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Modelling/Demonstrator Issues

o Select representative sample application

« Select several automotive domains

* Present language and methods in samples

* Apply toolings and profile

e Show use in commercial toolings

« Show alignment with used/supporting methodologies
e Give introduction to EAST-ADL usage

* Physical Demonstrator & realization
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Domains and Methods

HAVEIt Brake Cooperative | Steering Security
System | Braking System System

Feature Modelling X X X X X
Function Modelling X X X X X
Variability X X X
SY&SW Design X
Behavior X
Requirements X
Timing X
Safety X X
Environment Modelling X X X X
Cooperative Systems X X
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Feature Modelling: HAVEIt

= E F Available_Automation_levels

Feature Model

F ) Available_Automation_levels_Driver_only

enfl D

= F Available_automation_levels_Driver _Assisted

H - =4 (F Awailable_Automation_levels_Driver_Assisted_Feedback
H AVE It ArCh Ite Ctu re b Requires: AssistancedniehicleMovement’
=4 (F Avwailable_Automation_levels_Driver_Assisted_support
% Requires: 'InkerventionOntehicleMovement’

S Sersary X =4 (F Awailable_Automation_levels_Driver_Assisted_Feedback_and_suppart
D]\/er % Requires: 'InkerventionOntehicleMovement’

e, !L !L !L b Requires: AssistancedniehicleMovement’
m(mgl BEEIEET - ? (F) Available_sutomation_lewvsls_Semi_automated

ﬂ =4 (F Awailable_Automation_levels Semi automated long onky

) I v ‘P (F) Available_Automation_level
ﬂ b Requires: 'longitudinal = : vatable_Automation_jevels _
l_M - ) . E F! Available_automation_levels_Driver_only

DL I:> CoPilot 9 =4 (F) Available_Automation_leve =+ ? F Available_Automation_levels_Driver_Assisted
assesSITent| ':_5'_ b Requires: 'lateralContr =) [w] ¥ (F) Available_automation_levels_Driver_assisted_feedback

ﬂ ﬁ ﬂ & =] ? E .ﬁ.vailable_.ﬁ.utomation_levels_h 4 Requires: "AssistanceCnvehicleMovement'

. F) Available_sutomation_levels_Driver _Assisted_suppart
w0 @ Fequires All: 'lateralControl gEe - - - s
N&J 5" 3 . i @ Requires: 'TnkerventiononyehicleMovement
direct control 3 fE Available_Automation_leve =) F] 4 (F) Avwailable_Automation_levels_Driver _Assisted_feedback_and_support
. (e.g. emergency brake) ? F) Available_aAutomation_leve @ Requires: 'TnterventionOnYehicleMaverment’
ﬂwtonHIon level 7 F Available Automation levels A @ Requires: "AssistanceCnvehicleMovement'
a — — —
=+ ? F Available_Automation_levels_Semi_automated
O]nmrdgerelalmard HEUSIUIZEIIG'] =) ] ¥ (F) Available_automation_levels_Semi_automated_long_only
& Requires: 'longitudinalZontral

4 Conflicts: 'CC_SpeedSetPoint_ManualInput’
4 Conflicts: 'CC_Suspendableandresumeable’
=) & ¥ (F) Available_automation_levels_Semi_automated_lat_only
4 Requires: 'lateralControl
= ? F Available_Automation_levels_highly_automated
@ Requires All: 'lateralControl’ AMD ‘longitudinalControl
48 Conflicts: 'CC_SpeedSetPoint_ManualInput'

C O n fi g u rati O n 4 Conflicts: 'CC_SuspendableAndRresumeable’

(=] ? F) &vailable_automation_levels_highly_automated_hands_on

M O d e | (=] ? F) Available_Automation_levels_highly_automated_hands_off

(=] ? F Available_automation_levels_Fully_automated

JaAe| uonnoaxa
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Feature Based Hazard Analysis: HAVEIt

Feature Hazard Situation Hazard Safety Goal Safe State ASIL
ous
Event
CC Basic Unintended vehicle S175, S181 HE_CC SG_CC_01 SS_CC_01 A
- acceleration/propulsion _03
CC Basic Unintended vehicle S20, S40 HE_CC SG_CC_01 SS_CC_01 A
- acceleration/propulsion _04
CC Basic Unintended vehicle S45, S46, S47, S48, HE_CC SG_CC_01 SS_CC_01 A
- acceleration/propulsion S49, S50, S55, S56, _05
S57, S58, S59, S60,
S66, S68, S70, S75,
S76, S77, S78, S79,
S80, S85, S86, S87,
S88, S89, S90, S95,
S96, S97, S98, S99,
$100, S121, S122,
$123, S124, 5127,
$128, S129, S130,
S133, S134, S135,
S136, S140, S146,
S148, S152, S154,
S158, S160, S164,
S166, S170, S172,
S175, S181
CC Basic unwanted freewheeling/missing S115, S181 HE_CC SG_CC_02 disable CC A
- propulsion 01 function
CC Basic too low vehicle S115, S181 HE_CC SG_CC_02 disable CC A
- acceleration/propulsion 01 function

Table 6: Feature — Hazard — Situation — Hazardous Event —Safety Goal —Safe State — ASIL exract from [9])
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Function Modelling: All demonstrators
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Steering System

HAVEIt Architecture

B wp_a300

NVD : EnvironmentDetectiof3 == |

ObjectData |
TrafficSignData B
C2x_Data

Environm...
derection

NaviData | p»
RoadData |

[ 5| DRIV : Driverlnterface

- | DriverFeedback Driver's Stat

. Driver's Automation level request |
Interface to the driver in

any sence
- feedback

- input aquisition
- driver monitoring

CC TargetSpeed Reque:
(A)CC Switch Reque

not madelled:

- driver classification Gaspedal Request

Steering Request

[

=5 CMD : CommandLayer

< : Driver Monitoring

P Driver's Automation level request

P CC Driver's Speed Request
P | (AICC Switch Request
HM1_Brake_Request
GasPedal
SteeringRequest

b | ObjDetect

> i TrafficSignData

T iC2X Data

i | NaviData

{RoadData

CurrentVehiclespeed

G-a>]|

Driver's Feedback |-

The Command Layer decides how to control the vel
Input form Driver interface and Environament
Outputs to Executiron Layer and Driver interface

movement

MationVector [b-

3 EXEC : ExecutionLayer G-ﬁk}

MotionRequest

The Execution Layer has the main input
MotionRequest
This interface defines the requested vehicle movement

CurrentVehicleMavement : b
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gh Modelling: Brake & Security Sys.

Brake actuator

Wheel ECU

Brake pedal

Control ECU

Wheel speed sensor

\\ Communication bus

SW/HW mapping

SW design

HW design

[ VehicleSpeed <<FunctionalDesignArchitecture>> ValidatorFDA

{0 From PedallO

P To BrakelO

{1 From WSensIO

|
|
|
<<LocalDeviceManager>> m| <<LocalDeviceManager>> b
-
| BrakePedal = BrakeActuatorFL
|
| | t
| t w | <<LocalDevi¢eManager>>
. ) —
| |<<DesignFunction>> BrakeActuatorFR i
| | BrakeController i |
| \ t
| <<LocalDevi¢eManager>> d
NN A |
[2_» | 1 BrakeActuatorRL
: - <<DesignFunction>> |
ABSx4 T
el j—\_> <<LocalDevi¢eManager>> d
1
| = e BrakeActuatorRR
| T 7 |
| [ | | |
| [ | | |
1 It + 1 b <<LocalDeviceManager>> I
| [ ! WheelSensorFL |
| [ ! |
| e 1 |
1 It " 1 il <<LocaIDeviceManager>> I
| [l WheelSedsorFR |
! [ | A
! [ 1 |
| L <<LocaIDeviceWIanager>> |
| [ ! WheelSev}sorRL |
| [ | |
I Lo I I
1 L <<LocalDeviceManager>> |
| [ WheelSernisorRR |
| [ L
! [ |
& L_L L !
it el Rl | |
e |
: : : <<ImplementationArchitecture>> ValidatorlA |
W] | T T T T
SWCompo&flom___r L 1 -—— | 1
| | <<swes> | 4 ! !
| | Velocity : g 1 : :
|
__ T T : I I
1 Il I T Il 1
<<SensorSWC>> <<SWC>> | <<SWC>> > <<SWC>> <<ActuatorSWC>>
BrakePedal L BaseBrake Df:\> BrakeArbiter ' » ABSFrontLeft » Brake
|
]
<<SensorSWC>>
WheelSensorFL f
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Behavior & Modes: Security System

Security System

Bitte Absenderangaben auf dem Folienmaster andern

ein- oder zweizellig

ThreadGroup Instance Diagram : PlsecuritySystem:PlSecuritySystem:PiSystemModes.impl / modes

€ systemms

G safetyts
unarmed2armed

armed

armed2alarmPun

unarmedzpanic

unarmed2ar

Gnarmed>

armedizunarmed

panic2unarmed

'\/

alarmPunZArmed

armedza{armPun

umy}-\larmg@

Ecuritalan

alarmPinZalarm)

WaitForValidKey l

®
OnReset/ExOn Reset
Statel
OnSecurityOn/
Armed=Off 1
tdo/E xArmedOft |
BSECS_wValidUnlockRF OR (valid
Key and KLR)/ExToArmedOff //
flashing disarmed
armed=ON
do/ExArme dOnR
do /ExArme dOnP BSECS_wValidLockRF/flashing

armed

BSECS_walidLo ckfis Tt

(

J%

Counte:

BSECS_vValidLo ck[is not fully
armed]/ExToArme dOn // mislock
tone

8 BSECS| vMalidUnlockDoor

Up (15
Deadlne

BSECS_vValidLockRF/flashing
armed

XToArmedOn // flashin

flashing Off

always[flashing On

flashingOn

BSECS_w alidLock/H
don

BSECS_vVvalidUnlockDoor

arme

Reney

JArme

Internal state of function armed control

Mode & Mode Transitions sec. Sys.
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Cooperative Sys. & Environment Case Study
[ [ [ G

<<Env. Model>> <<Env. Model>> <<Env. Model>>
pE_v1 pE_v2 pE_v3
<<FAA>> ] <<FAA>> ] <<FAA>>
pES_v1 pES_v2 pES_v3
<<EnvironmentModel>> <<FAA>>
TrafficSituation InfrastructureControl
SystemOfSystems
Model>:
Coopt reConfig
. . <<Enviror del>> Enviror > SystemModel
Three occurrences of vehicle with R | i
‘ VehicleLevel ‘
VehicleFe: Model || |  <<RequirementModel>>

local EE system and environment local
m O d e | e nv ] <<AnalysisLevel>>

One environment model for Traffic global| ' ¢cgr1 | LI [
Situation env. [ ]

_One FAA for the road Senuronmarivod
infrastructure g
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