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Dimension Potential benefits of MASS
Safety eReduce the number of maritime traffic accidents caused by human factors
(e.g., fatigue, human errors, violations, improper maneuvering)
eReduce and reorganize the workload of human operators while decrease the
risks of occupational accidents on board
eDecrease the number of human injuries and fatalities from maritime accidents
Security e[ essen risk due to the lack of crew to hold hostage
Environment eReduce energy consumption through fuel saving measures and innovative ship
design
eSupport maritime decarbonization and reduction of greenhouse gas emissions
Economy eReduce crew cost and proportionally higher cargo capacity due to absences of

human-support facilities and systems on board

eReduce operating costs and improved ship fuel efficiency lead to better eco-
nomic profitability

Human element  eMove ship crew from the “24 h society” to shore-based office environment

eAddress several humanitarian challenges the industry currently faces, such as
welfare issues, crew change, stranded seafarers under pandemic situation

Societal influence eMitigate the shortage of seafarers

elncrease the attractiveness of seafaring professions

eMitigate gender imbalance issues in the maritime industry
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EEHCFBLD B W, WS FH U ADEEICOEBITFISV, YXAFIvo ) 7B RN ?

- REAfUESTE - FREAUESTEFO I FO—I)LOEEY, RENGTEREIXT —XXOELIERDH

o« EWMMICO AT LEES -

EEL TW<EET,
21
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SEIDSTPADRAL >

o DIIXTR
- Human-MachineD1&E|DERFERVHEFRS, MITE— FDERBH SO THR
- EH-thHR - SEHRO O bO—IL, MREOEEISIEICEHEH

- FE
- TOCRETFIOEHEICT A —HRZBWVWS XTI VD) RV
DTIEARL, REPTRTHZI VAT LZEIDERTZ VS BHE
- Control Structure AN D ETFILDER, HA R —RPOEEFHED H D H7-7Z Efm
input/output/algorithmd &k fassumptionz8%E L, Process Model Gap% 48
Context®, HCF, HXUEDBarriericBL THHA RT—RTNX—21t

- EH
o VT UFAR—RREEICRITER1COHDT R M F U AR FEDEEK
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Step 1: Define Purpose of the Analysis

1. #E& DR

L-1: Afp (BMREEESE) OBk - &5

L-2 : BfRDIELR X TITEE

L-3 : MR8 EYE, BFRIREDELXLISESE

-4 ExIva gk (- BEEmEEEDIEKX)

2. AT L (%) LRILDNF—KDsER

H-1: BEnEMRSS, e EMLCICEEL T35 [L-1, L-2, L-3, L-4]
H-2 : BEhEmMOEmEHILHNS [L-1, L-2, L-3, L-4]

H-3 : BEh&EmMmht, BHASBXTOHEZEI v g U ETETIARL [L-4]

3. DRATLLRIVDHIFIDES

SC_ID Safety Constraints Accident Description

o - BEYE & VBRI, B . mre T

Al (ASEENE e \ —— s s PI7F1I—F—DEHEKRNERS - WADOTEMER - oA
SC2 SEAE (@}gl\i, ZEMEDIER) &, WhH HE2RiRiE - i3 - 8 DIBIE Y DEALLE - RaCIng (Zo#g) °Slamm|ng (BAERE

BRBETHERIASTNIRETN  # R %) - HAEEZ MIKIE - HEEBZ SRERADEH

—— . . o AIEASEIE, BEUMRE, MBEK - SH9H AR CHEZER TE 40
MW > AN E (U= AN YAN e . = ot
SC3 BRI v arYEEMLBITNEESEL G = powzen S 2T LDESEBETFTEAL
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Step 2: Model the Control Structure [gii

1]

« BTV —FTU0F v (BBWEPRY b
7—7) XREET, HEEETS1—-I)%
ABWTERER CARMEZHFIES)

Administrator
verifying and approving
\navigation plan

l x
Integrate

Navigation Planning Module

* Fleet Operation Centerz48E L, finfE

Shore Chief Engineer

Fleet Operation Center|
(Ashore)

ar
ea/approved op

fon pian

ICHEREBC )

Communicaton

- Navigation Planning# & UfChief
Engineer® X U % B=fAICECE

« Unberthingh*5Berthing £ TD—E®D
N NES | ‘

. BESUHMEFE (FICOTCAD) |

aperaling condition an equip

[
verifying & fixing action >
fan I Action plan
1
o
aints il

[synchronizing & Shore Propulsion and Power
= . - g Management Module
long-term and wide-range environmental information [making navigstion plan < Transmittiing constrsints on navigaion planning:
verifying & fixing
navigation plan
'y | A
I Communication
i fon plan atin tor prop. operalion planning
warking condilion on LERPRILOED companents (maneuvering| EOBD boundary, integrated infor an surrourding environmants and cwn vosse d consiraints on prop domain
anu Communics
¥ com v Status v
Maneruvering Central Information Propulsion
Management
- »| (CIM) 5
tnext health level of b
r [synchronizing & 1 Currentirlext health level of Propulsian
Y y-———- = o |integrating information |
y Judging Status !
Action Planning Module W SEI’Jde alert
IMMATCAM] ¢ ¢
: A 4

lsynchronizing &
lintegrating information < = — -{ (Representative) A K On-board Propulsion and
lealculating KEODD Navigation Officer Power Management Module
Imaking action plan | == = = = 3

operating condition on equipment {prop)

SO i G A CR CTC I orlroling verifying and
v lapproving L 4
laction plan at )
DTC Module A} On-board Engineer
. | |making action
> |control Ship based on lptan at [remay
laction plan I »| [control at fu]
1 Infomatior
nort-term and na | Yy T |
Feedback: I
actuation | +
\ 4 Y
Sensor/Integrator Actuator Propulsion and Power Sensor/Integrator
(Maneuvering) Components a3 {Propulsion)
»|
nergy

A A x A
|

|

Actuation
(whole ship system) External Condition {Temperature etc)
Environment: —»| Hull

World

24

Control Structure of the target system



3.STAMP/STPAD £

Step 2: Model the Control Structure

« AVFO—-IRAMSIFVICBRST, KRV GES)
DMEDEFE) #RIVLI-ETIVEESE, 9WFICTER

=77

Maneivering M Propulsion
CIM I/F CIM I/F
L.
(periodic/event) v
transmitting current/next navigational mode
storing navigational
modes
I

{pericdic/event)
broadcasting current/next navigational mode

Y

tpEriodic;‘ever'tj
transmitting current/next
health level @ propulsion

(periodic/event)
transmitting current/next
health level @ maneuvering

status fixing

v

(pericdic/event)
broadcasting current/next whole system
status

[pzriodio'ev&ntj
broadcasting current/next whole system
status

Figure 3.21. Sequence at navigational mode and status exchanging

BEE—RPXT—XXDEL, IBEDORFRME®
(EK$2022)

SOED/SERPPDZE#) %= /R J FFBD

B
[

fwhole sys:emya:..s."—' cIm }«

¥ )

calculating 100D

H feedback

;[ oTC
i navigation plan
LERPP ]—/

-

Status: Status: calculating EODD
TCManual (manewvering)
S « Eully autenomous
- Monitoring with mind ON| = I
= Monitoring with approval @]}‘ A
Action plaring (update) needed
-
¥
on ol Fallback operation
ecionplen by human)

/unenurm Tiealih

e
navigational mods

- - fieviaing needed
:'.:\I lan, fverification not passed)
working conditons

Favizing mot needed
vertication paszed)

1

| el far f
action plan

I human; /

I

I

Hat aparoved

(Human-machine interaction)

L S — :
ObDdetection (e i
[Manauvering)

- 63

synchronizing
action plan

Figure 3.15. Behavior: function flow block diagram of SOED & SERPP
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Step 3: Identify Unsafe Control Actions

¢ ENETNDCAICKL, HA FT—F(N/P/T/D)%

*Oectipant when

provides destinalion command

Controller Control Action (CA) Context (C1)

Conirol Action (CA) Type
Contextb B £ X 7cUCADIEIE (Khastgir etal., 2021)

« ContextiZdIATDEZRDEASHE TR
« A—A7— (FITE—FK, BLUZDER)
« XAT—RX (BRBELRNI, BLUZFDOER)
- Jnk, MARDNIES, ODDX MU U R%EBEF X 1-KZTE

) b D)

,4aénqatﬁ Tragk\. N(iutoxhg w(}ntoPhg f/}uuy\\
| Fallback | | Control | with Approval |W|th Mind  Autonomous
NNV VNG

A 7 .

2T — 8 ZADER
26

ZHAWTZ2HRICEAL S 3Rz EE
. Context%EMZMl:@“% £ T, UCAh‘?%ELD%%EEE’J@Jﬁ}R%EHnE (MREE>F D FICH

aF)

BENEMMTE X 5N SHO0DDFTEE (i) [Fhd]
Category Subcategory
Scenary Geography

Offshore Structure
Navigational Area
Temporal Area Specifics

Dynamic Elements

Other ships (and type)
Obstacles

Own ship

Support of Own ship

Environmental Condition

Weather and lllumination (Impact on Sensing)
Weather (Impact on Actuation)
Connectivity

Rising status:

with acknowledge by human

Descending status:

with (beforehandjapproval/override by human

yd - RN T
- | Unberthing'\ I
/ N \ Ay N
RN . \
\

| Berthing | T

™ Leaving |
N VN |
[ \ Harbour \ |
|Approaching Navigational mode : ouT | v
\ / M S
/ \ //’ o N
[ Harbour | | Coastal |

\ IN

f AN
| Ocean |

fITE— F OB
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Step 4: Identify Loss Scenarios
- TOERETFTIL()DOEREEICER TS U X0 =HiY

« UCA (with Context) C CICATFICDWTERPEBIICEIE L, 7 1) A Z 4B (Khastgiretal., 2021)

- 7Ot XETIL (Process Model)
O bO—5HEHT 23> FO—ILIFROIREE
ADNCH T BER " HAOICxXd ZHF 7O X DEHREIR OHR=H 5t (ih)

- BHEEDIEH (Belief Cause)
Process Model Belief 2
BEOADTy FPRRERZEEZT, BT 2 —ILLRNILETERZEKLT S

- JRM&A (Causal Factor)
Belief CauseDIRAER, HEIIHk4L. HAZIDE =B F Z F-#eE T O v VRO BIBR* 28
BEEES 2 — ILOEE - FEEGRA I X MEEBRR FHETDRD EHERMHOA—EHE) OH=H S

(*) 7Ot XETIL (Process Model® L < (&Process Model Belief) :

O bO—SHERB T332 FO—ILTRDIRE. STAMPTIX, BIENASZHAEZTZERERERIE, FEEAR7OELXETIL (FOEX
ETFTILED AT LDOEBDIREDRE )h&%tLTBD,ﬁﬁ%%i?étTTDtZ%?wwﬁﬁ%E@LTU%.
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Step 4: Identify Loss Scenarios - FE€EZ 2 —ILD X XU DML

« Control Structure®IEFHMC, >—47 > XAEFZZSER (Step 2: Model the Control Structure)

. :I/'lz7°l~ STOBHmZEEZ, M7 Oy I DEEEDFFM, BLUEICHAWSRI >y h, 7O K
Ty b, ¥IEEFO#EIR (it - 2BE) ZHBASHMICL, Process Model, BellefCaused)?EliHj%@%t@'é

Process ModelihiH D 7= & D& Control ActionDInput/Output E WEB 7L T ) X LH & TFAssumption DAl

FICIMD'SDRT—RRBHRZEEZ, IRINENHMTY

%) al
F2.1FA/IMMX F—AR X1B&, BAEORREEE X, ©2%A1T Controller/Actuator/
il BOME - ZBIC ., FEEHE (from BEtE%1IE L, Controllericizz 3 (Al, 1-5) [CA] Hull Model D E&EIZ IR
ol ManeuveringfZ£® B3 215 (from N s i = F22MART—R ZDI5E, AEORRZHEZ, Z2HT EINLER (BEIC
Action Plan (RHAfiBsT 1% (to CIM) Sensor (Own)) Pg\gﬁzrl)o[r&A] EEtiEZ I L, Navigation Officern®&EFRMFE (Al) = & o> Tldstatic) TH
E)[CA3.1] (to Controller) o2 VxARA> b 2 55HARS - BB OfhfR i6 1 T8h=HE EHLcDb, &B%EDH > TControllericizz?d (Al,1-5) Bre3. 7=, FES
Action cA3 REBHAE (to Navigation (B (to DfE#HR (from Sensor) (fromp [CA] DEEIIZXT—H2E
Planner Officer) ¥ZZEICJSUT  Navigation Planner) i3 5883 - RS |\ F2.3TCRT—ZRRADHBE, Navigation Officern 5DOANE HTHIET S
MRM®D 7= DEHE (to o3 BERsE (&F) 18R (from Sensor) Offic%r) [CA] REZDEEDTCICER D a2 e H R ERRE
Controller) ¥#EIZHLC T (to Navigation i5 /B RIB#R - NGA (from - P F2AMRT—2 ZADHE, DTICADESEEZELETS I3 EREL TR
Planner) Navigation Planner) (fron?—CIM) [CA] F2.5 MA/TCR 7—2R XD ¥ZENavigation Officerh 5 D&  RYIET S
R ANDBEVEEIF, BEBICMRMZREITT (A3, 1-7) al' AAShizr>
[CAPZEEEL 220N 7wk (StatickRiE
F3 Shore OperatorhERBREEITS2IC, i1-4ZHEL, | ZH CICHIER
BRRTT D
TIONTy MEED? 127y MEfED ? AEOT7ILIV XLICTED L SIS 7LV XLNEBAT
(55> krO-NL7o2avid?) (55aybO-IL7o2arid?) 127y MERZERAVWTWSH ? AR - MEHNHZH ?
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[£2Z] FRAM (Functional Resonance Analysis Method) ¥ @014

e LYYUIVR T ZT

) > JI1CH

\T 3L E2EfFE (Hollnagel 2013)

o FERERIS I MADKEIBEICA > E 502 a > LIcER, NELICEREUCXHIGT 2—A T, HICIXRA

L—>arRzil L,

TEEBHITC. TN hod MERE] I3EL S

- KRERTIDORZRME. IRNAR, G < BEAR, 78 (FMEA)
« BHROMEDI 25723 ZHSMIL, TORREDORICELICHDDE AT LDORHEREY

EDEHRZRIIRE LTWVWBDH ?
HITHD 72D DIBHWIKAD ? F
BROFEONHHIH T IAT LD
FE)Z AL L TV 3 2D a1

(SERARIEZEFAL | FIOER
C 3B EEPEEFLRD D)

®1 BEEODGER

=70t AEFILOEEZME 501 K& L TH/EMAFEE

l: A7

g Ty 0 .
BeEDEHE R ) H—

P: B2

PREED'EHERLE T B e b DEEIRM

C:

PEREOEESEFRFT HBEEN

R &EIE

WREDEMEICHABLZER (BEEMN

T: Bl

PEBESRITOIRERA (BEEM)

(% |+';|:'

BWEEDHA

¥¥A& 5, SECjournalVol.14 No.1 Aug.2018

o O
'0‘ ~ R ®3223 HWRALOBEERLT 5 LHDORMINY 77
O—® DB
| 'I II|
R 4 L) * Tempo: 1Y5937Y3VDREDZEL
K P + Escalation: 19373V D8 EDIER
O =0 - Dilemmas: 12595923V D@E DR
e - Coupling: EEH DT V557Y 3V EOEKTE
HIT STAMPET L& FRAM - Reframing: 19573V EDHEE
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Step 4: Identify Loss Scenarios - QX<+ 74 D E{FH)

UCA3-P-1

UCA3-P-1

UCA3-P-1

UCA3-P-1

UCA3-P-1

UCA3-P-1

UCA3-P-1

UCA3-P-2

SERPP (machine) & b i « B ED

< Action Planh'DTCIZfzh D, €D F SC1
Fftofa - PR OEEREIIEICE S[SCL]
SERPP (machine) & b fbff « B iED

< Action Planh'DTCIZfzh D, €D F SC1
FMtufa - PR ORERHIIEICE B[SCL]
SERPP (machine) & b b - B 3ED

< Action Planh'DTCIZfzh D, €D F SC1
Fftofa - PR OEEREIIEICE S[SCL]
SERPP (machine) & b fibffi - B 3ED

< Action Planh*DTCICfmH D, EDF SC1
R - FEX DEEREAEICES[SCL]

SERPP (machine) & D ftifi - FE A
< Action PlanA'DTCIZfz D, €D % SC1
Ffthfin - B DIEREHAEICES[SC1]

SERPP (machine) & O i « FEE D
< Action Planh*DTCICfmH D, EDF SC1
Ffthh - FEX DEEREAEICES[SCL]
SERPP (machine) & O it « FEX D

< Action Planh*DTCICfzH D, EDF SC1
Ffthh - FEX DEEREAEICES[SCL]
SERPP (machine) & D §IfHI T E AL
Action PlantMzh D, ANy I Ty

ffin PR BAREIEIC LB, fifT
F (2fBE—FR) , RT—42R
"FA/MM"

ffin PR BRI IC LB, MifT
F (2fBE—FR) , RT—F2R
"FA/MM"

ffin D' BRI EIC LB, fifT
F (2fBE—FR) , RT—42R

SERPP
(machine)

SERPP
(machine)

SERPP

"FA/MM" (machine)
5 - " SERPP
AR BEDS B ARREIE IS L B R (machine)

P EED EMREIRIC LB, MfT
F (2fivBE—F) , fivBgHT—B SERPP
BENEM> X T L%OFFX L, MBic8 (machine)
L7=RR, RTF—2 X"FA/MM"
fARCEED BAAREICVL AR, MifT
F (2fiBE—R) , AT—KR
"FA/MM"

P EED EMREIRIC LB, MfT
F (2fiBE—R) , AT—%R
"FA/MM"

fiTH (2fBE—F) , RT—42X

SERPP
(machine)

SERPP
(machine)

SERPP

1 2 00 ANDNIT T 50y mEAIMMY MADNY T Ty THA .
TERMOBICEDT, BT~ e 2 (machine)
B A X SN EB(SC] EREOaTEE

Contextid

. BEFE-K

s RAT—ARZR

- FOM X, HAROAESE)
ZN—RICECE

DTC

DTC

DTC

DTC

DTC

DTC

DTC

DTC

O3 U7 0 E&E)

BfMEE Ot « FEZEHL TLWARL R
BMERBBMBETHRHAL TS

BfMEE QM - FEZEEHEL TLWARL R
MERBBMABETRHEL TS

BfMEE Ot - FEZEHL TLWRL R
BMERBBMBETHRHAL TS

BfMEE Ot - FEZRHL TLWARLR
BEELBMUETHHALTVS

BB Ot - FEESRHL TLWaRL,R
BMERBBABETRHAL TS

BfnEE M - EZREL TULARL R
BEELBMUETHHALTVS

EMOSIEIEEIFHEEEL CBRTE S

rEHLTVS 1/2

EMOSEBISHEEEL CBRTES

CERELTLS

Process ModelD#R#EIZ

1AAICXT T Z1EH

2 A B ERTF

370t ZDIEHRERIR
(RUZDRE)

DHRRAD SHH
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1

1

BRAIREERRLBICHHDD ST, BEDORVMEERDLE Sensor (fthfik)

S5NTWVWBERHELTVS g Integrator =
BHRMNERCERZICHIDDST, BEOSVEM (A - i1 Sensor (E#R) sc1
®A) BERAESN TV LERELTLS Integrator
BERNMBRREERBICHIND 5T, BEDSVHIBER i Sensor (HhIF) sc7
(NGA)BEENTWB ERELTWS Integrator
BHOBHREZIEL TV LRBLTWVS (T HiEHRIHI- o JEIE(SC8?)
TLWEEEDEN, B) com  Communication  scy 57377
BHOBEHREZIEL TV LRBEL TV BEDBFHRNE >
TOBHRECHEEEETS) com Integrator SC1/2/3/7
BIRHIAREERBICHEIDDST, i’é’lﬁiﬁb“IELH%Bhis Sensor (1) sc7
TLWBERHLTWVS Integrator
T _— .- < Sensor (BfAIR

(FIfEB Ot BARBBERER—XICERBEDL - THD) 3To ) sc3
BEOSVEABEBRINMESN TV LRHBLTVS lﬂ

ntegrator
(FIEEBOMREE R T—2 XA EICHBTLTED) EEE’@ETO/M SERPP (machine) SC5/6

VWEIEIEREDIBERMMS STV B EFREL TL2

Process Model DEREED IR I

BE#EBGA Ty Mi)w
WEBICEITBRE (a) F

ZHEFATHEIOYILAILETERL

LS1

LS2

LS3

LS4

LS5

LS6

LS7

LS14
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HCF, N\ 7iE5E5IEIE, U XI5 E, A > F ) FER

« ORI UAZAN—XIZ, UCARIDBEFRMEX /N 7DMED T ZBEtL, Z2EHIEM

- Causal FactorOREE%=IMZ ZRHK, FE L THProcess Model DEREEH £ F W=D DXER, =H
« OXIFUATEIZ, Severity/Frequency% 5T

« XWEROTDEZFTET DL EHIC, REDTHD > F ) A+ DEFIELTITISER

Causal Factor#DH DD
%22 B-HORNE

=! V. 2

Process Model D #R#E % F
FIEHRVI=HDOXNER

§
£
HEE

Lv. 4,3

FMEAZ &R

AXSFVAFTEIS, VRITEIAXY K

- - FM: Failure M
BLURTE (DI=HDF U AHEE) %175 ailure Mode

CF: Causal Factor

PM: Process Model Belief
UCA: Unsafe Control Action
SC: Safety Constraint

Barrier®Level
ANGF—RZDODHDZHLK T
INF—ROREEREZ T3

2N\ —REDEERERETITS . .
1EBRBOEIX—C%HIET 3 OXFVARBREN) T DA X—=D
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4, STAMP/STPASER DAREE - ZHMFHMES F VA L TDEHA
e HEREFILEREETILEHAEGOER FVAR—IBGEITIL—LT— U DIRE
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4. STAMP/STPASERDAREE - ZHMEHMES U A & L TDER

CRETINEBEETINEHAGDOEIOTFTVAR-IAREEI L —LT—DI DIRE

BENEEFRTHAINTVWIIRBEDMRED S F 1) A 5218 Z B (Menzel etal,, 2018)
(@ STPA %38 L 7= Functional Scenario M
& FAE%ET1EIE (Operational Design Domain: ODD) Z#F X 7= Logical Scenario DES
@ AV R@ERELFEY > F1) > %@L fz Concrete Scenario DT
ERBERY 2 S 1) o S

Functional scenarios Logical scenarios Concrete scenarios
Base road network: Base road network: Base road network:
three-lane motorway in a curve, Lane width [2.3..3.5] m Lane width [3.2]m
100 km/h speed limit indicated by Curve radius [0.6..0.9] km Curve radius [0.7] km
traffic signs Position traffic sign [0..200] m Pasition traffic sign [150] m
Stationary objects: Stationary objects: Stationary objects:
Moveable objects: Moveable objects: Moveable objects:
Ego vehicle, traffic jam; End of traffic jam  [10..200] m End of traffic jam 40 m
Interaction: Ego in maneuver Traffic jam speed  [0..30] km/h Traffic jam speed 30 km/h
,,approacl'?ln.g on the middle Ego distance [50..300] m Ego distance 200 m
lane, traffic jam moves slowly Ego speed [80..130] km/h Ego speed 100 km/h
Environment: Environment: Environment:
Summer, rain Temperature [10..40] °C Temperature 20°C
Droplet size [20..100] pm Droplet size 30 pm

Number of scenarios

ewommen
____

Source: ECE/TRANS/WP.29/GRVA/2022/2 33



4. STAM P/ST PA:‘(I%:%@@EIE * g é"ﬁngfﬂﬁ‘\/ j_ U 7.‘- 2: L/ —t 0)5%% Functional Scenariosl] | Logical Scenarios | | Concrete Scenarios

DSTPA% &L 7=Functional Scenariotiy [giti]

« STPAICHWTEKRAIDY FO—ILTo> 3y = E= ] =
(UCA) 23l g BBICEL 530V THF X b5 = B
wcsa e A wwg

- O€XEFIL (A bO—-5HEITZXFT 00000 e 5/

LORRE) DIRE DOMEZBE X CTERZEEH , .
93 Z & T, Functional ScenarioZ i ][ - T

fafg Yy FO—IL7 Y 3> (UCA3-NT-1)

Action Planner® 70Ot X ETIL : A EIIC LVAE L)
& FIC, Action Planner'5 D CEELTWVWS
BEHINL) - B TIEMRIAS B  AROZERMATETULAL (ANANDESE)
[SC1. B2 FT > JSKEEZEY & D BRI BB (] - [RE[&A : Sensor/IntegratorDfE, EE&%H1L, MHEERR

"Clecupant providas destinaiion cormmand wihen

A X271 # (as Functional Scenario) (LS-UCA3-NT-1-B1C2)

AT BEX 7 — X IFATHIITH, BEICHED S
EEFIZ, fphEEFISensor/IintegratorD#fE - FREE T

Controller Control Action (CA)

Control Action (C4) Type Action Planner/Z feia 0\ BIIIC L) G0 EFE T 3 KR D%
Khastgir et al, 2021 &, Action Planner?'s D785 Dl I T - 1T

e . e eI, MR E DEEEEVTHE, 3 5ICHEIE - BEEICES
FES, BEMITYATLDY I 2L —> 3 R—2AKRIEFEDIRE,
HAMMBEELFER/XE, 38 (in press) 34



4. STAMP/STPARER DIREE « ZHM4F@S +1) A & L TDER

@O0DD % ¥ X f-Logical ScenarioE#

Functional Scenarios Logical Scenarios Concrete Scenarios

« Functional ScenarioZz&2Z|CLDD, TAMRE (BHEM> I aLl—%) IC&hE > FH ) A ZHE
- BFEMMOODDIBHERZEERL, TDHH SLogical ScenarioftilidD 7= D A 1EE %

Functional Scenario® i
(LS-UCA3-NT-1-B1C2)

A FEMEE BEX T — X XFATHIT
A, BEICHED )8 & EFIC,
sRH]Sensor/IntegratorDfE - &
& TAction Planner/Z st V0= ()
TVWEEETSK IS, Action
Planneri' 5 DiTE)5HE D IERE S 1

9" - B TR, 1ol & DEEEE
VT, I 5ICEZE - FEEICES

BfinfEFE CTEZIEAREMDH S
% ZESRER T DR EE,
+43 75 Bt P R B % FEAR L TR
TETD &R

FES, BEMITVRATLDOYI 2L — 3 R —AREFEDIRE,

BAMMEF TFR5HE, 38 (in press)

Logical Scenariosgi D fl
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https://www.youtube.com/watch?v=3Xt7780SxvE
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