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Abstract - Amidst the burgeoning research on autonomous ships, there has been a marked increase in the development of new systems
and equipment for these vessels. This study identifies specific assets and functional requirements essential for managing autonomous ships,
and presents a system architecture applicable to conventional and autonomous vessels alike. The recommended fleet asset management
system encompasses ship information, maintenance, crew, and operational management. Assets specific to autonomous ships include the
MASS rating within ship information, advanced software and hardware for maintenance, and remote operators in the crew management.
These asset functions are managed through separate, modular systems that permit easy attachment and detachment, hence ensuring
compatibility with both traditional and autonomous ships. Moreover, the system is web-based which facilitates access through an internet
environment without necessitating the installation of any program.

Key words - autonomous ship, asset management system, modular systems, web
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- Spare Parts Information
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Fig. 1 Fleet asset management system architecture
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Table 1 System overview

On-Board On-Shore
Captain,
User Clzl;itEonfgf;rclzsr, Fleet Supervision
Crew, etc.
Asset Supervisor’s
management of management and
the vessel, supervision of the
verification of designated fleet,
Function ship and .creW Manfigement. of ship
information, information,
creation of management of crew
preventative information,
maintenance verification of
reports, etc. onshore reports, etc.
Database Datg .Of th.e Master Data
specific ship

Table 2 Specialized asset and function for autonomous

ship
Module Asset Function
Ship Autonomous Check Autonomous
information Level Level
Check Authorization
Remote and LGV?I .
Crew Operator Grant Authorization
Assign and Modify
Management Level
Manage Version and
Software Installation Location
Maintenance Check Status.
Manage Installation
Hardware Location
Verify Collected Data
2.4 2E3} MA

B AT A T pEse] Aukgel SAbEo] ALgehe

>

Docker

.~ Data Layer — Business Layer — ~— View Layer

nede v\lue.js
[ Router T
I Vulex
Controller
I -
MASS module |

AlSdata ~_

Controller

1

Timescale _

DB View

proxy

S S

Fig. 2 System development architecture
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Table 3 Master table list

Table Name Explanation
MST_SHIP List of Ships within the Fleet
List of Shore Staff (Including
MST_EMPLOYEE Remote Controllers) and Crew
List of Certifications for Seafarer
Qualifications
List of Training Courses
MST_EDUCATION Completed for Seafarer
Qualifications
List of Machinery Commonly
Installed on Ships
List of Equipment Commonly
Installed on Ships
List of Sensors Based on
ISO 19848 Channel Book
List of Positions Related to
Seafarers and Shore Controllers
List of Autonomous Ship
MST_SOFTWARE Systems and Software
Included in the System
List of Spare Parts Commonly

MST_LISENCE

MST_MACHINERY

MST_EQUIPMENT

MST_SENSOR

MST_POSITION

MST_SPARE Used on Autonomous Ships
MST_MARINE Ship Supplies Based on
_STORE IMPA Codes
MST_PMS Preventive Maintenance List
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Table 4 Maintenance table list

33

R R DV < R )

Table Name Explanation
Detailed Information on
Machinery within the Ship
Detailed Information on
Equipment within the Ship

Spare Inventory Information

SHIP_MACHINERY

SHIP_EQUIPMENT

SHIP_SPARE within the Ship
SHIP_EQUIPMENT Sensor Information within the
_SENSOR Ship
SHIP_EQUIPMENT Preventive Maintenance
_PMS Information by Ship
SHIP_MACH_RUN_ Running Hour Management
HOUR Information for Each Machinery
SHIP_EQUIP_RUN_ Running Hour Management
HOUR Information for Each Equipment

SHIP_EQUIPMENT
_PMS_REPORT

PMS_WORK_DONE

PMS_WORK_DONE
_RELATION

PMS (Planned Maintenance
System) Report

Approval Status of PMS Report

PMS Report Relationship Table

Information on Autonomous
Navigation System/Software
within the Ship
Status Information of
Autonomous Navigation
System/Software within the Ship
Ship Supplies Information

SHIP_SOFTWARE

SHIP_SOFTWARE_
STATUS

SHIP_STORE

Table 5 Operation management table list

Table Name
SHIP_POSITION
REPORT_NOON

REPORT_ENTER_

Explanation
Ship Position Information
Noon Report

Arrival and Departure Report

DEPART
REPORT_SHIP_ Report Approval
CERTIFICATE Management Information

Table 6 Crew management table list

Table Name
EMPLOYEE_CREW
EMPLOYEE_SHORE

Explanation
Crew Information
Shore Staff Information
Employee Personnel
Information

EMPLOYEE_CAREER

Employee Certification

EMPLOYEE_LICENSE .
Information

EMPLOYEE_REMOTE_
AUTH

Remote Control
Authorization Information
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Table 7 Ship position table data list

Data Explanation
TIME Time Based on UTC
STATUS Status A=active or V=Void.
Ship’s Latitude
LATITUDE (Format: ddd’mm.mmm’ N/S)
Ship’s Longitude
LONGITUDE (Format: ddd’'mm.mmm’ E/W)
SPEED Ship’s Speed (Unit: Knots)
TRACK_ANGLE Angle Made with the North
Current Date
DATE (Format: yymmdd)
MAGNETIC_ Magnetic Variation

VARIATION (- Westerly,+ Easterly Deviation)

A=autonomous,
D=differential,
E=estimated,
M=manual input,
S=simulated,
N=data not valid,
P=precise (4.00 and later)
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Table 8 Ship software status table data list

Data Explanation
SHIP_ID Ship Unique ID
SOFTWARE_ID Software Unique ID
Software Status Information
STATUS Operating Normally: 'active’
Operating Abnormally: 'inactive’
VALUE Output Value of the Software
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Table 9 Autonomous system status dashboard
Status Explanation Dashboard
Normal Status of operating no.rmally Green
STATUS data: 'active’
The equipment is damaged
and not operating
The software’s power is off,
End and data is not being Red
transmitted
No STATUS information is
transmitted
The software server is on, but
there is an error in the
Abnormal . software Yellow
The equipment’s data exceeds
the normal range
STATUS data: 'inactive’
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