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Agenda

* Overview of the City of San Jose’s Central TSP System
* Using Dynamic ETA's for CTSP

* Hardware Based TSP vs. Central TSP: Deployment and
Maintenance Considerations

 Hardware Based TSP and Central TSP: Concurrent
Operations

* Controller TSP Parameters
* Business Rules
* Performance Metrics

 Lessons Learned



Central TSP

 Cloud-based TSP using LYT:
* No physical equipment required in the
traffic signal cabinet or signal poles.

* Integrates with existing controller firmware D4
by Fourth Dimension.

« Maestro box in Network Operations Center.

* LYT obtains Computer—Aided
Dispatch/Automatic Vehicle Location GPS info
from VTA buses.

« As of July 2024, deployed Central TSP along VTA
routes 57, 66, 68, 70, 77 & Rapid 568 (around 190
intersections).

« ~$4,000/intersection for programming support
& license/subscription for 5 years.
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Central Transit Signal Priority (CTSP)
Status for VTA Routes in San Jose

—— Existing TFCA 20-21 CTSP Routes
—— In Progress TFCA 23-24 CTSP Routes

| —— Proposed BusAID CTSP Routes

July 2024
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TSP & San Jose Transit First Policy

* Adopted by San Jose City Council July 2022.

* Prioritizing transit operations and access in its plans and operational
decision-making.

« Council Policy Priority #14 — Citywide Transit First Policy Framework:

* Whenever a street where transit operates is part of a planning effort, the effort should
incorporate how to make transit faster, more useful, and a more viable option.

* Any street that operates large numbers of buses per hour or where speeds are below an
ideal threshold should be considered for transit priority improvements.

« TSP aligns with Transit First Policy by prioritizing transit operations at signalized
intersections to provide a better experience for transit riders. Reducing bus travel
times and promoting transit.

« Grand Boulevards designated with transit as primary mode of transportation.






Existing Hardware Based TSP Technc

« Hardware based TSP and Central EVP use geofence zones
and GPS detection.

« Emtrac zones configured to detect buses leaving the previous
signalized intersection or 1,000 ft before target intersection.

« Controllers can only support a static ETA.
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Bounding boxes for Hardware-Based TSP system on Sample geofence zons for Central EVP
Santa Clara Street 8




Dynamic ETA’s

- Al machine learning models generated to
estimate time of arrival (ETA) to the
intersection.

» Uses predictive & historical traffic trends to
estimate time bus will reach intersection:

« Daily/hourly traffic patterns ' Y. VTA 2031

- Bus stop wait times ‘ B0 e e Mot & b
. e 0r M 175 secs ahead of schedule

» Skipped stops

& Speed:10 mph

: Next Priority Signal: Monterey Rd & Old Tully Rd
TSP Request Status: Active
TSP Strategy: Preparing to Extend

 Able to adjust ETA's in real-time:
 Traffic congestion
* Near side bus stop




Dynamic ETA Demo
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Hardware-Based TSP

« TSP for Light Rail Transit (LRT) using loops.

Rapid 522 and Rapid 523 using hardware-based
TSP (Emtrac).

* Physical equipment required:
* Antenna
* Priority detector card in the traffic signal cabinet
« Cabling
* Transmitter on bus

+ Fixed point detection (geofence zones).

» Can still provide TSP if communication to controller is
down.

« Approx. $3,900/intersection for
equipment & programming support + additional
$2,000 labor for cable pulling.
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Limitations of Hardware-Based TSP

* More equipment = more points of failure

- Staffing required to configure/troubleshoot equipment
* Bus route (intersection) realignment changes

* Buses may not have correct vehicle transmitter installed (bus swapping)

* Time-intensive to troubleshoot

. L|m|ted adjustments for flxed pomt detection (Central TSP more dynamic)

N S g

Boundlng boxes for hardware based TSP system on Santa CIara Street

13



Central TSP Benefits

No additional equipment in the cabinet or signal poles.

Faster deployment time of Central TSP than Hardware Based TSP.

Flexibility to setup TSP at specific intersections, not just route based.

No communication workaround (install Maestro device at the intersection).

14
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Bus TSP is treated first come, first served
(bus with lowest ETA will get TSP service)
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TSP Strategy - Do Nothing

« TSP call is placed before or during the priority phase, but the transit
vehicle can clear the intersection during the normal green time

m Bus places TSP call
() ()

Main Street with 40 sec ETA
Left Turn
Main Street L
Thru Priority phase

Bus clears
®' intersection

Yellow + Red

Side Street
Thru

Yellow + Red
- - Side Street Yellow + Red

Left Turn
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TSP Strategy - Extended Green

« TSP call is placed before or during the priority phase, but the transit
vehicle requires extended green time to clear the intersection

Yellow + Red
Main Street
Left Turn

Main Street .
Priority phase

m Bus places TSP call
owiwe® with 40 sec ETA

Yellow + Red

Side Street
Thru

Yellow + Red

Side Street
Left Turn

Yellow + Red

Bus clears
intersection

23




TSP Strategy - Early Green

« TSP call is placed when the priority phase is not active and
therefore the transit vehicle receives an early green

Bus clears
intersection

Main Street i
Main Street Priority phase
Left Turn

Yellow + Red

Side Street
Thru

Yell Red
Bus places TSP call Yellow + Red Side Street
- Left Turn
with 40 sec ETA
aun
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TSP Parameters

Priority Mode

« San Jose Default: Early & Extend
« Extend Only

Extension Limit

« Max time that phases are allowed to extend beyond their normal
force-off/max out points

* Prevents the controller from extending greens too long during
TSP service

« San Jose Max Extension: 20 sec

Priority Minimum Green

* If the controller needs to truncate green times for conflicting
phases to provide TSP, this is the minimum green time that will be
served before the conflicting phases terminate

* Prevents the green time for non-TSP movements from getting cut

Note: these parameters
too short during TSP service are configurable

« San Jose Default Priority Min Greens separately for coordinated
» Main street thru: 20 sec and free modes
» Other movements: 10 sec )5






Route Priority Reservice Inhibit

« Controller parameter that locks out TSP

Light rail calls following a previous TSP service
* Prevents excessive disruption to the
signal timing
Rapid bus * Mode

* Intersection-wide
* Only for the same TSP channel

Non-rapid bus * Lockout times used in San Jose
* 60 second default

« 170 second maximum (longest cycle length )éé




o el
23

Graham 4.,

A
%,
T
A
&
=
& <
'ﬁl!‘ l:.::J":I
e
ke
iy
g
o
$
B,
-:_"-*;:I
o
.f__ *
4
Mo
3
i
] "?"&
B
i
nﬁ‘
!

Expy

=y

Reservice Inhibit

der
.
.__:"
m
&
i
G
a
g % I
[l
"
.'-‘..I ‘H'
) .qﬁ
'\.__-'\- H\:I - b
- x\“";'
. ...

‘J;'h

oy

Akl
NN




Business Rules Considerations

Flexibility Ability to manage
Central systems offer more business Central-based business rules can be easily
rules than controllers do turned on and off systemwide, whereas

controller-based business rules must be
configured for individual intersections

29






Emtrac Log

% Priority Detector Log...

Connected To: Intersection ID: 21802 - [Network - 10.192.113.15)
Extended Log Data

v LRV Signals
Retrieve Log... [v ETA Distances
v TSP Confirmation
v EndVelocity/Heading
é# Clear Login EMTRAC Unit...

732022024 3 11 33 PM ?!251’2024 221 3? PM

= OpenLog... [;I Save Log... af' Clear Log Table.. & Piint Log... \

2% Analysis to MS Excel Spreadsheet. .. ‘

2% Export to M5 Excel Spreadsheet...

31



LYT Performance Metrics \

Average Red Light Delay Over Time © Rapid 568 v csv & o

1.0 mins
10.0 mins

90 mins

8.0 mins

70 mins

6.0 mins 8§ § \J il B . _ i

5.0 mins

Average Delay

4.0 mins o g 8 lo<JAAP P\
3.0 mins
2.0 mins
{ » Reset + =—
1.0 mins
4/30/23 71/21/23 N7/ 23 N/ 14723 1/11/24 3/9/24 5/6/24 7/23/ 24

B South North




LYT Performance Metrics

Average Green Light Success Rate Over Time ©
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Average Red Light Delay Over Time © Rapid 568 CsV & °
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Average Red Light Delay by Intersection @ Rapid 568 v South v | DelaylDecreasingl v | Lost30doys v CSV & °

Intersections

Osec S50sec 100 sec 150 sec 200 sec 250 sec 300 sec 35.0 sex

Monterey Rd & Curtner Ave

Alma Av & First 5t

Santa Clara 5t & Second St

Chynoweth Av & Monteray Rd
Market 5t & Santa Clara 5t
Monterey Rd & The Plant Dw

Montecito Vista Dr & Monterey Rd

Monterey Rd & Skyway Dr

First 5t & Santa Clara 5t

First 5t & Reed S5t

Branham Ln & Monterey Rd

San Salvador 5t & Second 5t
San Pedro 5t & Santa Clara 5t

Montgomery St & San Fernando St
Cottage Grove Av & Monterey Rd
Monterey Rd & Stauffer BI

Autumn St & LRT Crossing
Menterey Rd & Umbarger Rd

San Carlos St & Second St

San Fernando & Second St
Almaden Bl/Notre Dame Av & Santa Clara St

Almaden Bl/Notre Dame Av & Santa Clara S5t

Almaden Ave & Santa Clara St
AUTUMMN 5T & SANTA CLARA ST
GUADALUPE FR & SANTA CLARA ST

Autumn St & San Fernando 5t
Lewis Rd & Monterey Rd
Monterey Rd & San Jose Av
Menterey Rd & Senter Rd
Monterey Rd & Phelan Av

First 5t & Goodyear St

Bailey Ave North & Monterey Rd
First St & Willow St

Monterey Rd & Old Tully Rd

First 5t & Martha St-Cak St
Blossom Hill Rd N & Monterey Rd
Ford Rd & Monterey Rd






Operational Considerations

» Consider traffic volumes, signal spacing/timing, and modal priorities

R — -
‘

/ ‘
Bt i ol T

Oakand Rod 101 Rémps Shta Clara Street
* Long signal spacing » Short signal spacing « Short signal spacing
 Relatively long signal cycles * High vehicle volumes in all * Relatively short signal cycles
directions

« Off-ramp queues are a

consideration 37



TSP Considerations

-

Interoperability

CTSP is inherently flexible
Hardware-based TSP
Adaptive signal systems

A4

Coordination

Policies and goals for TSP
Re-routes
Timepoints

Grants can cover initial
setup/licensing costs

After this, transit agencies
should fund CTSP

38
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