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Step 1) Define Purpose of the Analysis:
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Al
a1

(=
=

= Accident 1: X}SX} MY F=F Al (X7 2| O|=HHE)
= Hazard 1: 2% XjZate] A7t 4 =& O[5IY B¢
= Hazard 2: HESHX| Y2 5 &F
= Hazard 3: HESHX| Y2 5 7%

=  Accident 2: At&Xt HH == (X2 -?-l )
= Hazard 4: T 21 Z2tQto| 2|7t € +=F O|5tY 8%
= Hazard 5: 5 Ao A7t €7 =& O[5t &%
= Hazard 6: 2ESIX| %2 At HE A O
= Hazard 72 34 H 27|H0|N| % 12 &

=  Accident 3: A|AHl BX =2Hd Al

= Hazard 8: Platooning FX| 41l (2=%
= Hazard 9: 317t X| A2

=  Hazard 10: A|AEIQ| KO A

KFEFAEQ| Platooning =X



Step 2) Control Structure Z}d

Namg HESo HES, TEWS SHOR Ty U Y7y

Driver
*
Driver Acceleration 1
Driver Deceleration | |
Deceleration L Deceleration
—_— —
Infra Structure Other Group
*--------- Platooning Controller - --------
(Role: Leader)

- . 4 . .
Platooning Acgeleration | Platooning Adceleration
Platooning Dedgeleration H Dri Platooning Deceleration

. " river . -
Join Accept/Reject . . i Join Accept/Reject
Leave AcceptyReject Platooning Acceleration| ! Join Request Leave Accept/Reject
Platooning Deceleration I Leave Request . . A
Soin Acapie| | Fioes Sos Qe Acedraton|
Leave Accept/Reject ! Join/L '
! oin/Leave req. ' Strong
A 4 :
! . 1l Deceleration Other Platooning
Infra Structure RN P atoolming (I:Iontro er — Controller
_________ »| (Role: Follower) ——————--= (Role: Follower)

Platooning Acceleration

]
Platooning Deceleration | | Process Data
1

Automatic Cruise Controller

* |dle distance: & * (L[X|Z A4t pdl)
* Current distance

Acceleration
Deceleration

Vehicle status Platooning Command Procéss Data .
Stop/moving Acceleration/ o= m e , \
*Speed Deceleration | L 3
v *Acceleration Sensing Module |
Actuator (RADAR, Camera, GPS, Vehicle Status) |
(ECU related on . 3
h ' Velocity !
Engine/Break ' - /
gspe{ed) 3 Acce\*ration U\s'rance I LoTat\on |
| Vehicle |
Acce Sensor RADAR Camera GPS |
Break » Physical Processes | _ ___ . i |_System i

in Vehicle ' A




h cgne I{] KONKL'K
EPENDABLE SOFTWARE UNIVERSITY
LASCRATORY D

Control Structure

Step 3) Identify Unsafe Control Actions:
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Unsafe Control Actions == -
Unsafe Not providing causes hazard Providing Too soon, Stopped
Control causes too late, too soon,
Actions hazard out of applied

sequence too long
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Control
Actions

Not providing causes hazard

Providing causes hazard

Too soon, | Stopped

too late, too
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sequence | applied
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Leader = Follower
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QKIQtO| H2| 7t Safe XtZtHE|E L} 7HitE ),
Deceleration® M&SHA| %Z. [H1]
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Unsafe Control Actions

Unsafe Not providing causes hazard Providing causes hazard Too soon, | Stopped
Control too late, too
Actions out of soon,
sequence | applied
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Driver

Join Request
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Driver Acceleration
Process Data

Driver Deceleration
Join/Leave req.

Femmeee e

F----»

Infra Structure

Platooning Controller
(Role: Follower)

Strong
Deceleration

Platooning Acceleration
Platooning Deceleration

Process Data

R

Automatic Cruise Controller

Acceleration
Deceleration

* |dle distance: &&= * (I X|Z G4 2
* Current distance

Platooning Adceleration
Platooning Deceleration

Join Accept/Reject
Leave Accepst/Reject

A 4

Other Platooning
Controller
(Role: Follower)

Vehicle status Platecning Command Prgcéss Data 7
Stop/moving Acceleration/ [ 7’ --------------- |
*Speed Deceleration ! L
v *Acceleration ; Sensing Module
Actuator (RADAR, Camera, GPS, Vehicle Status)
(ECU related on Velocity
Engine/Break H ;
gspe{ed) | Accel*ration U\ance l LoTatmn
Accel Vehicle
Sensor RADAR Camera GPS
Break Physical Processes |l ___

h 4

in Vehicle

System
7y




Loss Scenarios ——

Step 4) Identify Loss Scenarios:
- 30§ A A=l Unsafe Control Action2| 2 Q18 =&

= Unsafe Control Action: ACC Controller 7}
UKQIO| HE|7} Safe XA EC 7S I,
Deceleratione M|&6tX| &, [H1]
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Controller Automatic Cruise Controller

Control Action | Automatic Cruise Controller > Deceleration = Vehicle

Unsafe Automatic Cruise ControllerZ} @tXt2to| 2|7} Safe XtZtH 2| £ Lt B2 [, Deceleration
Control Action | 2 M| 35HX| &=L} [H1]

1) Controller Failure 2) AxEl HEZE €1elE&
EEH 74 F - =23, MY 2F, HER/Z A 24 [(E12F 7Y 2 or A7t IHE HS5X 3}

S5)
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ControllerE E&3}t= Platooning A|AE Q| Xz AR 7 S8 Ho 2 S|
23|M QB2 (WHE onS HZoix e
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Deceleration2 X &SIA| &2

3) 2 QHXBE &2] Controller2| |0 4) 2 M A5t process Madel
Dri\
QEXIREO| KtZtHE| 7t Safe AtZtAH 2| ECH B2 Y 22N, e cersion | 1
EXrefOl Xtk E| 7t Safe AZEAHE| O B S M, AL o eormon |
: 71 ol 01 Decelerati ) Decelerati
Manual command (Acceleration)7} AU 20| = Ll D? o s | > P—
' C (Role: Leader)
Platoon controller7l Z&2 NS 5HA| 23 si'g
[= R I — o Lo O St N
. o kS oFo atooning Ackierati
Decelerationg H|SSHX| %S B | g popieien g -
Join Accept/Reject . . | river
Leave Acceptf/Reject Pllatoonmg [/:c(e:eratlon ! Join Request =
Platoonil ti L¢ R . .
D e R e
ece Leave Accept/Reject| | e eceera i cvons
Deceleration N
s s — Platooning Controller TP | other platoaning
R SIS ] oo » L » | (Role: Follower)
Platooning Acceleration ?
Platooning Deceleration | | Process Dat
Automatic Cruise Controller
Acceleration | * Idle distance: %5 * (LA QIAF 2.)
D * Current distance
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