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EU-AdaptiVe Adapt . /e

Automated Driving

Budget: EUR 25 Million
Funding (EC): EUR 14,3 Million
Duration: 42 Month (Jan. 2014 — Jun. 2017)
: Coordinator: Volkswagen Group Research
28 Partners from: France, Germany, Greece, Italy, Spain,

Sweden, The Netherlands, UK

= www.adaptive-ip.eu
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EU-AdaptlVe

Main goal: Research, develop & demonstrate
highly automated vehicle functions

HUMAN
FACTORS
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SP3: Human-Vehicle Integration

Main goals: - Support partners with Human Factors (HF) knowledge
- Homogenize development by providing HF-requirements

e Collect technical functions to be

nic ‘ Func- ‘
developed within AdaptIVe W

* Develop use cases for test and

U y - Require-
development of functions _— S€ ments
aS€s Human-
« Collect existing HF-requirements Vehicle

Experi-
ments

» Find still unresolved Human-Vehicle / State of
Integration research questions the Art

« Conduct experiments - Research
Questions

» Create new HF-requirements
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Func-

Functions & Use Cases -

Close distance Activation/Deactivation with/without driver in car

maneuvers FaKibg i ou
Drive to parking lot

(SP4) Pass through construction site 2 8 fu n Ctl O nS | n tOtaI

Urban Activation/Deactivation
Scenarios In lane lateral and longitudinal control
SP5 Lane change (driver/system initiated) Environment
( ) Handling of traffic lights/intersections/roundabouts ----- T y I:-:l
| M1: Lane change is possible | M5: lane change done
nghway Activation/Deactivation . Cooperative Use Cases Vehicle I Ma: “’“d”.m lane change I
Scenarios Lane-Poveving (using C2X-Technology) Eo/_—k’ 4
Lane Change « Driver State Automation
(SP6) Prrerferteeay oy lomeweew)
1 I
" Steering wheel Transition A M§: control back to driver
Gas
o pedal
(1] Brake
5 pedal
L8] h
. = s S Ki
Main Flow: Driver initiated lane change theries @
Button Y
Driver | M2: Initiate lane change Transition 8
A 2 h 4 '-lf

65 use cases in total X s time
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Human-

Integration & structuring: 4A

Main idea: Cognitive informational processing =
= ‘common denominator’ in cognitive systems

- Driver State - Situation Awar. - Interaction - Ergonomics
Distraction Perception Modality - Usability
Worquad Comprehension Meaning Controllability
Drowsiness Projection Scheduling Observability
Trust... - Mode Awareness - Decision

- Automation State - Role&Task Awar. - Mode Transitions
Level of Automation - Adaptivity

- Vehicle State

- Environment St.
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Using 4A for Human Factors e \EE
: - Venicle
requirements e

State of - Hieygratvil Xperi
the Art

/Put state of N 4 o A 4 Formulate N
Look within 4A
the art for new challenges
in 4A as —> —> as
. challenges
existing research
Qequirements/ \_ - \_ guestions )
4 Put exp. N 4 Answer O
results research
in 4A as - guestions A
new within
Qequirements/ \experimentSJ
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Require

the Art

No. Category Human Factors Human Factors Impact on demonstrator
& other comments

3.1 Agent State

FR1A | Automation Partial Conti, | high | ok The automation should Driver must knowwhen | HAVER FR1A01.E1: Example for display design from HAVEit
state Automation | BMW, showits availability for | the preconditions for 0a3.2
o Ve, activation tothe driver | automation activation are
Environmen | Conditional | yTeC, fulfilled
t state Automation [y, NFR1AD1.11f available,
DAl use a local visual
High feadhark (hlus-hlink
Automati
3.2 Awareness
FR2A | Mode Partial Conti, | Mid- | ok Current automation The driver is not aware of | InteractiVe | FR2A01.E1: showicons forlane changes, speed change,
01 awareness | Automation VTEC, | high manoeuvre should/may | the automation’s current | 93-2P-20 route change, platoon
VCC, be displayed manoeuvre and the Endsle joining/leaving
Conditional | gvwy, manner in which the 1595
Automation vwW Depending on manueuvre{ automation is controlling Display design example
the vehicle from InteractlVe
3.3 Arbitration
FR2A | Mode All automation | BMW, | High | ok Cui
02 awareness | levels Conti, shd FR3A [ interaction | High 7 7 [? [incasecfan The automation cannot | RAVER
vee? dis{01 | & Dechion | automation, unresponsive driver, the | use the driveras a fall. | 0332
of conditional automationshouldbe | back 5
(first con automation abde to go into a (-]
B one), spe mindmum risk state [MRS) -
fun Check with diver state
VTEC( SAl
first NFRIADL.L: Infofwaering Taha over sipnal (oscalating | Take over signal iighest
Kt to drivers should escalade n loudness and frequency ) ‘escalaton|
one),., tomake driver totake
vw sev| back control. FRIADL.EL: Driver
3 s not responding
(first lev NFRIAOL.2: Escalation 1o take over
can Include vehicle request, perform
manoeuvres such as & transition from
swaying in the lane to take-over request
encourage take aver. o minimum risk
manoeuvre
NFRIAD122.3: As long as.
lane detection possible The reason for activating the MRS should be clearly
the wehicle should remain comamunicated to the driver
mowing to avoid risk
exposure due to stand
still,
NFRIADLA: E-call should
be Initlated if driver do
nat response
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EU-AdaptiVe: 4A-Structure

gent State

ﬁ

- Driver State
Distraction
Workload
Drowsiness
Trust...

- Automation State
Level of Automation

- Vehicle State

- Environment St.

wareness

q

- Situation Awar.
Perception
Comprehension
Projection

- Mode Awareness

- Role&Task Awarr.

rbitration

- Interaction

Modality
Meaning
Scheduling

- Decision
- Mode Transitions
- Adaptivity

— ction

- Ergonomics

- Usability
Controllability
Observability

How do you

mitigate complexity?
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