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3 Ftokoll A AENA Qe FHo]2~ A7 (Ecological Interface Design)
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8 9 AREA Ao AE AAISE W e suEA A AEH ]2 AA(Ecological Interface Design) o] #lt= a1, okt
ool A o] WS g3t QlEHo 31:2" AASEE ot e slgRekll A& EID Atz @A erokth whEbA 2 Aol A= AE A
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. BYALC| SHEIA|ASIS | ER O 2 SESQIZET| A Al A

HO| 3, E75HALE] 7| & Al 28l (Sociotechnical Systems).
Etfol {2l &, AT 92| Crefot B 2] 4 215, ARPA

{Automatic Radar Plotting Aids) radar, ECDIS (Electronic Chart
Display & Information System), AlS (Auto Identification System)
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HO|AS A S OtsE A| A S (Lee, 1995; Hockey et. al.,
2003},

« AERE 21E{H| 0| A 4 H|{Ecological Interface Design: EID) |
SHRasmussen & Vicente, 1989)
- ST AT A AEe| 2EHEO|
Lhe| HEE
- EIDE 8 | 33 H M A~ (Thermal-Hydraulic Process
Control Systems) 2| 2IEHH 0|~ DX Z 2jsf HE = E(Vicente
& Rasmussen 1990
» 11 0|Z0| 41 A| A8l (Kuo,2001; Barns et al., 2003), Wl &
Al 2-H=l (Maradi-Nadimian etal., 2002; Ho & Barns, 2003), 2
F A|2-El (Sharp & Helmicki, 1998; Miller, 2004 ) S C}H2F5H
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» 7|52 X (functional purpose), =47 C,(abstractfunc‘hon},

2 8t 7| 5{generalized function), & 21 & 7|5 (physical
function) 12| 1 22| = HEf{physicalform).

« EID2 ;:.—7:-1
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skill based behavior
Rule based behavior
Knowledge based behavior
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Tide prediction display based on EID

[Moritiean et al 2009)

EHESE 24 (Work Domain
Analyss)

* The monthly envelope of
extreme water flows|F1: shstrac
function},

* The dzily svolution of 223 level
[F2: process)

* Tidal range [F3:physical function)
* Tide time [F4: physical function)
Water flow on the shore[F5:

physicalform)
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- Global mean number of errors,
- Mean responsetimes
- Format preference rankings

= The classical printed
tidetable
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* A non-classicaitidal
display:the Mare egraf

o camis o e

Smart Glasses to support maritime pilots in
harbor maneuvers (Ostendorp et al 2015)
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Functiongi Purpose isdescribed.

systam.

* Abstract Function : theunderlying laws and principles thatgovern the goalsof the

Generaiized Functon level : theidentified processas
Physical Functionand the Physical Form : physical components sssocatad with the
identified processes, itz capabilitizs and itz condition, location, and physical

AR maindesgnfor
navigation inconfined
waters.

AR designfor berthing.

AR designbased on
communication analkysis.

Sources Patersen & Nisisen (2001) ‘an Dam et al. [2006)
Goalsof ’ For vesseltraffic
For maneuvering
WDa management
Functional P Vezselpaosition, disEnce toother r SEfE&Eﬁld.Eﬂt et o,
Purposs ohjects, and arientation [course) [ Brotect Suranmeoy
» Mazintain security
Abstraction  Vessel maneuversbility & area capacity
Furection P Movementsfrom one placeto another | {resources), ssparation with trafficand
[Veszal and turning [course change) ground [risk), limit path & time deviztion
movement] [costs)
Generalized » Description of traffic behavior and vessal
Function p Controliable and uncontrollable force maotion in relsticnwith time and space
|Force sctingon the vessal constraintsof emironment|capacity,
sxertion) slots, grounding & separation)
b Navigation model: stmte of vessel

Physical P Force production of rudder, main P ; g

. P Water-space model: othervessels, slots,
Function propeller, thrusters, tugs, hawsers, depth
|Force ) anchors [cuntruld:aﬂca"p, wind, b Vessel performance model: speed and
production) current znd hull [disturbances) T s
Physical P Appearsnceand lomtion of physical
Form entities -
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Sources  |Van Damet.al. (2008) lbrshim (2023} Higgins & lbrahim (2014}

S S5 21 E fiTHED

Gasis of
WA

For fight colizion svoidance i :
E For fizhtzoean 3

« CTPA [offsion Threst Permeters Arez) & 228 £E 4D U 718 Jod

- D=tect potential victation
separation,

Lenert 1983, Szispcrynski & Szlepozynsis 2015
' Py pezy!

Puposz N Sirzpace traves - Provide resciution guidance
P Tpats sapamton
- in
Abstraction - Protectvezone
Function 3 izws of colsion avoidance

rER

TR

information, terrain

gEogTEet

e i, wind, we .
Fhysics oy L ;
Foom ;e—::n n, sinoraft, Ownship velocity sensor

:der position sensos
wvelocity sensoc

Hong (2017)

Functional Safe [ Ecanomical
Purposes M ;
Abstract Keeping Safe | Obgerving | inimizing
Function Separation COLREGS Rules | | Economic Less
General | own ship Motion Contrel |
Function o

Cwn Ship Cwn Ship

2

Physical [Targer ships: Pasition | | Gwn Ship's Position | | Geographical
Function and Movements and Movements _ Enwvirapments |
Phiysical Semsors and Indicatars an Own ship, Target
Form Ships and Emvironments and Path Plan
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FCAS (Fight Colision Avoidance System)
without EID

FCAS with EID
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