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Smart City Solutions
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Worldwide: Traffic Fatalities

Leading Causes of Death (2004)

RANK LEADING CAUSE %
1 | Ischaemic heart disease 12.2

2 | Cerebrovascular disease 9.7

3 | Lower respiratory infections 7.0

4 | Chronic obstrudive pulmonary disease | 5.1

5 | Diarrhoeal diseases 3.6

6 | HIV/AIDS 3.5

7 | Tuberculosis 25

8 | Trachea, bronchus, lung cancers 2.3

9 | Road traffic injuries 22

10 | Prematurity and low birth weight 2.0

11 | Neonatal infections and other 1.9

12 | Diabetes mellitus 1.9

13 | Malaria 1.7

14 | Hypertensive heart disease 1.7

15 | Birth asphyxia and birth trauma 15

16 | Self-inflicted injuries 14

GLOBAL STATUS REPORT 17 | Stomach cancer 14
ON ROAD SAFETY 18 | Cirrhosis of the liver 13
TIME FOR ACTION @%ﬁ‘;ﬂ%ﬁiﬁ'&ﬂ 19 | Nephritis and nephrosis 13
20 | Colon and rectum cancers 11




USA: Traffic Fatalities
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NHTSA, Impact of Crashes (2010): Economic Cost: $242B; Societal Harm: $836B



Bellevue Resolution No. 9035

WHEREAS, the worldwide Vision Zero
movement is founded on the belief that
death and injury on city streets is
unacceptable and preventable
* The City of Bellevue endorses Vision
Zero as part of a comprehensive
effort to strive to achieve zero traffic

WALK BIKE DRIVE deaths and serious injuries on
SAFE Bellevue streets by 2030.




Bellevue: A Vision Zero City

A Vision Zero City meets the following minimum standards: O Vision Zero City

Vision Zero Citi
I S I o n e ro Ih es - Sets clear goal of eliminating traffic fatalities and severe injuries
- Mayor has publicly, officially committed to Vision Zero
Considering

Vision Zero plan or strategy is in place, or Mayor has committed to doing
Vision Zero
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Philadelphia

so in clear time frame
Key city departments (including Police, Transportation and Public Health)

are engaged.

Montgomery County
Washington, D.C.
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Source: Vision Zero Network



Bellevue: A Smart City

Level 1 — Ad Hoc

Basic access to
essential services

Level 2 - Opportunistic

Efficient operations
and service delivery
using targeted
performance
measures to
improve services

Level 3 - Repeatable

Level 4 — Managed
Defined and

measured processes

Level 5 - Optimized
and systems Integrated systems
performance to focus with cohesive
consistently meet | and optimized Predictive, proactive
standards of strategy, planning and adaptive urban
services or and execution to systems creating
performance consistently exceed |interoperable systems
benchmarks standards of for the highest levels of
services or performance, optimal
performance customer experience
benchmarks and resiliency from
major disruptions




Road Safety Concerns

BELLEVUE HOW YOU CAN HELP: MAP LEGEND
PEDESTRIAN % @ cuexon aga pont- Unsafe - Unsafe Behaviors by...
o) | & BICYCLE Tl @ seioct he typs ot issus o eations. | (@) Poople walking
& . Place your point on the map . Walking 0 Poople Bicycling

Making Bellevue 3 great place

@ Answor a tow questions, submit comments
1 walk 3nd bike: @

et 108 Putricsons” formarw e

icycling Poople Driving

Total Points Placed

Ped Facilities 514 32%
Bike Facilities 573 35%
Ped Behaviors 57 4%
Bike Behaviors 22 1%
Car Behaviors 452 28%
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Crash-Based (Ad-Hoc) Approach

Police officer
collects Vs
informa

)7 9 Accident regort
completed by
police officer

Copy of accident report
submitted to the
transportation dept.

The transportation dept.
enters select crash
information into database




Conflict-Based (Optimized) Approach

Serious Conflicts
Slight Conflicts

Accidents F
|

2 \, Potential Conflicts

Undisturbed Passages

Hyden’s Safety Pyramid (adapted from Hyden, 1987)



Video Analytics Platform

Leverage a city’s existing traffic
camera system to simultaneously:

k—
-4
i |

= monitor counts and travel speed
of all road user groups (vehicle,
pedestrian, and bicycle);

= document the directional
volume of all road user groups
as they move through an

2 Reviewed, snalyzed,
rioritized

: intersection; and,

= assess unsafe “near-miss”
trajectories and interactions
between all road user groups.

Plan for correcting
the problam is
developed




DNN Architecture

higher layer

I3 KT

during the training new image is shown to the the neurons the neurons neurons the network
phase, a neural pretrained network respond to respond to respond to predicts
network is fed simple complex highly complex  what the
thousands of labeled shapes, like shapes abstract object most
images of various edges concepts that likely is
objects, learning to we would based on its
classify them identify as training.
different

objects




Turning Movements

VEHICLE TURNING
MOVEMENTS

[MONTH: | may, 2016 J
[DATE: | 5.1.2016-5.2.2016 |

CARS 1
s || .
|

BUSES/TRUCKS




Volume Charts

J \ VEHICLE DISTRIBUTION
‘ ‘ CHARTS BY TIME OF DAY

= [MONTH: | MaY, 2016 ]
A [DATE: | 5.1.2016- 5.1.2016 |

11pm 12pm 10pm

30,000 cars/day

BUSES/TRUCKS

11pm 12pm 10pm

400 buses & trucks/day

PEDESTRIANS

1ipm

BICYCLISTS

12pm 10pm



Traffic Conflict Detection

QUANTITY, LOCATION
& SEVERITY OF NEAR
MISS EVENTS

| [wonh: [maveoe |




Traffic Conflict Detection
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Partnership Momentum
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Crowdsourcing Initiative

} Video Analytics towards Vision Zero
-

Worldwide problems demands bold action Make a difference, teach computers to learn

Video Analytics Traffic Safety Initiative Public Sector TrafficiAnalyticsiraining

r. Victor Bah

B Worldwide 1.25 million people are killed annually in traffic accidents B Unique opportunity to help prevent traffic crashes and save lives

B In 2016, road crashes resulted in 40,000 deaths and 4.6 million injuries B "Teach” our computers how to recognize vehicles, people walking and
in the United States. bicyclists

B Crashes are preventable and we need not wait for someone to be killed B Cities will be able to rapidly detect road conflicts and traffic engineers
or injured before we take action can then take preventative action to avoid crashes

Participate starting June (3)

http://www.ite.org/visionzero/videoanalytics/



http://www.ite.org/visionzero/videoanalytics/

Crowdsourcing Initiative

+ Skip and Get Next Task + Submit and Exit v Exit (0 Instructions

Annotate all objects of interest, moving, stationary, or obstructed, for the entire video.
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Suiian 1

Disable Resize

Hide Boxes

Hide Labels

Slower

Slow

Normal

Fast

What type of object did you
just annotate?

O Pedestrian

O BiCycle

O PedestrianWithStroller
O MotorBike

O Car

O Bus

| O Truck

O WheelChair

Pedestrian 2 8w T
[ ] Outside of view frame

[_] Temporarily not visible
[] Crossing Road
Pedestrian 1 BT
[] Outside of view frame

[ Temporarily not visible
[] Crossing Road

In this video, please track
all of these objects:

* Pedestrian

* BiCycle

« PedestrianWithStroll¢ ¥
< N >



Media Coverage
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VIDEO: New traffic tech
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Los anseLes | 20152025
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When the Vision Zoro LA leam comes 1o work evary day, we knaw the statistics about traffic collisions. In addition

10 the national numbers (40,000 deaths and 4.6 million in
omenting and mahine eaeing s

£ can b searchad, managed, aod

es), we think locally: Every year more than 200 peaple
die an the streets of Los Angeles, hall of whom are pedestrians or cyclists. Traffic collisions are the leading cause
of death for children between the ages of 2 and 14.

Crowdsoureed technology has already changed the way many of us uEL around |Lm Uber, Waze, and so on).
What if we could also use technology to predict where vehicle

accur, and then take steps to pravent them? Thanks to a new online platiorm and partnership called Video
KIRO 7 STUDIOS #BELLEVUE |

Analytics Towards Vision Zero, everyday ciizens can play a role In teaching computers how to recognize and
prevent potential waflic callisions before they happen.

y VOLUNTEERS NEEDED FOR NEW TRAFFIC TECH | KIRO @}

By using footage from traffic cameras across North America, VAVZ will “teach™ computers how 1o recognize near-

miss collisions. Data from these machine leaming systems will allow transportation engineers to predict where
crashes will occur and take proactive measures to prevent them.

Nationsi TV News Programs

L]
Hamilton partners with Microsoft on o 24° Video analytics help train computers to
Vision Zero traffic initiative (t:ognlx- road users, prevent collisions
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Traffic Analytics Dashboard

https://vavz.azurewebsites.net/



https://vavz.azurewebsites.net/

Traffic Analytics Dashboard (Overview)

Microsoft Traffic Analytics T, Alert History

+ Chord Chart +l* Engineering Chart @

. . BellevueWay NE8th
Busiest Intersections

Location Last Hr Total Week ADT ol

Q  150th SE38th 1949 40062 *
Q  BellevueWay NE8th 1172 48201 *
Q  150th Eastgate 1047 34215
Q  116th NE12th 882 30960 #
Q  150th Newport 778 19068 4

Alerts

o High Traffic Last 15min Mean 15min Deviation

150th SE38th 38thE WBL 45 194 132.0%

o High Traffic Last 15min Mean 15min Deviation

150th SE38th 38the WBR 63 29 117.2%

o High Traffic Last 15min Mean 15min Deviation

150th SE38th 38thE WET 37 128 189.1%

 High Traffic Last 15min Mean 15min Deviation

150th SE38th 150ths NER 23 106 117.0%




Traffic Analytics Dashboard (Bellevue Way & NE 8t")

m Microsoft Traffic Analytics 1 Dashboard Q Search 2, Alert History
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Traffic Analytics Das

Microsoft Traffic Analytics 1

< BellevueWay NESth v 12/05/2017 12/12/2017
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Traffic Analytics Dashboard (Bellevue Way & NE 8t")
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Traffic Analytics Dashboard (Overview)

Microsoft Traffic Analytics (M) hboard Q Search

Information

12/05/2017 12/12/2017 Intersection  All v Alert type Al ~ Name High Traffic
Type Traffic Anomaly
Traffic type Car

Alert Alert Type Intersection Direction Period Threshord 05
* High Traffic Traffic Anomaly 116th NE12th 12thE WBR 12/05/2017 08:00 -1 Historical value options  Average of 15mins intervals, over previous 6 Weeks

Compariscn method  Relative difference between latest and mean traffic
® Low Traffic Traffic Anomaly 150th Newpeort 150thS NBL 12/05/2017 08:00 -1 Directions aggregation  No aggregation - directions are handled independently
o Low Traffic Traffic Anomaly BellevueWay NE8th BellevueWayS NBR 12/05/2017 08:15 - 08:30 8 28.3 717
* Low Traffic Traffic Anomaly 150th Newpeort NewportW EBT 12/05/2017 08:15 - 08:30 5 194
* High Traffic Traffic Anomaly 150th Newpert NewportE WBL 12/05/2017 08:15 - 08:30 1 0 0.0%
* Low Traffic Traffic Anomaly 150th Newpeort 150thS NER 12/05/2017 08:15 - 08:30 2 9.2
e Low Traffic Traffic Anomaly 150th Newpeort 150thS NEL 12/05/2017 08:15 - 08:30 0 04 100.0%
® Low Traffic Traffic Anomaly 116th NE12th 12thE WBR 12/05/2017 08:15 - 08:30 6 218
® High Traffic Traffic Anomaly 150th SE38th 150thS NBR 12/05/2017 08:15 - 08:30 8 48
» Low Traffic Traffic Anomaly 150th Newport 150ths NBR 12/05/2017 08:30 - 08:45 1 8.6 88.4%
® High Traffic Traffic Anomaly 150th Newport 150thS NBL 12/05/2017 08:30 - 08:45 2 1 100.0%
* Low Traffic Traffic Anomaly 150th Newport 150thS NBL 12/05/2017 08:45 - 09:00 0 18 100.0%
e Low Traffic Volume Traffic Anomaly 150th SE38th 12/05/2017 09:00 - 09:15 305 7615
® Low Traffic Traffic Anomaly 150th SE38th 38thw EBT 12/05/2017 09:00 - 09:15 7 24 70.8%
e Low Traffic Traffic Anomaly 150th SE38th 38thE WER 12/05/2017 09:00 - 09:15 6 23.8 74.8%
® Low Traffic Traffic Anomaly 150th SE38th 38thE WET 12/05/2017 09:00 - 09:15 2 72
e Low Traffic Traffic Anomaly 150th SE38th 38thE WEL 12/05/2017 09:00 - 09:15 7 27.2 74.3%
® Low Traffic Traffic Anomaly 150th SE38th 150thN SBL 12/05/2017 09:00 - 09:15 7 312
® High Traffic Traffic Anomaly BellevueWay NE8th 8thE WBR 12/05/2017 09:00 - 09:15 32 206



Enhancing Pedestrian & Bicycle Accuracy

& unity

UNB

Universitat Autonoma
de Barcelona

Centre de Visié per Computador




Enhancing Pedestrian & Bicycle Accuracy

Synthia meets Physically-Based Rendering
(Preliminary Results: Work in Progress)
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Universitat Autbnoma

Centre de Visié per Computador de Barcelona

November 2017




2017 Transportation Achievement Award for Safety

|t¢-_' Institute of Transportation Engineers Inc.

1627 Eye Street, NW, Suite 600, Washington, DC 20006 USA | Tel: 202.785.0060 | Fax: 202.785.0608 | www.ite.org

Marianne Saglom
Communicafiens and Media Senior Director
202.785.0060 ext. 123

VIDEO ANALYTICS TOWARDS VISION ZERO PARTNERSHIP RECEIVES THE
TRANSPORTATION ACHIEVEMENT AWARD FOR SAFETY FROM
THE INSTITUTE OF TRANSPORTATION ENGINEERS

Teronto, ON, Canada— Video Analytics Towards Vision Zero Partnership, City of
Bellevue, Washington USA received the Trarsportation Achievement Award for
Safety at the Institute of Transportafion Engineers (ITE) 2017 Annual Meeting &
Exhibit, held July 30 — August 2, in Teronto, ON, Canada.

Consistent wath ifs Vision Zero policies, the City of Bellevue, Washington is
committed to generating better data on travel behavior, patterns, crashes, and
conflicts and developing collaborations with others in the public and private
sector to make our intersections smarter and safer. In recognition of the
opperiunities to enhance traffic operations and public safety, the City of
Bellevue entered into o technolegy development parfnership with Microsoft and
the University of Washington.

The video analyfics plafform that was developed leverages cloud computing
and machine learning systems to convert raw video footage from the City of
Bellevue's existing camera network into useful data that can be searched,
managed, and used to provide detailed information on traffic flow and allow a
more rapid response to non-crash fraffic conflicts.

The Transportation Achievement Awards are awarded annually for excellence in
the advancement of transportation to meet human needs, by entities
concerned with transportation such as governmental agencies, legislative
bodies, consulfing firms, indusiry, and other organizations. Awards are presented
in the categories of planning, design, operations, and safety.

Founded in 1930, ITE is a community of transportation professionals including, but
not limited to transportation engineers, fransportation planners, consultants,
educators, and researchers. Through meetings, seminars. publications, and a
network of more than 13,000 members, working in more than 90 coundries, ITE is
your source for experfise, knowledge, and ideas.

For more ITE award Photos, visit the ITE website at
http:/fwww. ddi /clients/iteawards zip

#H#




For More Information

Franz Loewenherz
Transportation Department
floewenherz@bellevuewa.gov
425-452-4077

WALK BIKE DRIVE

SAFE
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