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Introductions

Steve Mager |

Patrick Marnell, PE
Q-Free America Q-Free America
Senior Project Manager Regional Sales Manager, West
Hubbard, Oregon Wilsonville, Oregon

Also, a Past President of OR ITE
Currently, WD ITE Tech Chair



Q-Free at a glance
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FOUNDED IN GLOBAL ATMS ~ 400 REFERENCES IN
1984 HEADQUARTERS EMPLOYEES 50+ MARKETS

CARLSBAD, CA WORLDWIDE




Traffic trailblazers

95 10

Intelight MAXVIEW city OpenTMS freeway &
traffic management statewide traffic
systems 3 O k management systems
ATC traffic signal
controllers (2070 and
NEMA)

» Serving more than 25 million people
» Managing more than 500,000 lane miles



Snohomish
County
At A Glance

Snohomish
County

Northern most county in
Seattle-Metro Area

Population (2019): 822,083
County Seat: Everett

Named for the Snohomish
People
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Snohomish County
Adaptive At A Glance

49 Intersections

6 MAXTIME Adaptive
Corridors

2 IT Networks
(Snohomish County and
WSDOT)

Federal Funding from
FHWA STP Grant




Snohomish County Adaptive At A Glance

Jurisdictions Major Generators
Snohomish County — 9 Intersections Boeing Manufacturing Plan
City of Bothell — 9 Intersections Pain Field Airport
City of Mill Creek — 1 Intersection 2 Park and Rides
City of Everett — 6 Intersections 4 Schools
WSDOT - 24 Interactions Multiple Bussiness Parks
Multiple Retail Centers
Facilities Transit Routes
4 Highway to Highway Junctions 1 BRT Line
2 Freeway Interchanges 2 Park and Rides
Busiest Intersection in SnoCo Multiple Commuter Routes
Major Commuter Traffic Multiple Local Routes

6 Planned TSP Intersections

FREE



Hardware use on this Project

Intelight Intelight Intelight
NEMA ATC 2070 ATC ATC 1C




Software use on this Project

MAXTIME MAXTIME adaptive MAXVIEW
(Local) (Local) (Central)

MAXTIME adaptive




Snohomish County
Adaptive At A Glance

49 Intersections

6 MAXTIME Adaptive
Corridors

2 IT Networks
(Snohomish County and
WSDOT)

Federal Funding from
FHWA STP Grant




Why Did Snohomish Go Adaptive?




= KOMONEWS NEWS WEATHER CORONAVIRUS REFINED CHIME IN WATCH

Seattle ranks 2nd worst commute time in US, report finds

by Becca Savransky, SeatdePl | Sunday, December 15t 2019 _-.\_A

FILE - in this Sepr. 24, 2014 file photo, traffic creeps ofong toward downtown an Interstate 5, left, ond remoins slowed down heading out during the rainy morning commute in Seattie. (AP Fhoto/Elaine

Thompson)




Project Goals

Improve Transit
Reliability

Reduce Emissions

Support Regional
Industrial Centers

Reduce Congestion

Image Attribution: Nathan Odell, CC BY-SA 4.0 <https://creativecommons.org/licenses/by-sa/4.0>, via Wikimedia Commons



Adaptive
Networks

Airport Road Network

Boeing Manufacturing Facility
Pain Field Airport

SR 99 / SR 526 Junction

SR 96 / SR 99 Junction
Commuter Route
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Adaptive
Networks

Airport Road / SR 96 Network

I-5 Interchange Big Box Commercial
Mariner Park and Ride SR 96 / SR 527 Junction
McCollum Park and Ride Commuter Route
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Adaptive
Networks

SR 96 East Network

Archbishop Murphy High School
Penny Creek Elementary School
Commuter Route

SH 9&: and 35m Ave d
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Adaptive
Networks

SR 572 North Network

Henry M Jackson Highschool
Connection to I-5 west on 164th Street
Major Retail Center

Commuter Route
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Adapt
Networks

Strip Commercia
Residential

Commuter Route



Adaptive
Networks

SR 572 South /228th

Network

I-405 Interchange

Busiest Intersection in County
Major Retail Center

Major Bussiness Parks
Commuter Routes
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Regional System

Multiple north south
and east west routes

Traffic incidents on one
route will create impact
on other routes




Software use on this Project

MAXTIME MAXTIME adaptive MAXVIEW
(Local) (Local) (Central)

MAXTIME adaptive




Software use on this Project

MAXTIME MAXTIME adaptive Kinetic Signals
(Local) (Local) (New Central)

MAXIIME

MAXTIME adaptive
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MAXTIME

&« C @ xnouoououx

MAXTIME
a TIME OF DAY RING STATUS Ring 1% RING STATUS Ring2 v
2 110 3 3 NEXT LAST NEXT LAST
&  Home AY PLA LT ACT. SE EXT SE [ GAF GAF GAF
1
ih Performance w BHASE PLA EH PLA PED PLA LP PLA 1 2 4 3 5 6 7 8
m  Status v i GRN DWLL DONT WLK 30.0 50 GRN DWLL DONT WLK 35.0 50
Free Free Command Free J 18 [ ERVICE /1437 [ ERVICE
9,  Controller v ; 5 ELECTEE FREE I R
0 0 CYCLE Ring 1% CYCLE Ring 2%
& Administration v ASTER LE LOCAL CYCLE FFSET 0
PHASE STATUS ASTER LE ASTER LE
1 | 2| 3| 4|5 |6 | 7|8
e e oo oo oo oo
L4 L4 0.0 None 0.0 None
O0O0D0DO0OO0O~DO
0 0
O0O0O0OO0O0OD0ODO ) S ) S
SPLITS Ring 1%  Running Pattern v SPLITS Ring2%  Running Pattern %
CHANNEL STATUS
1 2 3 4 5 & 7 8 g 10 11 12 113 | 14 | 15 | 16 14 of 16.3 sec (84%) 5 10 of 19.6 sec (50%)

2 54 of 351 sec (153%)

5 46 of 40.1 sec (115%)
[
|
\
7 150f 14 sec (109%) \

2 12 of 16 sec (77%)

'
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CONTROLLER INFO 4 13 of 16 sec (81%)
DCAT 164th St SE & 9th Ave SE/Mill Creek Blvd
City of Mill Creek

64th 5t SE & 9th Ave SE
£ May 14 2021 7:47:40 pm
£ May 14 2021 11:37:19 pm
h_D

3 13 of 14 sec (94%)
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MAXTIME 0- 164th St SE & 9th Ave SE/Mill Creek Blvd | B 0 a
(s} Main Control
* Home Timebase Free Free 2 110 1 T 3 3
i Performance ~
M A X T I M E = Status A Coord & Extended Status
- Free 0 0 0 0 Command Free off None off Inactive
Unit, Ring & Phase Status
L o C A L I N T E R S E C T I o N Coordination Status .
ing Status
CONTROLLER SOFTWARE Detector Stetus v o s
Overlap Status Ring | Active Phs Interva Up Time Down Term Time Term Coord Cmd Ped Interval Ped Up
State Of the Art ATC Softwa re Recorded Splits 1 2 G Ext 1.1 29 30.0 Max 1 Dont Wik 0.0
2 6 Grn Ext 0.0 40 35.0 Wax 1 Dont Wik 0.0
Preempt Status 3
Prioritar Status Phase & Call Status
Runs on 2070 or NEMA o
Channel Status Fhase) 1 : : ! : | ’ :
eds | @ ® & O e o®
HTML5 Thin Client Interface — o =
Output Status eh G &
Special Function Status O wincals 0 O O O O O 0O O
= - - O veczs 0 O O O O 0O O 0O
Simple Licensing, No Add on
O redCall 0 O O O O O 0O O
Peer Status
MOdaIS Alt Ped Calls
Master Status v Dont Walks ,“ ,“ ,“ ,“
EDI SMU Status ~ - I-. -
Walk
Configuration Validation
Queue Responsive Plans Status
Front Panel Emulator
‘k Caontroller v
o 3 Administration ~
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MAXTIME 0- 164th St SE & 9th Ave SE/Mill Creek Blvd | B 0 a
(s} Main Control
1 Home Timebase Free Free 2 110 1 ’ T T T 3 3
W Performance w - o
M A X I I M E = Status ~ Coord & Extended Status
Free 0 0 0 0 Command Free Off None Off Inactive
Unit, Ring & Phase Status DE LOCAL ASTER SET ACT FREE STATE FLASH COORE R PR

LOCAL INTERSECTION
CONTROLLER SOFTWARE il [y——

Overlap Status Ring | Active Phs Interva Up Time Down erm Time erm Coord Crmd Ped Interva Ped Up

MAXTI M E Control Ier Always i n Recorded S|:|it5 1 2 G Ext 1.1 29 30,0 Max 1 Dont Wik 0.0

] G Ext 0.0 40 350 WMax 1 Dont Wik 0.0

controller of intersection ’
ope ratio ns Prioritor Status

Phase & Call Status

Alarm Status Show All Phases
Channel Status P[‘aae ' : ’ ) ° | ' :
Reds | @ o o o e O
All feature available during P o
. . Output Status Veh Calls =
adaptive operations o wess 0 0 0 0O OO O
O vaxcals O O O O O O O O
_ Advanced Coord Modes Cabinet Status Ped Calls
Peer Status o racai D O OO OODODO
_ TSP N Alt Ped Calls
Master Status ~ Dont Walks ‘“ ‘“ ‘“ ‘“

N Peer to Pee r EDI SMU Status = I\Ie:k
- User Logic Configuration Validation

Queue Responsive Plans Status
Front Panel Emulator
9, Controller v

o 3 Administration ~




MAXTIME + MAXTIME adaptive

Cabinet

Controller

ATC Processor

Adaptive Timing Plans
(cycle, split, offset)

MAXTIME MAXTIME
adaptive Detector Data




MAXTIME adaptive to MAXTIME adaptive

Cabinet
Controller

MT
adaptive

MAXTIME adaptive
communicates over local
Ethernet connection to
share network parameters

No central connection is
needed for adaptive
operations, but one may be
useful

Cabinet
Controller

MT
adaptive




MAXTIME adaptive

Q CONTROLLER INFO ADAPT STATUS
smis 164th St SE & 9th Ave . ) ) L
#A  Home “ SE/Mill Creek Blvd Diagnostic Cycle/Offset/Splits Link Pivot
DPERATIONAL MODE OPTIMIZATION MODE OFFSET ALGORITHM
LR = . [):;g:_sitz_[;\zanﬂ:leé!;; 56
ME Dec -22:56 pm
- ‘\ Gontioh o CUR ME May 15202112:19:33am _:j:_?_s_”: P 121 - S 0: e
MAXTIME adabptive PO oL ) oS M o g vz oS o )
p £  Administration w

ey *L HEATHERWOUO

lackson
Higb@_c_l;nol

LOCALLY DISTRIBUTED /25 et

Middile

ADAPTIVE SOFTWARE 1! b= Sehed

Requires intersection
communicate locally, central
comm not necessary

st | 4Ot S-SV e ™
-

Detection requirements based
on ATSPM configuration

Geometry programmed in
Kinetic Signals central
software

Network Settings Emmor
IMAMAGE TEMPLATES SAVE TEMPLATE ADD NEW TILE




MAXTIME adaptive 48 - 164th St SE & 9th Ave SE/Mill Creek Blvd ‘ B o

Split Equity Pl Split Equity Plans
Split Equity Plan 1
Ll Home
Set split balance between the main and the side streets. 1 - Split Equity Plan 1
= Status hd

48 - Mill Creek Boulevard and 164th Street Southeast (172.16.41.57) - >PitEquityPlan2

- ‘k Controller A
3 - Split Equity Plan 3
MAXTIME adaptive o ___ s s

Local Parameters ~ . .
67% 233% 4 - Split Equity Plan 4

Network Parameters ~

L O C A L L Y D I S T R I B U T E D Global Options 32 - 164th Street Southeast and Bothell-Everett Highway (10.17.15.7)
ADAPTIVE SOFTWARE R Main Street Side Street

64% 36%

Carrider Plans

Cycle Length Algorithm based on:
— Webster Cycles

Condition Plans

31 - Bothell-Everett Highway and Mill Creek Boulevard (10.17.15.6)

Volume/Summation Plans

Main Street - Side Street
— Condition Plans Trigger Changes SpitEquty lans 19% 81%
Network Scheduler ~
o A 30 - Bothell-Everett Highway and 153rd Street Southeast (10.17.15.5)
- - - - ministration W
Two Offset Optimization Algorithms: ViinStrec . Sice Stect
. 34% 66%
— Geometric
. Li n k Pivot 29 - North Creek Drive and Bothell-Everett Highway (10.17.15.4)
Main Street ° Side Street
33% 67%

Split Optimization based on:
— Detector Occupancy Mein Svest . Side Street
— Configurable split equity plans 52 o8
— Adaptive Min and Max Splits

28 - Bothell-Everett Highway and Dumas Road (10.17.15.3)

Network Settings Emmor



Cycle Length Optimization

WEBSTER'S CYCLE LENGTH CYCLE LENGTH
FORMULA RANKING SELECTION
Establish System Lower Evaluated in 5 sec Utilizes Time Space
Bound Increments Diagrams

Compare with User Processed through Selects Largest Green
Defined Cycle Limits Offset Models Band(s)

TWO WAY
CORRIDORS

Weights Directionality of
Green Bands

User Definable

FREE



How It Works

Data : Network Split
Collection VG S |peres Cycle Length i Optimization || Write Pattern

(A0G, GOce, | P2ta Sharng Jf Anaysisper N Rankingand § viaROces | to MAXTIME

ROcc5, Vol) Selection and GOcc




Node 3

The link pivot algorithm computes the optimal offset for each
node independently, given the past N cycles of data

Offset
Optimization




Link Pivot Offset Calculations

Calculates
Mainline Green Scores Each
Probabilities Offset Based

Calculates Bi-
Directional

Repeats for

Remaining
Links, in Order

length)
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Split
Optimization

1. 2. 3.

Stop-bar detector data used to Split methodology is first Then it is applied across each
track occupancy during green impended across the sequence phase within the ring and
(GOcc) and occupancy in 1st to share among barriers. barrier group.

five-seconds of red (ROcc5) and
plotted with a best-fit straight
line.




Red Qcocupanoy

100

ao

G0

40

20

Split: Barrier Balancing
Mode 1

26

* [Bamiar 1

* [Barier 2

27

20

40 B0 80 100

Green Cccupancy

ROcc5 vs GOcc Plot

The plot represents split utilization.

The perpendicular lines give a %
value of how much time each split
can absorb or give.

Values are used to rebalance splits
to achieve equal utilization.




MAXVIEW atms

(advance traffic management system)

True thin-client
Standards-based
Open API

3" party controllers and devices

System  Device Groups _ Signal Control _ Signal Monitoring  Database Management  Alarms  Window

[ T ———

I

> 1 - Gityof Tucson
> 2 Pima County

> 3 - Townof Marana

» 74 - Town of Oro Valley

- City of South Tucson

H
Yoges .
 Fowligwels

Incidents & Traffc
OB

No incidents reported
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Advanced ATMS Functionality

ATSPM REPORTS

e Included at no cost
« No ATSPM server
« MAXVIEW event log data

DYNAMIC GROUP PLAN VIEW

« Groups of intersections
» Group manual control

INNOVATIVE DATABASE
EDITOR

“Live Front Panel”
« All changes logged
« Copy-and-Paste

CALENDAR BASED SCHEDULER
« Qutlook-style calendar

* Quick Commands

« Control hierarchies




PERFORMANCE

Signal Performance
Metrics (ATSPM)

* No extra cost

» No extra server

* No extra SQL Server
« Uses MAXVIEW data

REPORTS

Graphical Reporting

Event data over time
Drag-and-drop time slice
Line, bar, scatter, etc.

ANALYTICS

Analysis Tools

Split monitor
Time space diagram
Device event detail

FREE



ATSPM - Purdue

= Valume Per Hour
Dietector Actrvation
= Change to Green

Coordination Diagram

Purdue Coordination Diagram

Sirport Ad @ 100th - SIGI7
Monday. May 17 2021 00 AM - Monday. May 17, 2021 1:01 PM
Advanced debecior located 630 f. upstream of stop bar

Phaze ¥ NET-2

Aol = 76%

Changs to Yellos |
= Change to Red

I 400 - Arrival On Gresn 2500
Il GT - Green Time
I FA - Flatoon Habio

[Secands|

Cyele Time

II'V.'I“ .I-'Id -'HI]I'!_I.'I|I'|I




ATSPM - Purdue Coordination

SpliiFml
GOR - GapDut
GOR - Farcelff
ROR - GapDOut
=  ROR-Forcelf
— g, FOR
g GOR
=== Parcent Faila

Discupancy Fabo [percent|

FLI

&0

=0

Purdue Split Failure

Airport @ Kasch - SIG#3
Monday, May 17, 2021 6:00 AM - Monday, May 17, 2021 1:.01 PM

Phase 1: 581-1

Totzl Split Failures = 4

Diagram
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MAXVIEW 1.9 > Kinetic™ Signals

B hitp://172.16.40.16/ maxview/ * || search.. L~ P

3

Y & ~B = g%a v Page~ Safety v Tools~ (@"

System Device Control wMonitoring Databases  Alarms  Assets Window Help

®E =

Aenal | Layers | Map Status: ROl 0ssession Sound and No devices selected.

4 .i 1 - Snohomish BOULEVARD
BLUFFS LOWELL
5 1 - Airport & Casine

2 - Airport & Kasch Park VALLEY VIEW

!jp.nq Far 326
Snohomish
r'u‘.lkilmc.‘

« 3 - Airport & 94th/Bomarc

(NN Ta

& 4 - Airport Rd & 100th

Puget Sound
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= ® Eastmont
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Incidents & Traffic w 7 :-J [Thez
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Construction - Serious fapnrogd s
Mo lane info available, Lofall F(in{?n"-jh, Q
Updated: 4/14/2021 11:17:43 AM & CANYON
Woodwa .f.RLEK 18TH SE
sssw| Construction - Serious - (2 i
No lane info available,
Updated: 4/14/2021 11:17:43 AM 23 4 1 0 0 0 Q 0 0
" ) ) 3 ndiancla — !
Construction - Minor Coord Free Transition Preempt Bad Plan Cabinet Flash Local Flash Comm Failed Comm Disabled 3 pilzs

Mo lane info available, . L 1
Updated: 4/14/2021 11:17:43 AM -

Favorite Devices - 1 Favorite Device

Last Updated: 4/14/2021 11:18:48 AM | ¥ | Server Log User: Admin - 2 Active Users Connected



MAXVIEW 1.9 > Kinetic™ Signals

Kinetic ® -+

& — C @& maxview-services.intelight-dev.io t a * @ ". » e

4

| Bridle
i Trails
| a

quge’\'.\'.-atpr_Park

N Wil
K o @ A @
g ybosto: ndl :‘,}J : 1=

b

e

e Hill *;h o
1 WODH

il % = ©

N2 P2 Clye

Fad = 5
g 5 i |? z et}
< Z SR
B 5 SRl DA
= ‘_; “ B g
%M:z:hsi..- e ¥
2 Medina
i e

140t A ve ME

Eastland

i | Elliott Bay

1000
——
mm Disabled




23rd and Cherry

Purdue Coordination Diagram

Phase 6

AT S P M S 2021/0113

Pattern 2

200

Dynamic Time Scaling

Active Data Filtering

User Friendly Exports

Cyele Seconds

Popular Reports:

— Purdue Coordination
Diagram

— Split Failures

— Turning Movement Counts




Time Space Diagram O = Time Space Diagram Options

Corridor and Range A

® X i @
»

1200 Highland and 21st

Dogleg Galer -

Date Range 7
1,400 -

04/08/2021 12:33:00
1.200

04/08/2021 12:41:00
1.000 4

Splits ~

Programmed Splits (Bidirectional)
(O Actual Splits (Bidirectional)
(O Up Direction (Programmed vs Actual)

O Down Direction (Programmed vs Actual)

SELECT PROGRAMED PATTERNS

[derandinteriapen o, Showand Hide ~

« Historical and near Real Time relationships

« View Programmed and Actual Splits

Time Space
Diagrams

« Interactive offset adjustments




MAXTIME + MAXTIME adaptive + MAXVIEW

Cabinet Cabinet MAXVIEW Server

ATC Processor ATC Prucessor

MT MT MT User's
adaptive adaptive — r— Web

Browser

FREE



MAXTIME + MAXTIME adaptive + Kinetic Signals

Cabinet Cabinet Kinetic Signals
Server
ATC Processor ATC Prciessor
MT MT MT MT User's
adaptive adaptive Web
Browser

FREE



A

Deployment 4\4\4\ 7_
Challenges Snohomish County "

- WSDOT
Large Stakeholder Group m =

— Frequent Coordination S I 1
— Reserved Longer Meeting Times Clt)/ Of Bothell

Multiple IT Networks EVE RETT

WASHINGTON

— Interagency Coordination
— NAT IP Addresses

ELTY O

Federal, State, and County Contracting MIH Creek
e . WASHINGTON
— Flexibility in Scheduling

— Building on Existing Relationships

o~ o0 o <
commumtyt@lt/

FREE



Deployment
Challenges

Covid-19
— Wrote a Covid-19 safety plan for last
deployment trip
— Delayed before and after study over
a year

Software Improvements

— Scheduled devlopment resources on
stand-by

— Multiple builds in the first week of
deployment.

Concerned Citizens
— A good sense of humor

Actual
» o i Oy Police
PR Welfare
Purported Suicidal __ Check
Man Going to Jump i
from Overpass

i

Purported Bottle of
Jack Damels

: m
I W /

-




Notable MAXTIME adaptive Deployments

CURRENTLY INSTALLED
Snohomish County, WA (49 signals)

Lincoln City, OR (7 intersections)
Omaha, NE (4 Systems)

« Dodge Street (15 intersections)
« 84th Street (25 intersections)

« 144t Street (7 Intersections)

« 132 Street (6 Intersections)
Olathe, KS (3 Intersection)
Waterloo, IA (9 intersections)
Orange County, FL (3 Signal Pilot)

COMING SOON
Snohomish County, WA (Additional 32 intersections)

Union City, CA

Waterloo, IA

Clive, IA

Oregon Department of Transportation (ODOT)

« Sandy, OR

« Salem, OR

Washington County, OR

« Tualatin-Sherwood Highway (joint with ODOT)

 Durham Road

FREE



Q

FREE

Thanks

joining us

(855) QFREE-US

info@q-free.com
www.q-free.com
Copyright © 2021 Q-Free

May not be distributed or reproduced
without written consent.
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