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What ISBRT? - Think rail, use buses

¢ BusRapid Transit (BRT) isa flexible, high
performancerapid transit mode that uses a
variety of innovative system designs,
technologies, controls and management to
achieve following main objectives.:

> Reducing travel times > Enhancing thetravel experience
e Running way travel time e Accessihility
e Station dwell time e Passenger comfort
e \Wait time ~ transfer time e Passenger safety and security
> Making servicemorereliable > Making systems more efficient
e Running way reliability e High capacity
e Station dwell reliability e Enhanced system management

e Approaching time reliability



Major Elementsof BRT
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Major Elementsof BRT

& Lanepriority
> Curbside "
> Median
> Contraflow
> Elevated
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Major Elementsof BRT

¢ Vehicledesign
> Stylish vehicles
> High passenger capacity
> Easy to board and alight
> Environmentally compatible

> Cleaner propulsion power (diesdl fuel/hybrid
electrlc-dlesellcompressed natural gas .. __ |




Major Elementsof BRT

¢ Station design
> Attractive and safe
» Enhanced lighting
> Public artwork

> Level boarding/alighting

> Solr power |




Major Elementsof BRT

¢ FareCollection
> Station-based electronic fare payment
> Vehicle-based electronic fare payment
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Major Elementsof BRT

& ITSAPTS
> Transgit signal priority(T SP)
> Real-time passenger
Infor mation system
e a Station/Stop

e on/for Person
e onVehicle

> Automated vehicle
location(AVL)

> Safety and security system

> Vehicle guidance and :
control(Optical/curb guidance)




Major Elementsof BRT

¢ I TSAPTS(cont.)
» Advanced Operations M anagement System

Automated scheduling/dispatch system|

Advanced communication system
Vehicle mechanical monitoring
Driver information system
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| TS/APT S Planning for Taichung
BRT

-To improve precise departure/arrival times

- To stabilize the scheduled headways

- To enhance the vehicle speed

 To make operational and customer services more
Intelligent and reliable
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* Driver information system

« Transit signal priority(TSP)

- Passenger information system

- Advanced operations management system




| TSIAPTS System Architecture

Web Page and
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Vehicle On-Board Devices

> GPSAntenna
Passenger | nformation panels
> DSRC Device
>TSP and Display System

v

>APTS Telematics Unit

> Passenger Information System
— Voice Communication Device

>Digital Tachograph

> Driver Information Display

Note: Transit Signal Priority(TSP)
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Driver | nformation System(1/2)

¢ Traffic signal green-phase remaining time display

» To providetheremaining time of downstream
Inter section green light for drivers

> Datatransmission method

e Theintersection |PC calculates the green-phase remaining time
of traffic signal, then transmit this data to on-board dlspl ay via
DSRC devices -

On-Board Device 16



Driver | nformation System(2/2)

¢ TheBRT headwaysdisplay
> Toassst driversin keeping a scheduled headway

> Toshowt

ne headway in the numbers of stations away

from on the display to continuously monitor the BRT In

frond ano

¢ Station departuretime

countdown display
> For the effective control

of the BR

green-phase bandwidth,

each stati

time countdown infor mation

behind

T travelingin a

on departure

will be displayed to remind
driversof thedeparturetime ;



Roadside Devices

¢ Roadside DSRC device
> Torecelve TSPrequest
» To broadcast the green-phase remaining time
¢ | PC (Industrial Personal Computer)
> Torecelve TSP messages from
different vehicle's on-board DSRC devices
» To estimate the proper signal phase and timing,
then send these messagesto traffic signal controller

¢ Traffic Signal Controller

> Toreceive | PC priority messages and perform TSP
strategies
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Design of Transit Signal Priority(1/2)

 To minimize the vehicle stops and delays at
Intersections of network

- To plan the optimal BRT schedule
» To plan the optimal Signal Pretimed plan

- To stabilize the vehicle speed
- To have priority to pass through
Intersections when BRT delay
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Design of Transit Signal Priority(2/2)
¢ Signal Pretimed Plan for TSP

> Speed

> Station R
dwedll time

> Headway

» Signal cycle
length

> Station Iocafriugﬁm

extension
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Station | TSYAPT S Devices

¢ Real-Time Passenger |nformation System
> LED information panels ) =S s e (R
(TTIA v1.5 Standards) U120 76 R 062
. " . . RELTEREACMMB
> ynamic transit |r.1forma}t|on display .
> Thecontent of display isset and
transmitted by the BRT Control Center
¢ Security Survelllance System
» CCTV network outside/inside of station
» Emergency button and intercom

¢ A Fiber Optic Network Link to Center

¢ Other Systems

> Power system, lighting system, platform gate
system, electronic fare collection system...

Dynamic transit information
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Oper ations M anagement System(1/6)

ﬂdvanced Operations\
Management SYStGITl

Data Processing \

.

Operations M anagement

.

Monitoring Management

e

% Information Publishing
'—g
| Data I nterchange j
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Oper ations M anagement System(2/6)

¢ Data Processing P2}

€ Transmit dynamic data of .
on-board unitsto centers '§ APTS Tolenatics Unit |
TSP
Device

9 L ogic analysisand

Operations Laﬂag%nt System

computation of date '\ y = ‘ i

e Estimated arrival time  on-ouube Dev =

e Scheduled departure time check '

e Drivingrecord anadysis |

e Alert message processing L

e \ehiclelocation b 9 ﬂ"g;;x;;'.g:‘a'

e BRT headways A H m}

e Station departure time countdown = e Traffic Control Center

©) Transmit analysisresultsto
on-board units and display
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Oper ations M anagement System(3/6)

¢ Operations M anagement

» Basic data management > Fleet management

e Busgarage/yard management e Vehicle basic information
e On-board units setting e Fleet Allocations
e Routesand stationssetting e Attendance

> Busdriver management » Operational data analysis

e Driver basic information e Driving conditions check
e \Working hours e Driver behavior audit
e Attendance e Equipment failure statistics

» Scheduling and dispatch management
e Bus Scheduling
e Driver Scheduling
e Emergency Dispatch
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Oper ations M anagement System(4/6)
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Oper ations M anagement System(5/6)

¢ Monitoring Management(cont.) __
> Vehicle monitoring and control

e Monitoring tables

e Region/division monitoring

e Patitionmonitoring — [F¥=

e Route monitoring

e Vehicletracking e Gl oh

e Events notification and monltorlng %S T B W

e Historical data monitoringf :art't'on monitoring ;

e Dwell time monitoring e SN

e Headways monitoring Eventsmonioring P R ——
monltorlng
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Oper ations M anagement System(6/6)

¢ |nformation Publishing

> Web service
e BRT rea-timeinformation

| nformation

e BRT arrival time of each station Pand Web Service
> Passenger information panels
e BRT arrival time Sl =) &5
T i,i i’ ‘{;‘_ Trafflc Control
¢ Data Interchange AL eda
BRT Control Cent

> Totransmit data (5
e BRT dynamic datato Bus Information Center 49
e TSPdateto Traffic Control Center &, nforB ;Ztion

» Toreceive data Center

e Dynamic bus/rail information from Bus Information Center

e The processing information of TSP and real-time status of signal
from Traffic Control Center 27
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Conclusions

¢ Thereisnosingle BRT system prescription,
especially in the application of | TStechnologies.

¢ A good signal pretimed plan will reduce the most
of stop delays.

¢ TSP system should beintegrated with Traffic
Control Center and TRB Control Center.

¢ BRT real-time passenger information should be
Incor porated into Traffic Information Center In
Taiwan.

¢ Thepractical processes of BRT operationsare
even more important than physical devices.
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Thank You for Your Attention!

For more information

www.brttai chung.com.tw www.chinabrt.org
www.thi.com.tw
THI Consultants Inc. Tel:(886) 2-2748-8822




