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[Abstract]

The maritime autonomous surface ship is automatically collects and manages various information necessary for the operation to
minimize human intervention and safely perform the mission assigned to the ship. And the ship may autonomously operate the partial or
entire route to the destination determined by the ship himself. This ship navigation technology allows partially remote control the ship to be
operated if necessary. The maritime autonomous surface ship (MASS) should collect and manage signals of various navigation
communication equipments and engines mounted on the ship for safe operation. This requires a common platform technology. In this paper,
we propose a common platform that is the core of smart ship implementation. Territorial authorities and ships are connected by satellite or
terrestrial communication. In such a communication environment, information is exchanged smoothly in real time. This allows the onshore

authorities to monitor ships and provide remote control to enable safe vessel navigation at sea.
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Table 1. Autonomous level.

Step |  Classification Description Judgment

1 | Humanoperated | Sailor situation awareness, direct control

Sailor

2 | Humandirected | System portability, direct source control

System context recognition and self-control

3| H delegated Direct control of crew only when specific

Systemstatus recognition, self control, uniqueness |  System

4 | Human monitored .
Only report to seamen, Seamen monitor

5 | Autonomous

System condition recognition, self5judgment control

Ir

E 2. X228t (MASS)e] 224718

Table 2. Core technology of MASS.

Classification Element technology
Ship big data collection and decision technology
Autonomous navigation system technology
Self—operated Smart equipment technology
ship technology
Autonomous ship design and drying technology
Vessel commissioning demonstration technology
Autonomous | F1atform (ship, onshore) and cyber security technology
vessels & land | Ship-to-shore linkage system technology
connection Autonomous navigation technology for harbor and pavilion
technology A tormaic cargo handling & unleding and ship stabilization technology
Harbor big data collection and decision making technology
Self-operated ship Harbor automation technology
service Legal/ institutional / regulatory (IMO response) and manpower training
technology Flight control demonstration technology
Digital twin technology
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[Alert Alarm]
Push Servic

ERMS Server
@ Alarm

Status Report
Analysis Report

Service Engineer

Local Alarm{?@ > E

Marine Engineer

EMS : Engine Monitoring System, ERMS : Engine Remote Monitoring System,
PMS : Power Management System, ISIG : Intra-ship Integrated Gateway

- Proactive Protection/Maneuvering by using Alarm System
- Operation Data based Engine Status Monitoring

=
Fig. 1.
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Table 3. Common platform-based services.

ﬁ\m data onboard

Application
Update

Ship

el

(" dualoo I
Gateway for ship-shore
Communication
Ecots

i = N¥E.-—(O) NTT
SIMS-BOX (Data Collection)
vor i
Sermrs ) pplication Distributi ‘Application Distribution
& | Management System Onboard Management System at Shore
Sensors Cargo
BT || [=m— | =—
Main Engine =
& + Dot Frocesing Aep. L Data Frocesing Ao
= | B ) ||| S
seter a5, 0cs, LS 74
ngine
Data Logger PoC experiment target
&

J8 2. 2HE AJSQIEL Za=E
Fig. 2. loT platform onboard.

S S EHE 7] RS FIEHAL QITH9).

A EAM 7] A0 3] (JSMEA)E SSAP (smart ship appli-
cation platform project)& &3l 418 ] 9] glo|efel] HA A
4= A Bk, B B S8 ZR o] Au) 2~ it g
< Q& A Au) e 28 Au|aE X YGstar o 2
ol EPES TFIITE T3t At AS A5 ¢
gk H] dlolH &8 o ZEAlo) A vt S U EYaE
g5k o 2| Al o] Aol =¥ kaL QlTH 10].

2019 3FE] et 23 A=A A E A sk M09 o]-
U] Alo] A (e-navigation) Q) 0% ~ntE 28311k
Eigeate M Sl SARCRERT AR = SRR

. Xig2eMutol

3-1 27AE % 277|= ¥l

TS YEol 2vkE Adutel] gjEo] QbdEE B AFEskE
Feat7] AsixE Bake ARE xgste] At oS5t
™ SAPAAE Sl 282 5 = A 7R 7o) F as)
o}, o] 2] gk Adute] =4k Au) gl GA S RE 5 v = v
779 dlole= Als 3] viE F3 et A M| 2=E A
Fal7] 8l Haghe] AN nHsoldit). aE ST
o] HA AR 3F 49} o] HlelElsh, AARMY, T4,
FraA, AEA, S 0w FHEste] Aol gt

E 4. BSSYEL| 24 2PAR

509

Existing platform services Sornild b ity Table 4. Minimum requirements for common platforms.
timal Optimal
Dedicated . . Op Fleet Classification Minimum requirements
il Optimum Optimum Performance .
opt;e u cr;)ute Trim Service || Trim Service Analysis mﬁ? Dataization | Combine and store large volume data of ship
Service Service Real-time cast | It must be processed and analyzed in real time
etllz\i(i(rﬂUSiVilt Dedicated Navigation Optimal Flect Integrity Deliver accurate, high-quality information
al maintenance Enwrmnt Rout'e Maintenance Effectiveness | Invalid data must be detectable.
information service Information Planning Service — — -
torma Service Service Responsibility | Long term milking should be accomplished.
service
No platform compatibility Platform Compatible Scalability It should be easy to improve H/W & S/W according to the change of environmert.
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Table 5. Requirement technology of common platforms. Onship  Common Platform Data  ServiceProvider  User
Classification | Technology Explanation ( Nebwork ) e F Stip. ‘
Device — monitoring. | O™t
Infra Core equipment | The basic vessel equipment that the platform accepts = om ghipbom.d‘l comn. | mmet | | F i
lanagement Platform a server ™ weather
D .| Correction of information, storage of consistent data e e _Storage | Y <\\ o routing | [FH-oPerOr_]
ummg 1 Fleet engine b
Data deduplication, clustering and optimization = Middleware Comm Comm S'mm ]——- com‘panson k VTS ‘
Service - [ e Al‘;i‘)‘,’;s Module Nodule, feedback | M
Data analysis Adding new data to the analyzed results [(rwa lu:;r(f)a)ce o | s““m H efE‘ﬁr::eA:z:y h ;,Tg\
Artificial Intelligence Utilization Analysis [“oyro }— p— mempemet) T—— —
uboard service . el —
Interface Data collection | Inter-species data acquisition and exchange interface (s ? Weatherrovting -ma‘:llllel:::lce il s
. . . ; =  Condion moviioing .
Securi Privacy Technology for personal information protection == * Performance moitoring - Aization | -
ccur g gy LR
v Info. protection | Technology for protecting the core contents of ship [ ey menhane 3 = ‘lmify::‘sw 4 o
J8 3. SSEAUE olF|EX A4
FTEEAEY T8 87V]ES 1 59 o] BE AdrE Fig. 3. Architecture design of common platform.
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Core equipment Data collection Data preprocessing Data analysis S—issar e e W Out place
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