AUTOMATED
VEHICLES
SAFETY




My AV
\] o u r n e y —— Averified- Trucking Safety/Performance

Verification

AV Demo @ CES 2014 é::i?;:aI;::yAv Safety & Performance
1st Level-4 AV Demo @
CES

dRISK - AV Training & Risk Assessment
NASA tech applied to AV risk
identificationand mitigation
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+ BISTEMS STRATEGY

Automated Truck Working Group
Industry, DOT,DOD collaboration

—— LMAV Development
Led Olli creation,
testing, deployment
strategies

—— USlIgnite/USArmy AV Pilots
Scalable AV strategies on military
bases (ERDC & Fort Carson)

— UGVs/UAVs Swarms
Applying swarmartificial intelligence
to

AVs (DARPAspinoffs)
ARIBO, Fort Bragg, NC 3
1st plans and piloting AVs on military
bases. 1st commercial AVin US

“— MunichReinsurance
1st AV insurance product (One of
the world'slargestreinsurance

groups)
GATEWAY London AAAAV Strategist PME AV Product Innovation
1st AV pilotsin 1st Public Access AV Shuttle AV development roadmap &
UK Pilot: Las Vegas 1stA-Podin US
North American Auto Show CES 2019 Aurrigo AV Demo
1stLevel-4 AV @ NAIAS 1stautomatedpod demoin US
ITS World Congress Michigan Mobility Challenge

1stLevel-4 automated Shuttle @ ITSWC 1st public pilot with accessible A-
Pod

Dubai World Challenge for
Self-Driving Transport
1stautomatedshuttle pilotin
UAE (1 of 6 judges)
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TRENDS AND
TRANSITION




Welcome to tleanss, safer, smarer mekily,

'In‘____ )




S NNIO SIELEST)



-




@ see. think. act.

From robo-taxis to tractors

Transit Robo-Taxi Autonomous Delivery
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Slide 11

ccl2 Need a cargo vehicle like Aurrigo or EasyMile TLD
corey clothier, 12/1/2020

KM4 Can we get permissions for EasyMile to use an image?
Kesteven, Mike, 12/2/2020

KM5 https://easymile.com/vehicle-solutions/tracteasy
Kesteven, Mike, 12/2/2020
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Delivery

Bedestrian evTs Firefly
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SAFE
DEPLOYMENT
PROCESS




How safe Is safe
enough?

o Safety = no harm

o Safety Is a prerequisite for
successful AV deployment

. Avlcgidance of unreasonable
rs




A holistic
safety
assessment is
needed!




What do we mean by holistic?

e Overall safety culture

e Operating environment
 The ADS and vehicle

* Performance

* Operational elements
» Experiential feedback
e Lifecycle




A Holistic Safety
Assessment

MONITOR & MANAGEMENT

EVALUATE & OPERATIONS

HOLISTIC SAFETY
ASSESSMENT



HOLISTIC AV

SAFETY
ASSESSMENT

ODD Risk
Assessment

AV Application
Assessment

AV Operational
Risk Assessment

Facility AV Safety
Assessment

Ridership
Interactions and
Safety

Mapoing &

STANTEC GENERATIONAV™

Deployment

Hiring, Training
& Management

Standard
Operational
Process
Monitoring, reporting
and continuous
improvement
Emergency
Operational
Processs

Compliance

ACCELERATING AUTONOMY



AV PLAYBOOK

AV Planning through a Playbook construct.

GETTING
STARTED ‘ ACQUISITION IMPLEMENTATION OPERATIONS

STANTEC GENERATIONAV™ ACCELERATING AUTONOMY



ODD RISK

ASSESSMENT
MAPPING & APPLICATION
DEPLOYMENT ASSESSMENT
PASSENGER SYSTEM
INTERACTIONS RISK
& SAFETY ASSESSMENT
FACILITY
OPERATIONAL
SAFETY RISK



GENAYV ODD RISK ASSESSMENT

powered by J(risk)

Data Sources Knowledge Graph Database AV Optimization Tools
AV STACK RISK ASSESSMENT TOOL
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ROUTE RISK ASSESSMENT TOOL

FAILURE MODE
ANALYSIS

It is important to assess the ODD to align to the capabilities of the AV ensuring its ability to operate safely and effectively
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Management & Operations

COMPLIANCE 05’)%%%1;??8
ASSESSMENT

ASSESSMENT

MANAGEMENT
& OPERATIONS ‘

EMERGENCY HIRING,
OPERATIONS TRAINING AND
ASSESSMENT MANAGEMENT




Monitor & Evaluate

LESSONS OPERATIONAL
LEARNED FEEDBACK
STANDARDS & MONITOR & METRICS
REGULATIONS EVALUATE
VEHICLE & PLANNING &
SYSTEM DEPLOYMENT

UPGRADES ©®eeeee* UPDATES




© 2021 Streetscope, Inc. Confidential and
Proprietary. Do not distribute.
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APPLY NEW
LEARNINGS

DID WE DISCOVER NEW
OR UNUSUAL DRIVING
SCENARIDS?

PRE-TEST
OR TRIP
BRIEFING

AV SAFETY
ASSESSMENT CYCLE

EXAMPLE &

WERE THERE MANUAL OVERRIDE
NEAR MISSES? REQUIRED?

Cause? Cause?

ENSURE
OPERATIONAL
READINESS

POST-TRIP
REVIEW



Benefits of using
a holistic safety
assessment

» Builds owner/operator
confidence

e Builds public trust
« Applicable to all types of AVs

» Applicable to all deployment
environments

» Goes beyond the venhicle into
management operations and ¢
lifecycle




Thank you

Corey Clothier

Director

Stantec GenerationAV®
Corey.clothier@stantec.com

Andrew Smart

Safety Consultant

Stantec GenerationAV®
Andrew.smart@stantec.com




