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About Euro NCAP
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Celebrating 25 years
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Encourage manufacturers to
exceed the legal safety
requirements

60%

40%

Promote standard fit across
the European market,

= Example: AEB evolution -
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DSM: Implementation

2023: First-ever [direct]) driver monitoring assessment Pa T e
» Part of the Euro NCAP’s “Safety Assist — Safe Driving” protocol '
= Aimed at promoting standard fitment of driver monitoring systems

that effectively detect impaired and distracted driving, eventually
triggering the appropriate vehicle response strategies to warn driver
and/or mitigate risks.

Future:
= Driving Under Influence,
= DSM interaction with ADAS
= Determination of Oriver State beyond facial monitoring
= More fool-proof seat belt reminders;
= (Occupant classification for passive restraint optimization;
= Child Presence Detection [Direct Sensing systems]

© Subaru
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https://www.euroncap.com/en/for-engineers/protocols/safety-assist/

2023 DSM requirements

General requirements
= Default ON system, active 210 km/h
= [nitial learning phase (1 min) permitted at start of journey
= Deactivation must not be possible with a momentary single push of a button

System requirements

Time for a break

PSensing iver StALE Vehikle Response
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2023 DSM requirements

Sensing: Noise Variables

' y =

[ J [ J

CATECORY O CATEGORY 1 CATECORY 2 CATECORY 3 CATECORY 4

Driver Characteristics Occlusion Other Behaviours
Prerequisite Prerequisite Inform [if degraded]) Monitoring
« Age (16-80) * Lighting [Daytime- * Hands on wheel Secondary behaviar:
« Gender [All) Nighttime] * Eyewear [Dark shades] * Eating,
» Stature [AF05-AM35] * Eyewear (Clear glasses, » Facial Hair [Large beard] » Talking
‘ « Skin [Fitzpatrick type 1-6] light shades] * Facial occlusion [Face * Singing,
SenS"‘g * FEyelid aperture [From 6.0 |+ Facial Hair (short facial mask, hats, long hair) * Smoking/ Vaping,
mm to 14.0 mm)] hair] * Eye scratching/rubhbing
* Sneezing

*Monitoring: No performance
requirements
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2023 DSM requirements

Oriver State: Overview
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Driver State

State

Distraction

Subset of short distraction, specific scenarios

Type

Long distraction

A single long duration
gaze away from FW road
23s [+1sif compelling
evidence]

Short distraction

Cumulative 10s of
gaze away from FW
road in 30s window, 2s
reset

Phone Usage

Movement
Scenario i Owl
Non-driving task = Lizard
= Body lean
— Owl
Driving task
L Lizard
Non-driving task |~
Driving task -
Multi-location = ee———
Basic detection R
Advanced detection |— Lizard

v

Suddenonset / sickness

Drowsy — e.g. Head nodding
Fatigue Microsleep — Moment. eye closure
Sleep — Eve closed
Prolonged distraction
Unresponsive driver

No driver input

“Lizard”

Requirement

For each movement type, the
protocol lists several gaze
locations for which distraction
must be detected,

e.g., passenger face, in-vehicle
entertainment, rearview mirror,
driver lap, etc.

Sleepiness grading, e.g., KSS>7
Eye closure of duration <3s

Eye closure of duration >3s

>B6s eyes off-road or eyes closed

>3s not responding to warnings

Copyright © 2022 Euro NCAP. All rights reserved. 8



2023 DSM requirements

Driver State: Distraction

EYE CLOSURE
Joy

S
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Distraction| Distraction |Movement .
. Gaze Location
Type Scenario type
Passenger Footwell
Driver Side Window
Owl ) ! Passenger Face
- Passenger Side Window
Non-Driving Task IVI Display
Lizard IVI Display Glovebox
Long
Distraction Body Lean Passenger Footwell Rear Passenger
Passenger Side Mirror
Owl Rear Mirror
Driver Side Mirror
Driving Task - - -
Driver Side Mirror
Lizard Instrument Cluster )
Rear Mirraor
Passenger Side Mirror .
Owl Rear Mirror
Driver Side Mirror
Driving Task
) Driver Side Mirror
Lizard ) Instrument Cluster
Rear Mirror
~Short Passenger Side Window .
Distraction o Owl IVI Display
(VATS] Non-Driving Task Passenger Footwell
(Single Target) Passenger Footwell
Lizard Driver Side Window
IVI Display
Non-Driving Task ) o o )
) Lizard Any combination of non-driving task locations
[Multiple Targets]
Driver Side Knee
Driver Side Dashboard
Owl Passenger Side Knee .
OEM Charging dock
Driver Lap
Basic Driver Side Dashhoard
Driver Side Knee )
Phone Usage ) ) Upper Wheel Rim
Lizard Passenger Side Knee )
) Center Steering Wheel
Driver Lap .
OEM Charging dock
Held At On Road
Advanced Lizard Mounted At On Road

Held At Instrument Cluster

Total of 43 distraction test
cases [gaze locations] splitinto
Driving vs Non-Driving tasks, to
be accomplished via Owl, Lizard
and Body Lean movement types.

Copyright © 2022 Euro NCAP. All rights reserved. 9



2023 DSM requirements

Vehicle response

Time for a break

T’I‘ehicle_ Response
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Vehicle Response

Distraction

Immediate visual + [haptic or audible] warning issued when vehicle speed = 20 km/h after

Fatigue

Unresponsive
driver

Warning the driver is classified as distracted
High sensitivity FCW setting, activated <1 second of continuous gaze away from forward
road view
OR
Intervention Low level braking intervention, beginning immediately after the driver is classified as
distracted
OR
Any other intervention that the OEM considers to be appropriate.
Warning Immediate visual + [(haptic or audible]
High sensitivity FCW and LDW setting, to be activated immediately after driver is classified
- as drowsy
Intervention OR
Any other intervention that the OEM considers to be appropriate.
A minimum risk manoeuvre, meeting the requirements of UNECE R79 risk mitigation
Intervention function, should be initiated, where the distinct warning phase begins <1 second after a

driver is classified as unresponsive.

Copyright © 2022 Euro NCAP. All rights reserved. 10




Assessment & Verification

The Euro NCAP Secretariat will review the DSM dossier provided by the OEM and will ask

the test laboratory to spot check several Distraction, Fatigue and Unresponsive Driver

situations before awarding the points.
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ANERN

DSM Dossier

[

Supplied by OEM

Consolidating compelling
evidence of system performance
Review & Requirement cross-
check by Euro NCAP

Technical Bulletin - TBO36

ANERN

AN

Scenario selection by Euro NCAP
Performance verification by test
laboratory

At daylight, no glare, no rain...
Test subject randomly chosen
Technical Bulletin - TBO39

Copyright © 2022 Euro NCAP. All rights reserve

d.

11


https://cdn.euroncap.com/media/70321/tb-039-dsm-spot-testing-guidance-v10.pdf
https://cdn.euroncap.com/media/70320/tb-036-dsm-dossier-guidance-v10.pdf

DSM Dossier

Assessment & Verification

DSM Daossier:

System overview [template] Warnings [example]
= Report provided by the OEM containing comprehensive ok e s e d
System Features & Functionality Judgement
information of the DSM system. T e R
Number of steps required to deactivate the system
n C 0 n t e n t S : I:j:\i::::lg s:cr:l (Direct monitoring systems) DDE;;F ;::em
Act.ivmion speed (Indirect monitoring systems) OYes I:I]\;n
= System Overview: All technical details, sensor type and location, tC. b e e
Unresponsive Driver OYes ONo
= Sensing: Evidence of system detection coverage & limitations v U s Dtin (o et e O
= Driver State: Evidencing ability to detect distraction, fatigue and Driver state - Live metrics [example]
unresponsiveness D
] . , , , . gg:gtasses Eyes Likely Down: 1,541% e —'
= Vehicle Response: Details of the vehicle warnings and intervention orer oot St

1 0.480%
Driver Alert

strategies
= Containing videos and schematics
= KPI's reported on a basis of TPR.

= Reporting Example:
= Test case count for each detection requirement.

2 Warning

Rest recommended

@ Tesla

= Average and standard deviation of the TPR for each detection requirement, across all
subjects in the dataset.

AFER = (Content of the dataset used to measure performance, with categories for all the
g?n demographic aspects and noise factors specified in the protocol.
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SpotTesting

Assessment & Verification

Test provisions:
= Defined conditions at the test track [daylight, no shadows, no rain...]
= Test laboratory randomly picks a qualified test driver, seat position adjusted to his/her taste

= Several scenarios are executed [distracted, fatigued, unresponsive driver) by driving on a straight
lane at a speed range of [20 to 80 km/h]

= Repeat the scenarios where system was functional, with occlusion ' ‘

Glance measurement method fr‘i"i’ r7o0 ﬂﬂ ,—,n rfﬂ

;;;;;;;;;;

= Synchronized GoPro cameras, Image analysis frame counting [at 25 Hz]

= Camera positioning
= On forward road view - good detection of first eyes off road
» (Ontarget - good detection of glance location
= Vehicle warning

PFER
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Srg \n
E U RO N CAP Copyright © 2022 Euro NCAP. All rights reserved.

13



Assessment & Verification | =

Glance specification to be informed by OEM

= Lizard - [xx s] transition from forward road to
gaze location

= Owl - [xx s] transition from forward road to gaze
location
Schematics to illustrate specific gaze
locations to be informed by OEM

Parameters used for video analysis methaod:

© UTAC, DS

= T, Start of test (T,,,, - 4.0s]

" Tavay First movement away from forward road view

" Toaze First glance on gaze location UR stable eye and head position
" Tam First instance of audio/visual warning

* During the execution of the test, between Ty and T,,,,, the driver must be fully attentive with eyes on the forward road view.

way
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Assessment & Verification | =

Example: Long Distraction
= “Any single gaze away from forward road view of = 3s [+1 second with evidence for implementation]”

4s eyes on forward road view Eiﬁrga:w::“"jyoz_q%i?iﬂr:;rzs]s ] Os 1s 2s 3s 3s+1s
TIME
T[] Taway Tgaze Twarn
= T, Start of test (T,,,, - 4.0s]
x TaWay First movement away from forward road view
" Toaze First glance on gaze location OR stable eye and head position
Twam First instance of audio/visual warning

* During the execution of the test, between Ty and T, the driver must be fully attentive with eyes on the forward road view.
)
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Assessment & Verification

FCW Sensitivity change [Attentive vs Distracted]
* OEM informs about VUT's FCW timing [TTCs] at "attentive’ and ‘distracted’

No distraction Distraction
Signal Signal
L 3 &

_______________ | DMS distraction flag ON

DMS distractionflag OFF [ AEB alarm setting change flag
FCW alarm setting change fla
J g g / FCW
FCW A
[sec] |* [sec]
| Time[seé] 1 Time[seé]

oPFER
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Assessment & Verification | =

~ FCW Sensitivity change [Attentive vs Distracted]: Verification

= Manoeuvre: VUT travelling at 36 km/h [10 m/s] towards a stationary GVT [CCRs scenario].
= Criteria: Checking that FCWs are issued at a different timing [cones are just for reference]

Scenario 1: Driver distracted Scenario 2; Oriver attentive
‘Distracted’ FCW (TTC = 2.5s] ‘Attentive’ FCW [TTC = 2s]

Example, figures are for illustration purpose anly
QAFER g
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SpotTesting

Assessment & Verification

Typical values observed during early testing with vehicle X’
» Test early and late FCW settings at ‘Distracted’ and ‘Attentive’ status

Run No. TICFCW [s] TICFCW ([s] TTCFCW [s] TICFCW [s] TTC FCW (s] TIC FCW (s]
Attentive Distracted Attentive Distracted Attentive Distracted

1 2.04 2.9¢2 2.9 2.5 11 2.5
2 2.07 2.99 - - - -
3 2.07 2.593 - - - -
4 2.06 2.9/ - - - -
9 2.11 2.01 S S - -
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Assessment & Verification

LOW Sensitivity change [Attentive vs Distracted]
= OEM informs about VUT's LDW timing (DTLE] at “attentive’ and “distracted’

No distraction Distraction
Signal Signal
4 4

............... DMS distraction flag ON

DMS distractionflagOFF / AEB alarm setting change flag
FCW alarm setting change fla
g getlag ... / LDW
tow. A4
- DTLE wy ||+ ~ DTLE
| Time[sec] j Time[sec]

2
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Assessment & Verification | =

~ FCW Sensitivity change [Attentive vs Distracted]: Verification

= Manoeuvre: VUT travelling at 72 km/h, manual lane departure
= Criteria: Checking that LDWSs are issued at a different DTLES

Scenario 1: Driver distracted
‘Distracted’ LDW [DTLE = -0.25m]

Scenario 2; Oriver attentive

‘Attentive’ LDW [DTLE = -0.2m)]

Example, figures are for illustration purpose anly
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DSM Verification Outlook

Scope Expansion
Night testing

Distracting HMI Assessment

Expansion of noise variables

Seat belt reminder robustness check
Driving domain: Assisted Driving

Enablers

DSM
Verification

Reducing ADAS CHALLENGES

tests burden Drowsiness

Replacement of Intoxication

legacy hardware Sudden Sickness

HMI effectiveness

Test subjects’
diversification &
coverage

EURO NCAP

Considering the limitations of the programme:
*  How to assess whilst remaining pragmatic?
*  Which metrics to be used, beyond regulation?

*  How toreduce subjective criteria?

Copyright © 2022 Euro NCAP. All rights reserved. 21




Thank you for your attention!

Special thanks to:
» Rikard Fredriksson - Swedish Traffic Administration
»  Colin Grover- Thatcham Research
= Ashley Holmes - Thatcham Research
=  Members of Euro NCAP Occupant Status WG
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This information is for guidance purposes only. No rights can be
derived from this publication.

This work is the intellectual property of Euro NCAP. Permission is
granted for this material to be shared for non-commercial, educational
purposes, provided that this copyright statement appears on the
reproduced materials and notice is given that the copying is by
permission of Euro NCAP.

To disseminate otherwise, to republish or to copy parts requires written
permission from Euro NCAP.



