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A smaurt transportation system
Three key trends

Instrumented Intelligent

Interconnected

m Source: “A Smart Transportation System: Improving Mobility for the 215t Century, Samuel J. Palmisano, May 5, 2010
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Typical Adaptive vs. Time of Day (TOD) Graph
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Innovative Traffic Signhal Projects

® InSync Adaptive Signal Control ® Sydney Coordinated Adaptive Traffic System (SCATS)
- Cornell Rd (City of Hillsboro) - Burnside Rd. (Gresham)
- Bend/Redmond (ODQOT)
- Powell Blvd. (City of Portland)
- Farmington Rd. (Beaverton)
- Tualatin-Sherwood Rd. (Washington Co.)

® Voyage (Advanced Features) Portland
- 99W in Tigard (ODOT) _ Metro Area

- Mission St. in Salem (ODOT) =
| Newberg/Dundee

Lincoln City [ | | salem

® MaxTime Adaptive =

" Bend/Redmond
US101: Lincoln City end/Redmon

® Currently under development
- Newberg-Dundee Bypass
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Sample Results — Tualatin-Sherwood;
Weekday PM Peak - SCATS Adaptive Timing
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BENEFIT SUMMARY OF ADAPTIVE SIGNAL CONTROL IN OREGON

Tualatin-

Sherwood Road
(SCATS)

@

Up to 17%
Travel Time
Reduction

®

Up to 15%
Reliability
Improvement

X

Up to 70% Reduction
in Waiting through
>1 Red Light

Cornell

Road
(InSync)

®

Up to 21%
Travel Time
Reduction

®

Up to 8%
Reliability
Improvement

X

Up to 50% Reduction
in Waiting through

>1 Red Light

KITTELSON & ASSCOCIATES, INC.

Powell Blvd -

Us 26
(SCATS)

©

Up to 10%
Travel Time
Reduction

®

Up to 20%
Reliability
Improvement

X

Up to 50% Reduction
in Waiting through
>1 Red Light

Q9w
(Voyage
Advanced)

O

Up to 4%
Travel Time
Reduction

®

Up to 35%
Reliability
Improvement

X

Up to 20% Reduction
in Waiting through
>1 Red Light

Us 97 -

OR 126
(SCATS)

©

Up to 14%
Travel Time
Reduction

®

Up to 40%
Reliability
Improvement

X

Up to 90% Reduction
in Waiting through

>1 Red Light




Traffic iIncident management



Oregon Traffic Incident
Management Training




SHRP 2 Training Progress

Oregon's TIM Responder Training at a Glance

Training Statistics Responders Trained by Discipline
Mumber of TIM Trainers in Oregon 7 Disipline Number P nt

Murmber of Trainers Actively Training a2 Law Enforcement 483 248

Percent of Traimers Active £3% Fire / Rescue 716 345

Responder Training Types Sessions Conducted Trained Towing & Recovery 209 10%
4-Hour Wersion 1Y 1743 EM3 43 2%

DOT, Transportation &
Other [Selected Le 10 27 ' 483 23%
= [Sele ssons) Public Works
Train-the-Trainer Sessions a 67 Other Disciplines a8 4%
Condycted

On-Line {On-Line seszsions not tabulated) 1) On-Line Participants b6 3%

Total (including TtT Sessions) 78 2,053 Total 2,093 100%







Benefits of ODOT/911/0SP Integrated Dispatch
Project in Deschutes County

Incident Response Time , ~
REdUCEd by 30% e Improyed N
(8.5 Minutes) / . . .

/ Pinpoint Locating

/ No More Lost Ambulances! \

/

, -—
Incident Duration - -1~
Shortened by 38% ’ \
(25 Minutes)

Shared Incident Notes \
Between Dispatchers \

/

I
Dispatch Response Time "
Reduced by 25% \ )
(54 Seconds) \ /

\ /
N \/ .
N e _7\ Ability to Alert 7/
SN =" N\ N Construction Crews of Danger

Improved Dispatch Efficiency e - _- “

Interagency Calls reduced by 60%

Significantly Less Time On-Heold




INSTANT DISPATCH TOWING PROGRAM
(INTERSTATE 5, INTERSTATE 405, PORTLAND, OR)

Faster
Tow Truck Arrival
12 Minutes Faster

Increased
Passenger Car Capacity
~ 450 More

Further
Enhancement

Ideas
Incident Response Truck Tow Dispatch

With Tow Capability Provides Best Route

KITTELSON & ASSOCIATES, INC.
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Roadway Clearance Duration

Incident Response - Percent of lane blocking crashes
cleared within 90 minutes

100%
80% P
60%
40%
20%
0%
2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015
. Actual 76% 80% 81%
L _GEE| 80% | 100% | 100% | 100% )
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TOCS - Incident Response System

Steps of Incident Response and High level Work Flow Descriptions |

Step 2

Incident Detection and Reporting
Incidents are reported by:
- Citizens calling 911
ODOT and law enforcement personnel reports; and

- Dbservations from detectors and surveillance

Incident Verification and Classification

ODOT Operators follow S0Gs to:

- enter incidents into TOCS as TOCS Events
- Verify incidents using CCTV and observations from the field
- Describe TOCS Events using as many Event attributes as known

Incident Response — Dispatch Site

Management & Clearance
ODOT Operators follow S0Gs to:
- Dispatch and support necessary responders to incident sites
- Notify necessary agencies & organizations

Incident Response — Motorist Information

Information Disseminated Using:
- TripCheck website and 511 phone
- Messages on upstream VM5 and Drum Signs
- Messages on nearby HAR



Check Traveler Information Systems

us20 at Tombstone Usa97 at Chemult
Updated: Mar 01 2012 11:10 AM Looking East Updated: Mo 30 2011 3:55 AM Looking South

Elevation 4252 TripCheck.com  Milepost 6364 Elevation 4776 TripCheck.com  Milepost 202.80
Ternperature 24 6F Wind SE MPH O Temperature 30.9F Wind M MFPH 1

I



TripCheck TV

O"‘?"_'"',."" D‘?'??"fm‘?_”f C‘f T"?”S")O"f?ﬁf)“ 1-205 at Government Island

it

1-205, Oregon Washington Border

Expect delays of up to 20
minutes.

Single lanes may be closed from
8 a.m. to 3 p.m. on NE Airport
Way Monday,March 10 through
Friday, March 14.

03/08/2014 at 04:35 am
Event: 154897




W check

Base Maps

Quick Links

My Maps

Map Legend

™ Road cameras

Ed Road closed
B > 2hr delay
B 20mn-2hr delay

L < 20mn delay

@ Unconfirmed

H Informational

@ weather hazard
@ Weather warning
O Snow zZone

F weather stations

«a Construction

[ Truck restrictions
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TripCheck 3.0 — Responsive Design

r' ..-I- ¥
¢ "g'rmf“d i Stafford
i -'i' et
1-205 at Stafford Road
Updated Apr 21 2015 4:48 PM Cameral04

TripCheck.com Milepost 215

Live streaming video.
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Active Traffic Management



- Crash History

% 5-year Data

(2004-2008)
Mainline

e 265 crashes per year
e 70% rear-end crashes
e Most during peak periods



ITS Equipment

e 28 variable advisory speed
signs

e Six mainline VMS

- Six arterial VMS (one existing)

« Five dynamic curve signs

< Five RWIS grip factor sensors

e Five radar traffic sensors
(three existing)

e 12 Bluetooth sensors

e 20 mainline dual-loop
stations

I

|LEGEND
’ Roadway Weather Sensor
@ Bluetooth Sensor
@ Mew Radar Traffic Sensar
@) Existing Radar Traffic Sensor

[ site # - New Standalone Blustcoth Sensar Sie
[} Site # - New Variable Advisory Speed Signs (Pair)

Site # - New Variable Message Sign (Type 1)
m Site # - New Varable Message Sign (Type 2)
m Site # - New Varable Message Sign (Type 4)

[ ste#-NewcCTV
Shoulder Widening

iFigurc m

OR 217 Proposed
& Existing ITS Devices

L&

£ @
Existing
Type 4 VMS
@ e
217 i i
el / é_w
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Weather Responsive Variable Speed
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Early Results

Travel Time Reliability Improvement Portland State

Before and After Travel Time Reliability, OR-217 NB Left Lane

30

m “Before” TT Range
mm “After” TT Range

—After Average TT

Travel Time (min)

= = "Before” Average TT

0
3:00 PM 4:00 PM S:00PM 6:00 PM 7:00 PM

[ ]
* Average Buffer Index before VAS =48.8%  + Before = July 2012 midweek days 2
?ﬂ * Average Buffer Index after VAS = 27.64% + After = Midweek days from the past ITS

three weeks

%
9%
Reduction in
travel times during

morning and
evening peaks

8% to
18%

Reduction in midday
travel times

50%

Reduction in travel
time variability

Speeds

Increased during

peak periods

25%

Reduction in crash-
related incidents in
November 2014




Incidents

OR217 NB/SB Incident Data
(wcecea)
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Curve Warning System

= Activates at similar grip factor thresholds as the weather
responsive variable speed system

I



Active Traffic Management Software

Field Devices

XML

Bluetooth Figld Devices

side-fire Bluetooth
Data

System

: Message
eau Priority
Variable mModule
Advisory

Speed

Module

AT
Data
Acquisition
Module
Detection amg
Devices

Component Development:

AT : Highvwway 217 AT project

Ex: Existing

DMS: DynamichMessage Systemupgrade
Ramp: Ramp Meterupgrade
Os:Developed by ODregon State University




National Operations Center of Excellence

www.transportationops.org

Nafional Operations Center of Excellence _71 -
SHRP2 uT L Regist 5 h
N@ c o Your Transportation Operations Resource Hofe About  Contact Us #ﬁ? geh S q s

KNOWLEDGE CENTER DISCUSSION CALENDAR BUSINESS CASE TOPICS CASE STUDIES RESOURCES BLOG

@ FIND IT FAST

UPCOMING NOCOE WEBINARS

: SHRP2 Products & Tools
Past Webinars:

TSM&O Products & Tools
"Securing Transportation Systems" Webinar

This webinar introduced the issues and concerns related to securing three types of ITS

CEO Briefing Book

technologies. Presenters shared best practices to help mitigate some of the potential Discussion
vulnerabilities. The webinar was hosted by Ray Murphy, ITS Specialist with FHWA Office of

: ; ; " 2 Upcoming Webinars
Technical Services. The webinar recording is available here.

Upcoming Workshops
"Post TRB Annual Meeting Research” Webinar

We've recently completed the "Post TRB Annual Meeting Research" webinar. CLICK HERE
FOR "TSM&O Research Themes" document. This webinar recording is available here. Click
here to begin or join a discussion on this topic in the Discussion Forum. M SUBSCRIBE TO OUR

"NOCOE/AASHTO NPMRDS Webinar Series Part 1: Introduction to the NPMRDS" EMAIL NEWSLETTER
Designed for managers, directors, and executives, the webinar series highlights the data SIGN-UP TODAY!
available to state DOTs, how the National Performance Management Research Dataset

Regional Operations Forums




SPHCTRUM Connected &

MART S
— HIGHWAYS Vgﬁi’gg;mus

e  How technology is transforming
transportation
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Intelligent Drive

Self-driving features that debuted on the 2014 Mercedes-Benz S class:

Active Blind Active Lane Collision Prevention Parktronic Plus with Rear Magic Body Control:
Spot Assist Keeping Assist Assist with Adaptive Collision Protection adjusts suspension for
Brake Assist uneven roads

Distonic Plus: Steering assist ~

uses cameras to help the driver _g#®u y » \ » . Cross-
keep the vehicle centered . & X 4 O\ Traffic
in the lane ' | | - v "

In vehicle technology



IHTEALIGENT TRAMSFORT SYSIEMS

Relnventing Transportation in Our Connected World

September 7-11, 2014 | COBO Center | Detroit, Michigan
www.Itsworldcongress.org



“We are on the threshold of a transformation in

mobility that the world has not seen”

- Lowell McAdam, CEO, Verizon
2014 ITS World Congress

verizon

I



Internet of Things Growth

Mobile And Other Connected Devices
Will Help Us Control The loT

12

Billions

i 10
m Connected Cars

Wearables

®m Connected/Smart TVs

We Are Here

1 Tablets
® Smartphones

2 ® Personal Computers
(Desktop And Notebook)

2017E 2018E 2019E

2014 2015E 2016E

2013
BI INTELLIGENCE

Source: Bl Intelligence Estimates



Connected Cars

By 2020, 100 Million New Cars Will Have
Their Own Internet Connections

100

Millions

80

60

40

20

2016E 2018E 2020E

BI INTELLIGENCE

2010A 2012A 2014E

Source: Telefonica, IHS Automotive, GSMA, SBD, Bl Intelligence Estimates



Consumer Interest

The Most Desired Connected-Car App?
Music Streaming By A Mile ...

Streaming Music For In-Car Use

A System That Allows The Passenger To Stop The Car If,
For Example, The Driver Suffers A Heart Attack

Car Identifies Traffic Signals, Congestion, Accidents, Delays,
Warning The Passenger In Advance Of Such Situations

Surfing The Internet Via A Monitor In The Car
Access To Social Media While In The Car

Car-To-Car Communication

In-Car Feature Enabling The Ability To Read And Dictate
Emails

BI INTELLIGENCE

Source: Accenture



Ford blueprint for mobillity

Vehicle-to-
infrastructure
technologies

Vehicle-to-vehicle
communications @

In-car mobile Digital maps and
communications cell-based

and interfaces communications €




GM announcement — Mary Barra, CEO

Connected
Vehicle “Super Cruise”
commitment

4G LTE
Connectivity




Autonomous vehicles

I



Autonomous Vehicles

I






Connected vehicle applications




Connected vehicle concepts




“The vision of a collision free world is within reach.”

- Frank Pollock, Honda R&D
2014 ITS World Congress

Time to
Collision (TTC)

mé

A

1.7 s

0.8s 045 s

0s

Warning
Delivered

I

Brake Assist
Double Driver

Brake Effort

Autonomous
Braking
Adds 0.6 g
braking




2025 Intelligent Transportation Vision

Cooperative Safety Applical

& 1. Automated Highway y

Driving

. Partially Automated
for Urban Driving

3. V2V Capabilities —

. V2P Reduces
Ped/Cyclist crashes O O
. 4G LTE Connectivity P ra
. Intelligent «*’j’éﬂ
Infrastructure : b

Investment







Key trends

Internet of Big Data Public vs Private
things J Sector Roles

Safety Changing skKill
Improvements sets




ODOT Connected/Autonomous Vehicle
Strategic Framework Initiative

Agency Prioritize CV Engage

Readiness Applications Nationally

I
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