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Workshop Agenda

1. Hosting of the workshop

2. Efforts to the Automated Driving Safety Evaluations
Safety Assurance joint promotion TF
SAKURA Project (Scenario DB)

DIVP Project (virtual evaluation environment)

3. Each Safety Evaluation Platform Added Value-Q&A
1 Systematic and flexible scenario design
2 Setting evaluation conditions based on actual traffic

3 Scenario connectivity & sensor/physical property model

[Break]

4 Highly consistent environment / spatial drawing sensor model
5 System evaluation with a virtual space
6 Virtual space model sensor weaknesses

7 Test result visualization

Overall Q&A

[Break]

4. Future development plans-Q&A




Safety evaluation platform Added value (Overall)
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Scenario DB

1. Comprehensive
scenario structure

2. Flexible scenario
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3. Standards compliance
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Item Def.

Safety analysis _

Safety design-
Safety concept
7 ‘ Test result
visualization

Approach

- [|.7Sensor/vehicl

definition

System development

- Environment/Space ™~

ADAS/ADS Safety Assurance Process

Final check
Safety assessment bEfae ElEaEE

Sub-system/
Vehicle verification
-validation

4 High consistency environment/spacial
drawing/sensor model

MATLAB
SIMULINK
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Scenario connectivity
KJand sensor/physical
property model

Necessary

Results[used;
aslevidence

Consistency
verification

N

iTest;Course/Lab

- pZ=n) A0
Sbe=ctual

__vehicle testuan

High quality
virtual

scope
assessment

evaluation

Continuous
integration

Vizualization
results/control

Data sources coneraion | Eaton &




Delight [Part 1] (Before/After) Jama <= @9 DIVP CERS

n Definintion of high quality items: Sensor set-up

Poten‘ial issues

overlooked

assumptions N

H Starting with inadequate Time & cost of incomplete
system specifications system specifications

Time & Cost of :’L“.
failure correctiom\ ~

Proposed value

Systematic/flexible
scenario design
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Post-process: - -

Development Verification Amount of hours Significantly reduced

Development starts with defined
system specifications established.
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Delight [Part 2] (Before/After) > LRI

E Required scope assessment set-up: generation of foreseeable scenario

Safety that autonomous cars must meet

Z~Problems

P

Autonomous vehicle systems, under

UNITED NATIONS their ODD/OD, shall not cause any
D) traffic accidents resulting in injury or

death that are reasonably

Assumed.range

BLEs foreseeable and preventable”

.. . ' N . - -~
Reasonably foreseeable Missing/leaking AA Poorly explained verification{{ «, «
ranges are set Verified set-ranges GCL')@ ranges result in issues difficult to\ ~
Added value
Evaluation based After mam
on actual traffic matchingloperationalldomaini&*actualitraffic
Scenario Structure Actual traffic flow data
b e < Raising explainability/transparency!
=
“ Each process demonstrate why the verification extent is acceptable.
f S . It is possible to explain
\ [) Future possibilities based on traffic h p e~ P
conditions of set foreseeable ranges the verification ranges
with clear evidences 6
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Delight [Part3] (Before/After) @ /274

E Consistently high virtual evaluation : reproduction of sensor weaknesses

213 {o g SllFActualfvenicleftesticannativerifylvariouslsensopmalfunctions’fandjverificationjvalidityfisldifficultiwithlalvirtuallevaluationlenvironment:
1
Can do Can choose Reproduces Selection criterion
settlngs
anythlng R current events - Can'tjudge
consistency
True value Additional V-
model sensor Cost
evaluation malfunction s
— Connectivity

) i
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I want to add and verify It is unknown if the V|rtu|aI|¢13vaLL||at||(1>n 0.0 ’ W|_thout conS|stenF re_sults, )
~— Fvarious sensor malfunctions environment can properly handle the judgement of criterion
malfunction verification. selection can't be made

Added value
Scenario connectivity ibelreproducedfandjverified®
and sensor/physical Model
ode - . g .
Rropertymodel Consistency verification (approach/results/accurac
e ' onment/s ". 1 . eIing Principle Request by item Eghn'gg‘r’: :Verification content & verification result
: 5 o o © 18& No.X-n E m companson result
System evaluation €5 @0 [)g 42 Spread | - car “Error range It is verifiable with the appropriate environment!
using virtual pace 28 |O s 43. jerk : t\; (VST \
TN " IS | O 4 Traffic flow . Sim \Vintlal
Experiment veri on ]
EVirtual space model ] (Lab/Test course) Agreed
defect . =
Sl Results for each item can be checked s

{ It can properly handle sensor Confirmed efficient {
malfunctions verification virtual evaluation




Delight [Part 4] (Before/After)

Added value

Test result
visualization

m Continuous integration: results visualization/management

Before

AfteriaggregatingitheldevelopmenticodelofieachipersonlinichargeXtheldefectsifoundlinitheitestiimpactiallargelrangelandicauselrework?

Defined Functional Module g Integration functional Combinational
requirement >- > desian COdmg " . tests 1 test test

Cause unfoldmg

A0~
Each person in charge After a lapse of time and collecting each (| @4@
develops ADS logic in parallel deliverable in the test problems are found

-

The range and influence of the
problem becomes enormous.
Resolving it is difficult and costly.

S R PR N
Sl SO e i S

Defined Functional Module H i
E=e Unit test

This can be used according to the required particle size in each process! N

: ; Perform necessary/sufficient tests Quickly check if the : ;
in each process and repeat the correct specifications are
short-term development cycle made correctly
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