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Transportation and Al

Randy Iwasaki
October 17, 2024

Image: Al Magazine



Topics

* Principles
* Definition of Al

* Applications

1) Department of Motor
Vehicles

2) Airports

3) Department of
Transportation

4) Computer Vision

lwasaki Consulting Services 2024. All rights reserved.
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Principles
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Moore’s Law

Image: MIT Technology Review
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Kryder’s Law

lwasaki Consulting Services 2024. All rights reserved.
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The Cloud in mobility and transportation

@@ Agility: Develop and roll out new applications, quickly.

@ Cost savings: Pay for what you use. Total cost of ownership.

Eij Elasticity: Only provision resources you actually need.

Q Innovation: Focus IT resources on transforming customer
= experiences.

@ Global reach: Deploy globally in minutes.

lwasaki Consulting Services 2024. All rights reserved.



Definition

https://nap.nationalacademies.org/catalog/27880/implementing-machine-learning-at-state-
departments-of-transportation-a-guide?utm_source=TRB+Weekly&utm_ campaign=bal7d22249-
EMAIL_CAMPAIGN 2024 07 _08 08 32&utm_medium=email&utm_term=0_c66acb9bce-
bal7d22249-%5BLIST_EMAIL _ID%5D

lwasaki Consulting Services 2024. All rights reserved.



n
What is it?

o

m Artificial intelligence (Al)

o O Any technique that enables computers to mimic human intelligence using
— logic, if-then statements, and machine learning (including deep learning)

A subset of Al that uses machines to search for patterns in data to
build logic models automatically

Eg} Machine learning (ML)

—O

Deep learning (DL)

A subset of ML composed of deeply multi-layered neural networks
that perform tasks like speech and image recognition

—

Iwasaki Consulting Services 2024. All rights reserved.



The reach of ML is growing

—
C |
\k—//
INCREASED
SPENDING

By 2024, global spending
on artificial intelligence
will reach $110 billion

—IDC

IDC, “Worldwide Spending on Artificial
Intelligence,” https://bit.ly/3mpQac2.
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FROM PILOTING TO
OPERATIONALIZING

By the end of 2024, 75%
of enterprises will
shift from piloting to
operationalizing Al
—Gartner

Gartner, “Gartner Identifies Top 10,”
https://gtnr.it/3BIn3uU.

lwasaki Consulting Services 2024. All rights reserved.
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Al
TRANSFORMATION

57% said that Al
would transform their
organization in the
next three years

—Deloitte

Deloitte, “Thriving in the Era of
Pervasive Al,” https://bit.ly/3CtGDqaf.



https://bit.ly/3mpQac2
https://gtnr.it/3Bln3uU
https://bit.ly/3CtGDqf

Business impact of machine learning

—

OPTIMIZING BUSINESS
WITH NEW EFFICIENCIES

Create greater efficiency
through sophisticated demand
planning and forecasting
models

= \ |
Y Ly
MAKING SMARTER, FASTER ADDING NEW CAPABILITIES TO
DECISIONS EXISTING PRODUCTS
Make more informed, faster Enrich existing product to
decisions to act on improve customer engagement
opportunities sooner and get and
better results attract new users through

deeper experiences

Iwasaki Consulting Services 2024. All rights reserved.

INVENTING
NET-NEW PRODUCTS

Use data to develop innovative
ideas and bring new products
to market
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Example 1:
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Department of Motor Vehicles
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Department of Motor Vehicles

1

Image: Los Angeles Times

lwasaki Consulting Services 2024. All rights reserved.




Department of Motor Vehicles

Keep your summer
plans rollin’

GO2LINE

|I.?'. : 5:|l.:: I|'..'I.'I
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lwasaki Consulting Services 2024. All rights reserved.

Your schedule
IS busy enougn
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Example 2:
Airports




Airports
%ﬂi

Departed
:":li rera .II‘-I

. A
. F(} I_] on -
Runway ™
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Example 3:

Department of Transportation
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Department of Transportation

ICM Statewide System Boundary

o |CM Regional System Boundary

——1Ch Corridor System Boundary

it cft ) |l‘_' FMC Worksng Process

Data
Quality/
Filtering/

Processing

/Machine

Learning

[\ [Nonrealtime/ [\ [ "\ Corridor Data Services
U | gagen | | Mistorcdl [}

Local Store
090 1o

ICA Data Bus

~— 1yragg)
Relational/SOL

. gﬂ= _—
NoSOL Tirne Seres
Column Store

https://ops.fhwa.dot.gov/publications/fhwahop19052/chap4.htm
https://www.fhwa.dot.gov/publications/research/ear/22026/22026.pdf
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Department of Transportation
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Department of Transportatlon
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Department of Transportation
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Bringing computer vision to the edge




o

2.0

Visual data from IP cameras doubles every 2.5 years

/ 3,500 PB daily data from IP cameras

1.8

$13.4B video analytics market
30% CAGR

16 / - 175M enterprise IP cameras

14 _—

/// However, 98% of
/

recorded footage is never
2020 2021 2022 2023 a n a IVZEd

Source: Market Research Future: Global Surveillance Storage Market, and Global Market Insights: IP Camera Market Report

1.0

lwasaki Consulting Services 2024. All rights reserved.
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Computer vision can automate a variety of tasks

 Detect, count, and track movement of objects

* Classify objects based on color, condition, and type

* Measure distance and proximity

e Read text and numbers

* Recognize gestures and physical activities

lwasaki Consulting Services 2024. All rights reserved.






_Bridge Inspection Re

Department of Transportation

—

Page 1 of 3

DEPARTMENT OF TRANSPORTATION Bridge Number + 39C0184

Structurs Maintenance & Investigations Facility Carried: EAST YOSEMITE AVE
Location : 0.9 MI W ARBOLEDA DR
City

Inapection Date : 11/24/2015

Inspection Type {
Bridge Inspection Report Routine FC Underwater Specifl Other
E‘_Hyﬂra-.ilic
SIRUCTURS NAME: FATIRFIELD CANAL \
CONSTRUCTION INFORMATION
Year Built =@ 1850 Skew (degress): o
Year Widened: ¥N/a No. of Joints : ]
Length (m) : 12.5 Mo. of Hingesa : v}

Structure Description: 2-span continuous RC slab on RC pler wall and RC diaphragm abutments
with monolithic wingwalls. Foundation type igs unknowsn.

Span Configuration t2 @ 15.5 fr

INEPECTION COMMENTARY

SCOPE RND ACCESS

A hydraulic field review wag done on 11-24-2015. The channel had ponded water
approximately & inches deep but no flow during this iovestigation. A1l substructure

elements were inspected.

BRIDGE ORIENTATION

Normalized Likelihood

Probability density

Probability density

Likelihood functions

1
I I Igood performance
poor performance ------
0.8 |
0.6 ol
04 i
0.2 i
0 4 - I L
° A 10 15 20
Probability density of mean
3 . ; : —
original
25 | goad performance ———— |
. i poor performance ------
2 | all data - |
1.5 F 4
1 i —
05 i
0 !
0 15 20
0.25 ! . .
original
0.2 good performance ———— |
- poor performance ------
0.1 i
0.05 =
0 .
15 20

lwasaki Consulting Services 2024. All rights reserved.




Thank you!

Randell lwasaki

President & CEO
lwasaki Consulting Services Inc.
randy@iwasakics.com

m Randell Iwasaki
3y @riwasaki2

Iwasaki Consulting Services 2024. All rights reserved.




ASK RANDY A QUESTION

Submit by Web:
PollEv.com/srtcs511

Submit by Text:

Send srtes511 & your E
message to 22333

Randy Iwasaki
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Abby Morgan

Kittelson &
Associates

Principal Engineer
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How can we plan for

Land Use &

Travel Behavior
Impacts of Smart Mobility?

Abby Morgan, PhD, PE

¢ KITTELSON

"N/ & ASSOCIATES



Smart Mobility Planning
O

CAV Readiness Plan
O GV Planning

& HCM CAYV Pooled Fund Study
Clean Transportation PIansQ

CV Pilot Evaluation CAV Hot Spots CV Evaluation

() CAV Equity,

Innovation Planning CAV & EV P .

. & Fiber Optic Readiness CV Sensors, anning
AV P°|.|CY:§ Smart City Evaluation,
Safety Standards Recommendations, AV Pooled Fund Study National AV Policy
& Future Parking Needs Assessment & Research
O
OEmerging Tech in Freight EV Planning

Regional AV PI(JnningO

ACES Updates
O

AV Shuttle Planning & Evaluation, CV Data Analysis CAV Planning
CV Evaluation, EV qunnin@

Oc.v2x Depl i Pl
AV Shuttle Planning c eployment Flan

Lessons learned from our work
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Traffic light online

é P 35mph

1474m '

@

0.3 mi

Walgreens

Automated y
alternative-fuel ride-hailing
Telecommunica’rions

ap
Sh"'e‘i',m vehlcles

analytics SN QG |’

connected
communities

wireless

Internet-of-things
3-D printing

drones




TODAY’S HOT TOPICS

Smart(er) Vehicles

Electric Vehicles

Smart Infrastructure

Land Use
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Transportation T.gchnol |e‘s f

Replace Replace the need for personal fravel

Enable better use of system resources

Support better management of systems






AUTOMATED RIDEHAIL SERVICE

The Vision:

Incentivize safe,
efficient mobility
alternatives




AUTOMATED RIDEHAIL SERVICE

The reality:

State and Federal
governments authorize
use

Cities weren't ready

No goals. No one knew
what to expect.

Cities experience first-
hand impacts

LT

e, . T




The reality:

Not all technologies are
created equal

Simple operating
environments enable
better performance
(flat, straight, dry)

AVs can address equity
and bias

New mobility options

AUTOMATED RIDEHAIL SERVICE

Blinded Veterans Share Why They Love
Riding with Waymo in Phoenix

K
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Using Technology to Solve

Transportation Prob S v
/ " e
‘(-
What problem What available Is this the right
are we irying to tools can solve tool?

solve? our problem?

45
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Sé fechnology 1o Improve Inciaeni

ource: SVFD




Support better management of systems

v Monitor mobility performance

onsuttants:

R - 1_____""'—-—-—_

Asset Management

‘1-;|nm|mHIIII

vhubapp.com




WHAT SHOULD | DO NOW?

ldentify your “Smart Corridors”
Maintain your infrastructure
Upsize conduit & signal cabinets

Collaborate across the region for consistent solutions



WHAT SHOULD | PLAN FOR?

Specify the problems you are trying to solve
Plan for Big Data (data sharing agreements, staff training)

Update land use plans and zoning codes

Rethink your hiring needs and organizational structure

ShR R A

Continue to monitor & be flexible
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Abby Morgan, PhD, PE
2 Principal Engineer
' amorgan@kittelson.com
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ASK ABBY A QUESTION

Submit by Web:
PollEv.com/srtcs511

Submit by Text: -
Send srtes511 & your E
message to 22333

Abby Morgan
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. Daniel Lai
City of Bellevue

Smart Mobility
Manager
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,Enart City Elements

CONNECTIVITY TRANSPORTATION
Improve consumer services Improve people’s ability to
and communications move around the city safely

infrastructure, with focus on and efficiently
speed, availability and choice

WATER BUILDINGS

Ensure high-quality delivery Enhance building systems
of water services to homes and analytics to improve
and businesses to minimize building systems
disruptions and increase performance, efficiency and
customer service resource conservation
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PUBLIC SAFETY

Further integrate
infrastructure, services,
agencies, and personnel
to keep our residents and
visitors safe

ENERGY

Improve and integrate
energy systems to ensure
sufficient, efficient and
reliable energy that powers
our modern digital society

55



Smart Mobillity Plan

* SMART MOBILITY PLAN

Smart Cities Transportation Element
of Bellevue Smart




Smart Mobillity Vision

Use innovation and partnerships to deploy
emerging technologies that enhance the safety,
sustainability, efficiency, and accessibility of
Bellevue's transportation system.




,_afﬂc Slgnal Technologles

» Bellevue reached 100% adaptlve .
signal control in 2016 i Advanced sensor

technology at two
= 100% high speed network connectivity

between traffic signal and city hall

B pilot intersections In
Downtown Bellevue




I'TS Technologlies In Bellevue

SCATS Access
File View Edit Login Tools Window Help

Cycle Lock Trim Detector Alarm RAM Update Short Clearance Fallback

Dwell Notices Lamp Fault Long Clearance High Density

Plan Lock Incidents Major Alarm System Alarm Messages Increment Failure

Central Manager - City of Bellevue User 0 - Level D

Find  Monitor |Subsystem | Strategic Monitor

26 ' Alarms SC IH NF BELVU1 Subsystem 18 Degree of Saturation 89 -‘—E scats |
Split Plan 1 Masterlink Subsystem Flan 1 Married + Cycle Generator 88
Offset Plan 3 Offset 0,0 A Link Plan 2 Link -23,-23B 2 Active Link -23 B 27

Special Facilities 23,6 Cycle Plan none Cycle Length 135 Required Cycle Length 124

it TCS 26

Active Plan
SA> 31% | 41

“ 14%

Bl s 6 [ 7 STAGES

l o0 HD CAMERAS: 100% COVERAGE

. Tty

lBELVU1

1ITTH AVE NE

B s

NE §TH ST

Site Operation
<A> H28N 16

Adaptive Signhal Control NETWORK: 10 GB SPEED




Data Analytics in Bellevue

Bellevue Transportation Depariment

fa Traffic Operations & Device Maintenance

Source: 18 permanent city bicycle Source: Arterial comridor speed data from

Iteris ClearGuide; Mon — Fri, 4—6 PM

@ Traffic Incidents [ ol e A® Cyclists (¢) PM Travel Speed

counters {regional trails exciuded)

2%

77%

13K vsi% 23% [ 24mn T1%

V2%

2%
Compare TR 3ime :C!'I".'B'_-'""' p are e ¥ same 30

1,983 185%

DF

226

148K 8%

day Year ear 1o cae

Jan eb Mar Anr

Worst Dates (YTD)

Friday , May 10, 2

Friday , Getober D4, 2024
Thursday , September 12, 2024

Friday , June 21, 2024

Friday , August 30, 2024

v 2022 == 2023 —=— 2024

May Jun

Incidents

18

17

16

15

15

30,000

25.000

20,000

15,000

10.000

3,000

wen 2022 —o— 2023 —— 2024

Mar ApT May Jun Jul Aug Sep

Top Locations (YTD)

114th Ave north of SE 8th S (MB & SB)

116th Ave south of SR 5

W Lake Sammamish Pkwy SE north of 180th Av

ME 12th St eastof 112

th Ave (EB & WB)

Wewport Way west of Somerset Blvd (EB & WB)

Oct

Nov Dec

Daily Average
87
85
64
61

37

PMA Density

e 2023 Low

2023 Medium e~ 2023 High

—e— 2024 Low —=— 2024 Medium —— 2024 High

Jan  Feb Mar Apr  May Jun

Slowest Segments (YTD)

Bellevue Way NE from NE 12th St 10 Main St
NE 4th 5t from 116th Ave NE to Bellevue Way
ME 4th St from Bellevue Way to 116th Ave NE

Least Reliable Segments (YTD)

-

140th Ave NE from Bel-Red Rd 1o NE 8th 51
Richards Rd from Lake Hills Conn to [-90

Coal Creek Pxwy from Factoria Blvd to Forest Dr SE

"o

Jul Se 1 MNov Dec

Average Speed (mph)
10.48
10.56

11.21

Planning Time Index
3.91

3.58

3.3
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CHANGES
at the Curbside




,E/olving | andscape at the Curp

= On-demand = TNC/Taxis = Connected/
Delivery (eCommerce, , Autonomous
Goods Delivery, - Parkmg Vehicles
Food Delivery)

= Delivery Robots

= Micromobility
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,_urb Management Technologies

CurbLR Regulation Map (Bellevue, WA)

Day:| Monday Time: 08:00

Inventory p

Total car

lengths

* Provides a o
dynamic capture of
curb utilization

No Parking

relative to time and

Loading

geography

Paid Parking

k|

\
A Wil
T YRR TN TR Y T— I I

Other Restricted Uses

I'-'-: 4, Download CurblLR data

Py
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S W
N 04



E\ared Mobillity In Bellevue
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,Erategic Vision for
Automated Vehicles

Improve Invest in Ensure .
Sa?ety Innovation Transportation Equity
Leverage Increase Enhance
Strategic " Mobility Options Sustainability

Partnerships

OQ:A:;BE‘(«
§ %ﬁ ﬂ:, Adapted from City of Bellevue 2018 Smart Mobility Plan; SDOT 2017 New Mobility Playbook, and
3 ~ . q - .
LAty Washington State AV Work Group 2018 Cooperative Automated Transportation Policy Framework 67



,Eellevue’s Safe System
Approach to Vision Zero

%

Death/Serious Injury
is Unacceptable

While no crashes are desirable, the

b

Humans
Make Mistakes

People will inevitably make mistakes

®

by

Humans Are
Vulnerable

People have limits for tolerating crash

Safe System approach prioritizes
crashes that result in death and
serious injuries, since no one should
experience either when using the

that can lead to crashes, but the forces before death and serious injury
transportation system can be designed occurs; therefore, it is critical to

and operated to accommodate human  design and operate a transportation
mistakes and injury tolerances and system that is human-centric and
avoid death and serious injuries. accommodates human vulnerabilities.

transportation system.

Y4

Responsibility
is Shared

All stakeholders (transportation

006

Safety is
Proactive

Proactive tools should be used to

8

Redundancy
is Crucial

Reducing risks requires that all

A system users and managers, identify and mitigate latent risks in parts of the transportation system
OQS_BEQ vehicle manufacturers, etc.) must the transportation system, rather are strengthened, so that if one
_{:z ‘%,-: ensure that crashes don't lead to than waiting for crashes to occur part fails, the other parts still
e :z?é" fatal or serious injuries. and reacting afterwards. protect people.
%GHH?';»T@"O

68



,Eellevue’s Safe System
Approach to Vision Zero

7 2021 VSONZERD ACTIN LA

72 2023 VISION ZERD ACTION PLAN

ONE CITY TEWARDS SAFE STREETS

9 () VISI0N ZERD STRATEGIC PLAN
; %’g ONE CITY TOWARDS SAFE STREETS gﬁ@ k

TOWARDS
ZERO

TOGETHER

rrrrrr

PARTNERSHIPS
HEEEEOEED EEOEED BN O I Oms
Safe System - Council 2020 Vision Zero 2021 Vision Zero 2022 Vision Zero 2023 Vision Zero

Strategic Plan Action Plan Action Plan Action Plan

Resolution (2020)

o)
>
N

CIT
w /an

»
)
sy,
2\
9A
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Cloud Computmg + AI + Vldeo Analytlcs
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2023-2024 Edge Compute Partnershlp

-ﬁ Bel-Way ME §* > Bel-Way NE 8* - Center

gtk
T

"'x_: Exclusion Zone 2

car
28 km/h Car i
L S
Exclusion

{ @ar |
| 26 a/n

Fri Apr 21 2023 11: 5}'
Bel-Way ME &* - Center
COBIPCAMPRZ1

A Alarms and Tasks (D

Name Occupanis
Crosswall 1
Crosswalk 2

Crosswalk 3

Crosswalk 4 Sl Py e N B e N 6 i i P S ™ oo S h




l Safe System - Video Analytics

» Cloud-based video analytic solution

» _everages Bellevue’'s traffic

camera platform

= Automatically flags anomalous
movements based on vehicle

trajectory
* Provide video playback of events that

constituted an anomalous movement

* Provides comprehensive insights on
traffic operations and safety
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Live Alerts Map =L & lllegal Maneuver

;{ ALERT DETAILS  MANAGE ALERT  ACTION HISTORY
Map Satellite NE 8th St / Bellevue-Way ~

< Non-recurren OLabels alerts) v ; T Configured for ME Bth St/ Believue-Way MWE dih 5t 7 106th fwve NE

S B B my

S hours ago T TR . 1g Bhvd / 132nd Ave NE

lllegal Maneuver DETAILS

l

s vehicles making an illegal maneuver :
9:01 AM - 31 Jul 2024 : , SITE DETAILS

§ Site Name: NE 8th 5t / 112th Ave NE Road User Type: Passenge
~“m“?‘w=k.;_ Camera Name: Test WWD 1

S

5 hours ago

lllegal Maneuver

Detects vehicles making an iliegal maneuver
8dd AM - 31 Jui 2024

DETAILS
M INFORMATION

& hours ago

lllegal Maneuver
Detects vehicles making an iliegal maneuver - e o
S ' : ALERTL REPORT ERROR

@
=
+]

DETAILS

IR ) B H IR NP [ I B L P B




MART Grant g

LEGEND NE 40TH ST

=== Bus Rapid Transit

4

=== East Link Light Rail =
== SR-520 o u
Study Area Census - ;
Tracts - =
(=}
Disadvantaged T - S
(=) <*
Census Tracts = O
* NE 24TH ST
148TH AVE NE/
Z — NE 24TH ST
g NE 20TH ST 156TH AVE NE/
< * NE 20TH ST
= 132ND NE/ 257.02 w
< SPRING BLVD p 4
pEL” - z Hopw
T
= ~
g Crossroads Park &
! Community Center
156TH AVE NE/
NE 10TH ST*
NE 8TH ST
— NE 8TH ST
=4 NE 8TH ST
g" (CROSSROADS)
o <
WAsHiNG o "”s S
-
236.03 232 01 232.02

BN BN |MVILES
0 0.25 0.5

74



,?assive Pedestrian Detection:

. m conflict vehicle signal
= GOAL: Detect slow moving | § I

pedestrian and extend
current phase so conflicting
vehicles are not released

. " ~vﬂashing

= HOW: Real-time detection -
and identification of _
ped estrian in crosswalk e

zones, using LIDAR and/or S TR E .

conflict vehicle signal

phase in red I ' l

pedestrian signal
pedestrian detected .

Vi d e O a n a Iyti CS v § cross phase :E:irr:;ialkliaie has IEI

4
| |
a —
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,2_023—2024 Cellular
Vehicle-to-Everything Partnership

* spoke

sy SRIOVISIons

Tl A%

r

P -

& b
y 3 Bellevue blazes trail in technology to make
roads safer for cars, bikes, pedestrians

/6



,EVZX Partnership: Use Cases

Pedest

-, W

e

lon In

rlan detect
INntersection

Car-to-Cloud

SPAT data

e ’.oau_ =

Car-to-Cloud

Pedestrian
safety data

77



,_—VZX Partnerships

Prgp Addeesa/inkensection Ne:. [1316 [TCP)
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s TR U 7 1316 - Signal Groups
Spocial Faciities 734 e e
wor | Maint Irdersecton 1316 .

bt [ToSCATS : <2385 <1h> <2l <D > - 1
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A% 40 ToSCATS: <36 ci?>
From SCATS. <315 <258 45 «5TH

T | | Ta SCATS : <305 <115 el 2> > ol
ERED et . . EEEE From SCATS: <233 il <301 P
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C-V2X Partnership: Making the Invisible Visible

Cellular-Vehicle-to-Everything
(C-V2X) technology enables
critical safety alerts and
enhanced situational
awareness between drivers
and the surrounding
environment.

V2P

Vehicle-to-pedestrian
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Vehicle-to-vehicle
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Vehicle-to-infrastructure

V2N

Vehicle-to-network




Daniel Lal, PE

dlai@bellevuewa.gov
425-452-6178




. ASK DANIEL A QUESTION

Submit by Web:
PollEv.com/srtcs511

Submit by Text: -
Send srtes511 & your E
message to 22333

Daniel Lai
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Thank you for coming!

2nd Annual Regional Transportation Summit

EMBRACING INNOVATION

Integrating Technology in Transportation
October 17, 2024

f @SRTCSpokane m Spokane Regional

CO n neCt Transportation Council
o @SRTC_Spokane
with SRTC

O| @srtcspokane

@ www.srtc.org



	2nd Annual Regional Transportation Summit-Canva.pdf
	2nd Annual Regional Transportation Summit Slides.pdf
	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Transportation and AI
	Topics
	Principles
	Moore’s Law
	Kryder’s Law
	The Cloud in mobility and transportation
	Definition
	What is it?
	The reach of ML is growing
	Business impact of machine learning
	Example 1:�Department of Motor Vehicles
	Department of Motor Vehicles
	Department of Motor Vehicles
	Example 2:�Airports
	Airports
	Example 3:�Department of Transportation
	Department of Transportation
	Department of Transportation
	Department of Transportation
	Department of Transportation
	Slide Number 27
	Visual data from IP cameras doubles every 2.5 years
	Computer vision can automate a variety of tasks
	Slide Number 30
	Department of Transportation
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Lessons learned from our work
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Automated Ridehail Service
	Automated Ridehail Service
	Automated Ridehail Service
	Slide Number 44
	Slide Number 45
	Slide Number 46
	Slide Number 47
	Use Technology for logistics
	Slide Number 49
	Slide Number 50
	Slide Number 51
	Slide Number 52
	Slide Number 53
	Slide Number 54
	Smart City Elements
	Smart Mobility Plan
	Smart Mobility Vision
	Traffic Signal Technologies
	ITS Technologies in Bellevue
	Data Analytics in Bellevue
	CHANGES �at the Curbside
	Evolving Landscape at the Curb
	Slide Number 63
	Curb Management Technologies
	Shared Mobility in Bellevue
	Strategic Vision for Automated Vehicles
	Strategic Vision for �Automated Vehicles
	Bellevue’s Safe System �Approach to Vision Zero
	Bellevue’s Safe System �Approach to Vision Zero
	Cloud Computing + AI + Video Analytics
	2023-2024 Edge Compute Partnership
	Safe System - Video Analytics 
	Slide Number 73
	SMART Grant
	Passive Pedestrian Detection:
	2023-2024 Cellular �Vehicle-to-Everything Partnership
	C-V2X Partnership: Use Cases
	C-V2X Partnerships
	C-V2X Partnership: Making the Invisible Visible
	Slide Number 80
	Slide Number 81
	Slide Number 82
	Slide Number 83


