systems
Simplify TPS deployment for smaller 
cities.



IssuesIssues

Implementing L.A. TPS protocol
Interconnect ( RS-232 )
Controller





L.A. 2070 SoftwareL.A. 2070 Software

Modularized



BiTranBiTran 2033 & L.A. TPS2033 & L.A. TPS



Bus Signal PriorityBus Signal Priority

Crenshaw TPS
Wi-Fi 802.11x wireless technology
Distributed system 
On-board GPS/GIS 
Pre-loaded schedule
Virtual loop detection
Integrated TPS graphic display (optional)



Bus Signal Priority Bus Signal Priority -- WirelessWireless

Uses an onboard processing unit
Request transmitted via wireless 
communications technology

MTA



Processing Unit, GPS & Communications Equipment

Typical on-bus 
processing unit

OnOn--Bus EquipmentBus Equipment

GPS/WLAN 
roof mount antenna



Lesson LearnedLesson Learned

Transit and DOT partnership
Existing infrastructure
Budget constraint
Must / desired features
Operating / On-going cost 
(software/hardware renewal)
Maintenance cost (schedule update)



The EndThe End

Questions & Comments

Send questions to:
Email: chun.wong@lacity.org


