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Signal & Arterial System Technology '.
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Signal & Arterial System Technology '.
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Performance Metrics Technology '.

 Data driven support system (ATSPM)
* Individual intersection performance

 Informed performance-based maintenance and
operations strategies

e Dashboard for reporting
 RTOP (SigOps) Pilot
e Corridor level performance
 Location priority tool

(+27.0%) 2,595 (+27.5%)
Toehh P Reak Vakame [vat]
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Who does ATSPM Benefit?

PLANNERS DESIGNERS SIGNAL TIMERS
Is traffic changing? Which equipment Are vehicles arriving
works best in when the signal
different scenarios? is green?
Volume Profiles Alarm Ticker Arrivals on Green
SIGNAL DECISION- THE PUBLIC
TECHNICIANS MAKERS SR
Is equipment Are investments making trips safer
functioning properly? improving conditions and more reliable?
over time?

A Travel Time
Kimley »Horn Phase Termination Distributions Report Card
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Benefit of Proactive vs Reactive

PERFDF}MANCE

Proactive Management

/ Background Trend
f

e =

“~_  Retiming __— Reactive Management
Triggered by
Events
-
TIME
SMA source: FHWA
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ATSPM Adoption

>

mT ND
MN

VDOT’s ATSPM pilot is at
the forefront of industry

practice while also building y
from the lessons learned

\
¥
>
by early adopters of the i
L& (] Federal Lands Highway
technology &y F] Puerto Rico
| | USVirginislands
| | Washington, DC
o
INSTITUTIOMALIZED ASSESSMENT STAGE DEMOMNSTRATION STAGE DEVELOPMENT STAGE MOT IMPLEMENTING
The State has adoped The State is assessing the  The State is testing and The State is collecting The State is not currently
the innovation as a performance of and pilating the innovation. guidance and best practices, using the innovation
standard process or process for carrying out building support with arywhere in the State and
practice and uses it the innovation and making partners and stakeholders, is ot interested in
regularly on projects. adjustments to prepare and developing an pursuing the innovation.
for full deployment. implementation process.
Kimley»Horn
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https://ops.fhwa.dot.gov/publications/fhwahop20003/fhwahop20003.pdf

May 2021 Northern

1,473 Total Signals
63 ATSPM Signals*™

VDOT ATSPM Pilot Deployment '.

Central
748 Total Signals
20 ATSPM Signals*

Northwestern
352 Total Signals
15 ATSPM Signals

, : o7
’ - Southwestern . Eastern
- ’ 371 Total §|gnals 163 Total Signal
7 ATSPM Signals*

4 ATSPM Signals™

*active or planned

Kimley»Horn
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ATSPM reporting further
aligns agency goals and
objectives with measurable
performance to optimize
public benefit.

Performance measure reports

include:

*  Purdue phase termination
*  Split monitor

*  Pedestrian delay

*  Preemption details

e Turning movement counts
*  Purdue coordination diagram
*  Approach volume

* Approach delay

e Arrivals on red

* Split failure

e Link-pivot

e Aggregate reporting

Kimley»Horn
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Automated Trafic Signal Performance Measures
Measures Reports LogActionTaken Links FAQ About Register Login
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Metrics List Y-axis Max

Purdue Phase Termination

Split Monitor
Pedestrian Delay
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50086

Lee Jackson Mem Hwy @ Fair Ridge Dr [VA Power Ent]
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Preemption Details

Turning Movement Counts
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Purdue Split Failure
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M Show Plans
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Region Metric Type
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Benefit-Cost Analysis Findings

Northern Region
B-C Ratio: 2.0
14 ATSPM Signals

5.5

Overall B-C Ratio

Eastern Region
B-C Ratio: 17.3
4 ATSPM Signals

In progress

In progress

In progress

SMART CITIES
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FHWA Case Studies
Benefit-Cost Ratios

Pennsylvania DOT
B-C Ratio: 4.3

» Potential for increases Utah DOT 49 ATSPM Signals
to VDOT’s B-C ratio as | B-C Ratio: 9.3
deployment expands to 2,029 ATSPM Signals
more institutionalized { ] .
ranges

Virginia DOT
B-C Ratio: 5.5

Lake County, IL
18 ATSPM Signals

B-C Ratio:13.5
133 ATSPM Signals
Georgia DOT

Maricopa County, AZ \W \/\Q B-C Ratio: 10.8

B-C Ratio: 2.9 6,804 ATSPM Signals
117 ATSPM Signals

Kimley»Horn
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\VD DT ATSPM Dash boa rd Quarter Summary  Summary Trend Performance  Volumes Equipment  Watchdog  SignalsList  SignalDetails  About

Past month reports can be viewed et

back to February 2021.
Arterial performance measures (% change from previous month)
Month:
November 2021 v
e 2,808 78.9% 1.29 18.5% 1.7% 4.1% 1.22 1.32
sl (-4.7%) (+0.6%) (-0.6%) (-6.3%) (+2.2%) (+2.7%) (-0.7%) (+3.0%)
Northern Region ¥ Throughput [vph] Arrivals on Green Progression Ratio Spillback Rate Peak Period Split Failures Off-Peak Split Failures Travel Time Index Planning Time Index
Corridor:
Volume-Based Measures
US 50 (Fairfax) v

Corridor volumes (% change from previous month)
@® By Intersection

O By Sub-corridor
36,552 (-5.4%)

Traffic Volume [veh/day]

2,572 (-9.0%) 2,718 (-6.1%) 412 (+33.8%)

AM Peak Volume [veh/hr] PM Peak Volume [veh/hr] Pedestrian Activations [pa/day]

Equipment Measures

Device and Communications Uptime (% change from previous month)

LT 94-8% (-0.4%) 100.0% ( 0.0%) 83.1% (-2.4%)

d as h b oar d Vehicle Detector Availability Pedestrian Detector Availability Communications Uptime

reporting may
provide
enhanced
agency
accountability
for corridor-level
performance

Kimley»Horn
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Performance

Arterial performance measures (%gchanoe

2,808 78.9% 18.5% 1.7% 4.1% 1.22 1.32

(-4.7%) (+0.6%) (-0.6%)

Throughput [vph] Arrivals on Green Progression Ratio

(-6.3%) (+2.2%) (+2.7%) (-0.7%) (+3.0%)
Spillback Rate Peak Period Split Failures Off-Peak Split Failures Travel Time Index Planning Time Index

Volume-Based Measures

Dashboard
provides a pulse
for arterial-level

performance
across arange of
measures

Kimley»Horn
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Volume-Based Measures

Corridor volumes (% change from previous month)

36,552 (-5.4%) 2,572 (-9.0%) 2,718 (-6.1%) 412 (+33.8%)

Opportunity to Traffic Volume [veh/day] AM Peak Volume [veh/hr] PM Peak Volume [veh/hr] Pedestrian Activations [pa/day]
serve as a key
resource for
planning-level
metrics, including
indications for
changes in activity
across modes

Kimley

SMART . CITIES
hmﬂleﬂ TECHNOLOGY FORUM
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Eq ui pm ent Equipment Measures
measures provide i i
information on

system vitality 94.8% (-0.4%) 100.0% (0.0%)
with opportunity
to inform
investment needs
for critical gaps.

83.1% (-2.4%)

Vehicle Detector Availability Pedestrian Detector Availability

Communications Uptime

Kimley»Horn
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One-Month Summary  Quarter Summary  Summary Trend Performance  Volumes  Equipment Watchdog  SignalsList  Signal Details  About

Past month reports can be viewed Date Range: Alert: Phase: Intersection Filter:
back to February 2021. . .
s 01/31/22 - 02/14/22 Bad Vehicle Detection v All v
Month:
November 2021 v
Plot Table

Signal Group: Darker colors mean more consecutive days in which the alert condition is active.

Use the 'Intersection Filter' box to reduce the size of the list. Filter on the intersection name or ID number.

Northern Region v
Corridor: Jan 31 Fel} 07 Feb 14
50085: Lee Jackson Mem Hwy @ Fair Ridge Dr | det 7
US 50 (Fairfax) v 50086: Lee Jackson Mem Hwy air Ridge Dr [Route Power Ent] | det 20

50086: Lee Jackson Mem Hw
50086: Lee Jackson Mem Hwy

) Fair Ridge Dr [Route Power Ent] | det 22
= . ) Fair Ridge Dr [Route Power Ent] | det 29
@ By Intersection 50086: Lee Jackson Mem Hw Fair Ridge Dr [Route Power Ent] | det 3
50086: Lee Jackson Mem Hwy @ Fair Ridge Dr [Route Power Ent] | det 30 e S | S— | — —— e ] [ ]
50086: Lee Jackson Mem Hwy @ Fair Ridge Dr [Route Power Ent] | det 7

50093: Lee Jackson Mem Hwy @ Dorthforth | det 13 T T ) [ (| [ | I— [—

50093: Lee Jackson Mem Hwy @ Dorthforth | det 16

50093: Lee Jackson Mem Hw Dorthforth | det 18

50093: Lee Jackson Mem Hwy @ Dorthforth | det 19

50093: Lee Jackson Mem Hwy @ Dorthforth | det 21

50093: Lee Jackson Mem Hwy @ Dorthforth | det 22

50093: Lee Jackson Mem Hwy @ Dorthforth | det 29

50093: Lee Jackson Mem Hw Dorthforth | det 3

Watc h d O g 50093: Lee Jackson Mem Hwy @ Dorthforth | det 30

O By Sub-corridor

B 50093: Lee Jackson Mem Hw Dorthforth | det 4 streak
50093: Lee Jackson Mem Hwy @ Dorthforth | det 7
p rOVI d eS aI ert 50093: Lee Jackson Mem Hwy @ Dorthforth | det 8 75
50100: Lee Jackson Mem Hwy @ Rugby/Middle Ridge | det 15
patterns tO h eI p 50100: Lee Jackson Mem Hwy @ Rugby/Middle Ridge | det 30 2
- - 50100: Lee Jackson Mem Hwy @ Rugby/Middle Ridge | det 8 25
S | g n al en g | n eers 50115: Lee Jackson Mem Hwy @ Lees Corner | det 13
. 50115: Lee Jackson Mem Hwy @ Lees Corner | det 14 0
fOCuS th el r 50115: Lee Jackson Mem Hwy @ Lees Corner | det 15

50115: Lee Jackson Mem Hwy
50115: Lee Jackson Mem Hwy
effO I’tS 0 n 50115: Lee Jackson Mem Hwy

50115: Lee Jackson Mem Hwy

Lees Corner | det 16
Lees Corner | det 21
Lees Corner | det 22
Lees Corner | det 23

p rl 0 rlty 50115: Lee Jackson Mem Hwy @ Lees Corner | det 29
. 50115: Lee Jackson Mem Hwy @ Lees Corner | det 3
I O Catl O n S . 50115: Lee Jackson Mem Hwy @ Lees Corner | det 30

50115: Lee Jackson Mem Hwy

50115: Lee Jackson Mem Hwy

50115: Lee Jackson Mem Hwy @ Lees Corner | det 7

50115: Lee Jackson Mem Hwy @ Lees Corner | det 8

50116: Lee Jackson Mem Hwy @ Chantilly Plaza | det 23

50117: Lee Jackson Mem Hwy @ Elmwood Dr / Metrotech | det 15
50117: Lee Jackson Mem Hwy @ Elmwood Dr / Metrotech | det 30
50120: Lee Jackson Mem Hwy @ Centreville / Walney | det 29

Lees Corner | det 31
Lees Corner | det 4

Kimley»Horn
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Statewide Traffic Signal System Status '

50%

3,153 Traffic Signals Statewide

34%
B High Speed Communications
B ATC /D4 Migration (2992 — 95%)
B KITS Configured (3102 — 98%) 25% — 75%
B KITS Live (2410 — 76%) 76%
Bl ATSPM Configured (1057 — 34%)
B ATSPM Active (485 — 15%) 15%

Updated: 9/16/2022

100%

Kimley»Horn
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ATSPM
Advancement



ATSPM Advancement Project

* Merge existing ATSPM installations into new statewide Azure system
* Upgrade to ATSPM 4.3

* Add additional regions to statewide system

e Database storage optimization (parquet)

* Enhanced user role access in ATSPM

* New detector configuration screen in KITS

* Signal creation automation

SMART.CITIES
EMEJTECHNOLOGY FORUM

10/13/2022 20
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Field Devices Field Devices

Field Devices

Field Devices

Field Devices

Microsoft Azure

 Production

. Test Environment
Environment

ATSPM
managed web Blob
Sanver v Storage

ATSPM ATSPM
Managed Wweb EBlob

Preparad by
Kimley»Horn

VDOT ATSPM

Network Diagram

Azure Architecture Diagram
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~ Phoenix Software Advanced Traffic Management System = x
Admin | Home Intersections DM5 CCTvV System Detection ITS Network ATM Adaptive Scheduling Event Management TSP Smart Priority Map ~ @
E 2 Detectors Regions ™ Arterials f— — — — — — —— — — — — — —=m —=m A = 4 Time Upload
. - Lines Sections © == Links ) 5 . . i X R - ¥ Time Download fr—
Intersections ) Real-Time Econolite EOS Bitran233 Bitran233DA D4 LACO4E NextPhase Peek Peek  SEPAC MaxTime Traffioware TSCP ZDC Synchro Cycle Detector Signal History Central Priority Phases
@ W Areas ™ @ = @ @ = @ @ @ 3000E~ ATC-1000 @ v Import/Export Summary Health Health Reports~ Preemption ~ Usage Report Schedule
Definition Real-Time Controller Database Dashboards Reports = Central Preemption TSP Time
M Intersections (9/43) = ™= CCTV (1/30) = I DMS (0/254) ~ = DS (39/39) ™ H RM (5/3) ™ | Stop Time (0) ™/ Alerts (0/0) ~ /. New Alerts (16/16) ~ & ATM ~ i Commands (0/0) ™ | ® Servers ™ @ Database™ =
KITS Map X l:‘ Detector Configuration: 1: Alma School Rd-Baseline Rd X E
|5
]
W
|AII Detl |Sys:emchunvLocauspeed Trap Detl ATSPM Det | Kadence De'll |mc Detl | save | | Revert z
&
8
[=%
Full Text Search X
Drag a column header and drop it here to group by that column 13
D D D . . Lane By D D D N
Protected Permissive Protected Permissive e
. ed Adh ed -By- ]
:ﬂe‘;‘" D;!:edor Phase{h T| Direction T Lanes T| Hardware T Phase T Phase T Phase T Phase T Count T 5 T Ll.anecBynt L;n:e\:f T |S)top T ?d\rance cl.atenc.y T Mo;ement T| Lane
umber ame Approac F— e Overlap Ovelap oul peed ane Cou peed resence resence omection ype
_ S _ Restriction S _ _
1 2 NEB 1 Video 2 0 _ - _ _ _ s - = Thru Vehicle
2 2 ] 2 VES 2 0 - = - - - s = S Thru Vehicl
3 6 SB 1 Video 6 0 - - - - - i - S Thru Vehicle
4 6 SB 2 Video 6 0 - - - - - i - S Thru Vehicle
5 ] 0 0 - - = - - - - =
6 0 0 0 - - = = = = = =
7 0 0 0 - = Admin | Home Intersections DMS CCTv System Detection ITS Network
8 0 0 0 - - 1 - = .
0 0 0 0 _ _ E &, Detectors Regions ™ Artenals ™ f— — — s—
— —~ . ) ) ) it ) o
10 0 0 0 - - . - Lines Sections ™ =< Links ™ i i ; |
= = Intersections Real-Time Econolite EOS Bitran:
- 0 0 0 - - - W Areas ” - - T M
12 0 0 0 - = i
13 0 0 0 - - List n Real-Time
14 0 0 0 - - New Intersection (1/30) ~ B DMS (0/254) ~ = DS (39/39) " H RM (5/5) " |
15 0 0 0 - - 7/ . :
16 0 0 0 - - # Edit Intersection iguration: 1: Alma School Rd-Baseline Rd X
L C g C - = Delete Intersection
18 0 0 0 - -
19 0 0 0 - - # Phase Mnemonic Editor
20 0 0 0 - -
21 0 0 0 - - —
22 1] n 1] -
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Signal Creation Automation

A B C D E | E G H

ATSPM Signal Import Spreadsheet

Signal Information

£ Signal 1D: 1|Primary Name: Alma School Rd Secondary Name: Baseline Rd Controller Type: BITRAN
i Latitude: 33.551216(Longitude: -112.045013 (1P Address: 10.20.30.40
-

| A B C D 3 3 G H J K L M N Q P Q
ATSPM Signal Import Spreadsheet
3 Approach 2 - General Information
ES Direction: NB Protected Phase Number: 2|Protected Phase Overlap: FALSE
Ejl Description: Permissive Phase Number: Permissive Phase Overlap: FALSE
(1]
7 Approach 2 - Detection Table
Detector Detection Types (blank treated as false) Hardware Latency Lane Number Movement Type Lane Type MPH Distance To Stop Bar Min Speed Filter Decision Point Movement Delay
Channel Advanced Count Advanced Speed Lane-by-lane Count | Lane-by-lane with Speed Restriction | Stop bar Presence | Advanced Presence Correction (Lane-by-lane count) | {Lane-by-lane count) | {Lane-by-lane count) |{Advanced Count/Speed)| (Advanced Count) (Advanced Speed) (Advanced Count) | (Advanced Speed)
1] TRUE Video 0/1 Thru Vehicle 0 0 0 0 0
2| TRUE Video 02 Thru Vehicle 0| 26| 0| 0| 0|
Nimiey»rorn
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Next Steps



Next Steps

| Y ) PR |
8 § 8§ 8

8 427.0%) 2,595 (+27.5%) 10 (+19.0%)
- Sr— [a———

Kimley»Horn
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Assess relative benefit of ATSPM
deployments across all districts

Partner with districts on process integration
Steps toward data centralization

Dashboard modifications

Statewide deployment on the horizon

10/13/2022 25



Thank you!



