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//Why Use Cases?

- Definition: A use case is the description of a specific sequence of
interaction between the user(s) and a technical system to achieve a
specific goal
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//Introduction

* Workshop at DLR in Braunschweig
*  Meeting of all stakeholders to discuss and derive Use Cases
* DLR IDeELab Theatre System was used to aid development process

’
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//Use Case Design Process

Function descriptions

A4

Sequence diagrams

g Alternative flow

Traffic scenario sketches

Narratives
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se Cases Overview

main flow: activation with driver in car

activation
main flow: activation without driver in car
( main flow: parking in - alternative flow: park slot blocked
parking in -
\/ main flow: parking into a tight spot - alternative flow: system failure

alternative flow: trajectory blocked

parking out - main flow: parking out -
alternative flow: system failure

alternative flow: crossing
alternative flow: avoidable obstacle
| drive to parking lot - main flow: drive to parking lot - alternative flow: system limits reached
| alternative flow: system failure
I alternative flow: assigned spot is not vacant
| construction site assistant - main flow: construction site assistant
|\ main flow: deactivation with driver in car
\—' L am Fow: dwactivation without e a car
/ activation = main flow: activation - _alternative flow: activation failed
‘ [ main flow in lane lateral and longitudinal control - alternative flow: driver take over

[ alternative flow: adapt speed to oncoming events

o [
in lane lateral and longitudinal control | main flow: in lane lateral and longitudinal control, vehicle in front (Stop & Go

{ [ alternative flow: intersection blocked by vehicle in front
| handiing)

| alternative flow: road blocked by vehicle in front

main flow: system initiated lane change - alternative flow: obstacle

lane change -

SP5 |=

{ main flow: driver initiated lane change - alternative flow: obstacle

| intersection handling ~ main flow: intersection handling (system) - alternative flow: system requests driver to handle intersection

Use Cases

handling -~ main flow: roundabout handling (system) - alternative flow: system requests driver to handle round about

| traffic lights handling - main flow: traffic lights handling (system) - _alternative flow: system requests driver to handle trafic lights

‘main flow: driver intended deactivation

\ deactivation | main flow: system requests driver take over - alternative flow: system requested driver take over not successful

‘ | main flow: system / vehicle / limit failure -~ alternative flow: driver take over not successful

activation - main flow: activation - alternative flow: activation not possible

[ fane following ~ main flow: lane following and speed adaptation (e.g. traffic signs, vehicle in front, motorway entrance ramp) - _alternative flow: speed adaptation by the driver

1 — main flow: system initiated lane change (conditional automated) -~ alterative flow: not possible due to spontaneous lane obstruction
ane change -
\ main flow: driver initiated lane change (partial automated) - altemative flow: not possible due to lane obstruction

cooperative merging speed adaptation -~ main flow: speed adaptation

[ cooperative merging lane change - main flo

:lane change ~  alternative flow: speed adaptation

cooperative response on emergency vehicle on duty - main flow: lane change ~  alternative flow: not possible due to lane obstruction

alternative flow: driver initiated lane change (assisted automation)
{ SP6 || entermotorway = main flow: enter motorway by system initiated lane change (partial ted) - o

{ alternative flow: lane change cannot be conducted, vehicle slows down and requests driver to take over and stops at the end.

alternativ flow: driver initiated lane change (assisted automation)

| exit motorway  main flow: exit motorway by system initiated lane change (partial e

alternative flow: continue lane following and speed adaptation due to lane blocked

main flow: driver intended deactivation (non urgent) - alternative flow: driver intended deactivation (urgent)

e\ deactivation - // main flow: system requests driver to take over — alternative flow: driver does not take over -> minimum risk manoeuvre

‘main flow: vehicle / system limits / failure - alternative flow: driver does not take over -> minimum risk manoeuvre

alternative flow: driver state is impared and response on hmi

driver state = main flow: state is ok -

alternativ flow: driver is impared and driver does not response -> minimum risk manoeuvre
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//Sequence Diagrams

Demonstrator: BMW, CONTI, VTEC, VW 2 Py wy =D

Use-Case 6.3: System initiated lane change g T -
S —
wv

STATES
TRANS]TIONS\
unintended / intended /
unexpected expected

Flow A: System initiated lane change

environment

changed changed = lane change
unchanged #| lane change = & done

- N
ossible
vehicle P conducts
limits | lane change
failure L LA
Cnomal 7} automation lane change [| actuator shall I
driver only ! necessary change lane v
. assisted
limits. K
failure partial autom. — steering wheel
high autom. @
full autom.
gas feedback
pedal I: : . :I
) [ in display

-
<

Display

kinaes . —_—
thetics @ feedback visible

Button
driver
% v

—> time

driver only

abuse/misuse

unresponsive assisted

partial autom.

distracted
sec. task

high autom.

drowsy full autom.
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//Sequence Diagrams

Demonstrator: BMW, CONTI, VTEC, VW
Use-Case 6.3: System initiated lane change

STATES
TRANS]'I'IOI\!S\

unintended /
unexpected

unchanged

limits
failure

limits
failure

failure

abuse/misuse
unresponsive
distracted
sec. task

drowsy

intended /

expected

driver only

changed
unchanged

assisted
partial autom.
high autom.
full autom,

HMI

driver only

assisted
partial autom.
high autom.

full autom.

environment

vehicle

Scenario

Alternative Flow 1: System initiated lane

(3
a”

change not possible due to lane

[ |

obstruction

|

lane obstruction

| —

automation

[~ steering wheel

®

L
brake

pedal l
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Lever /
Button
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pedal

driver
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|
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for driver

—> time
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//Sequence Diagrams
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Demonstrator: DAI, Ford, IKA
Use-Case 4.2: Parking in

'

unintended /

unexpected

changed

unchanged

limits

failure

limits

failure

failure

abuse/misuse

unresponsive
distracted
sec. task

drowsy

STATES

Scenario

S

intended /

TRANSITIONS expected

Environment

[ 3 )
MY

Main Flow: Parking in

changed 7‘_ .
unchanged J _D_

Vehicle

1
| position reached |

I o> )

Automation

| system starts parking |

driver only I
assisted

[ Steering wheel

i

onditional autgsh.
high autom. @

full autom.
Gas

pedal
Brake

pedal

Displ -1 . .
driver interacts

Kinaes _ with system
thetics . -

driver only

Lever/
Button

assisted

partial autom.

onditional autol

- Driver

high autom.

full autom. —_— time
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//Sequence Diagrams

Demonstrator: DAI, Ford, IKA
Use-Case 4.2: Parking in
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unintended /
unexpected

unchanged

limits

failure

limits

failure

failure
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driver only
assisted

partial auto
.
high autom.

full autom.

driver only
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M

Alternative Flow : Parkslot blocked

[

|

“ parkslot blocked I'Ai

Vehicle
Aut ti
YT | system starts
parking —

system stops

vehicle

B [ Steering wheel

®
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Gas the driver
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//Number of Use Cases

Alternative
Flows

Use Cases Main Flows

Close

Distance ---
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// Conclusions

« The outcome of this design process are use case scenarios for automated
driving in low, medium and high speed environments

« They serve as a baseline for functional requirements, research questions
and human factors recommendations

*  What is to be developed, what is out of scope

« Input to AdaptlVe deliverables on Use Cases and Requirements as well as
Use Case Catalogue
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