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MASS
Challenges for 
Harmonious 
Technology 

Development

Collaborative
Development

Collaborative Technical Development 
with a wide range of stakeholders, who 
possess extensive expertise and 
experience, is essential for the 
commercialization of autonomous ships. 

Harmonized
Technology

We believe that the combination of 
sea-trial, simulation, and continuous 

improvement is an important factor in 
developing and advancing 

autonomous ship technology. 

Various type of MASS
While the application of autonomous navigation technology may appear distinct

between large and small ships, there are certain areas in common and several areas 
that complement each other.
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■ The History and Development of Samsung Autonomous Ship
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Samsung Autonomous Ship, SAS

Research started on the 
research background of  

autonomous ships

2016 Jan

SAS Applied to 
Hanbando/Hannarae
(L>109m, 6280MT)

2024

First test with 3.3m 
model in lab

2019 Aug

Test with 3.3m model 
in real environment 

2019 Dec

Test with 38m 
Tug Boat(T8) in real 

environment

2020 Oct

SAS Applied to Segero-ho
(L>130m, 9200MT)

2021 ~ 

SAS Applied to Container
(L>360m, 15000TEU)

2023 ~

SAS Applied to Block Carrier
(L>160m, 16100MT)

2022 ~ 2023

SAS Applied to LNGs
(L>95m, 5700MT)

2022 ~ 2023 



Navigation Data
Radar / ECDIS / AIS / DGPS

Gyro / Speed

Cyber secured 
Firewall

SAS-IBS
(workstation)

SAS
(Main)

Confirm Switch
(for Control)

SAS
(OHD)

W/H

SAS-Aware
(workstation)

SAS-Control
(Data I/F & Controller)

SAS Camera
(forward)

Local Storage 
(NAS)

AUTOPILOT

X

Switching Hub

■ Configuration of SAS

4

Samsung Autonomous Ship, SAS



Collaborative development
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Shipyard
Shipping
Company

Maker Crew

Academia Government Classification
Society



■ Shipyard - SHI BCC Design including SAS 

6

SAS CONSOLE

DIGITAL OVERHEAD PANEL

Collaborative development



Collaborative development
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■ Shipping Company

Ships 
(shipping 
company)

SM JEJU No.2 
(KOREALINE)

MegaCaravan
(MEGALINE)

EVERMAX
(EVERGREEN)

Demonstration 
history 

and plans

•Initiated through joint research 
between Samsung Heavy Industries-
KLCSM-KR('22)
•Planned to secure and demonstrate 
coastal data for the South Sea route 
between Tongyeong and Jeju after 
installing the autonomous navigation 
system in June('23)

• Launched through joint research 
between Samsung Heavy Industries 
and Megaline ('22)
• Demonstration of South Sea route 
between Geoje and Yeongsung (China) 
after installation of autonomous  
navigation system in June ('23)

• Launched through Samsung Heavy 
Industries-Evergreen joint research ('22)
• Installed as a navigational assistance 
kit on a 15K Container Ship
• Validation of Obstacle-Free Route 
suggestion and obtaining international 
route data as of delivery date (‘23)



Collaborative development

■ Crew - OnBoardTest & Commissioning Procedure 
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Collaborative development

■ Maker (Ship Technology & Service Providers)
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- MOU for 
SAMSUNG 
Autonomous 
Vessel Solutions

- Auto Communication 
System based on VHF

- Auto Navigational 
Light System

- Route Interface(RTZ) 
with ECDIS

- BMS Interface



Collaborative development

■ Academia
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- Development of object-specific 
segmentation technology for 
vessel image-based obstacle 
detection

- Stereo-based object location 
recognition method for USV 
autonomous driving in a maritime 
environment

- Real-time Navigational Risk 
Assessment

- Development of object recognition 
and tracking technology using radar 
signals

- Launched through joint research 
between Samsung Heavy Industries 
and Mokpo National Maritime 
University

- Launched through joint research 
between Samsung Heavy Industries 
and Korea Institute Of Marine and  
Fisheries Technology

- Successful 
demonstration 
of autonomous 
vessels

- (Hannarae) Remote 
Operation Verification 
/ (Hanbando) ECDIS 
Package Verification



Collaborative development

■ Government
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Development of a standard model
for waterway information for smart ships

Demonstration of autonomous navigation-based
eco-friendly mobility service

Establishment of autonomous ship-based 
maritime transportation system infrastructure

Demonstration of unmanned/remote maritime logistics 
transportation service using autonomous ships



Collaborative development

■ Classification Society
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- Risk assessment(HAZID) by CLASS
- Inspection for System I/F and 

Autonomous Function by CLASS

- ClassNK P&S certification related 
to smart ship in progress

- Rule amendment for Computer-
based system based on IACS UR 
E22 Rev.3

- JDP for Samsung Remote Operation Center AiP

ROC ConOps Based on MASS Level



Collaborative development

■ Plan for the other parties
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Port
Authority VTS Pilot …

Shipyard
Shipping
Company

Maker Crew

Academia Government Classification
Society



Harmonized technology
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SimulationSea-Trial

Improvement



Harmonized technology

■ Sea-Trial
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Harmonized technology

■ Simulation
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- Echo Data 특징

- Echo 처리 과정

- Object 추출/처리 과정

- 사용자/시스템 인터페이스

- 기존 ARPA와의 차이점
SM SANGHAI

2020.02~2021.02
SM CHALLENGER
2022.01~2023.04

SN2445 
EVERMAX

2023.06~2024.04

Collected over 45,000 hours 
of actual vessel navigation data
from ship company and testbed
(Continuously accumulating) 

SM GENESIS
2020.03~2021.02

Autonomous navigation simulation is 
performed by creating a virtual vessel in 
3D space reflected ship dynamics model, 
waves, and weather environment factors.

3D VIRTUAL ENVIRONMENT DATA



■ Improvement – Situation Awareness

- SAS-Aware system can generate recommended route to avoid non-AIS obstacles.

• For generating accurate recommended route, we focus the computation about stable obstacle movement.

Harmonized technology
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Case 1: Military vessel - Case 3: non-AIS vessel (video)

Case 2: Towed barge

COG and SOG
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■ Improvement – Situation Awareness

- SAS-Aware system using self-generated ARPA(Automatic Radar Plotting Aid).

• To produce an ARPA using Moving Average, Kalman filter and so on.

• Using self-generated ARPA has an advantage due to using like a navigator instead of using simple RADAR 

echo(or image).

Harmonized technology

Clustering

t

T
T

T
t-2

t-1

Object Information
Validation

ARPA

Object?

YES

No

Using Object History
- Moving Average, Kalman Filter and so on

Radar Processing ARPA



Harmonized technology

■ Improvement – Grounding Avoidance
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Geo Objects Classes

Land
Depth contours

Depth area
.
.

Buoy locations
Offshore platforms

Bridge pylons

Situational Awareness Info.

▣ AIS

▣ RADAR ARPA

□ Vision Fusion

▣ ENC Data

□ Bridge

□ Coastline

□ Restricted Area

□ Sounding

Min.Depth 10 (m)

√

√

• Ship Position/Route/COG/…

• Local Path-finding Area(with Grid size)

• ENC Data Extraction & Update

• Data Area → Grid Creation

• ENC Data – Grid Mapping

• Object Grid → Navigable vs. Unnavigable

S-57

processing by category



Harmonized technology

■ Improvement – Grounding Avoidance
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Island Grounding Avoidance Test

ENC Data Extraction
- Sounding
- Depth Contour
→ Grid for (Un)navigable Area



■ Improvement – ODD/OE
- Design the index to determine ODD/OE of SAS system

• The index takes into account Number of Objects, Distance, DCPA, CRI etc.

• Define the area of operations, including coverage/connectivity and traffic condition 

along the Korean coast.
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Harmonized technology

𝑃𝑅𝑅𝐴 = 𝑓( 𝐷𝑖𝑠𝑡𝑟𝑖𝑠𝑘 , 𝐷𝐶𝑃𝐴𝑚𝑒𝑎𝑛 , 𝑇𝐶𝑃𝐴𝑟𝑖𝑠𝑘 , 𝐶𝑅𝐼𝑟𝑖𝑠𝑘 , 𝐶𝑅𝐼𝑚𝑒𝑎𝑛 )

0.0 ≤ 𝑃𝑅𝑅𝐴 ≤ 1.0

(※Consider Number of Objects, Actual Distance, DCPA, CRI)
0.0

1.0



■ Improvement – Remote Operation
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Harmonized technology

⚫ LTE / 5G / Starlink Network : Nav. Signals, Vision Image
⚫ CBM Monitoring
⚫ Around View
⚫ Remote Navigation
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Various type of MASS

High Technical Requirements: 
The complexity and sophisticated design 
demand in the MASS technology present 
significant challenges.

Diverse Customer Needs: 
Customer requirements vary widely from 
small vessels to large ships, necessitating a 
flexible approach to MASS solutions.
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Ships 
(shipping 
company)

T-Ship
(Electrine)

Marine Nuri
(KRISO)

SAMSUNG T8
(Samsung Heavy 

Industry)

SeaDrone
(Samsung Heavy 

Industry)

Lefishing Boat
(HLB)

Demonstratio
n history 
and plans

• Samsung Heavy Industry 
Initiated through Electrine    
collaboration ('22)

• 4.5 meter vessel for 
testing small ship/boat 
autonomous navigation 
systems

• Developing a system
suitable for the marine 
operating environment of 
boats/fishing vessels

• KASS National Project
Autonomous System 
Demonstration Vessel(built by 
KRISO in ‘23)

• Utilized as an infrastructure for 
national R&D and industry 
technology demonstration and
verification along with the 
Autonomous Ship Demonstration 
Research Center

• Conducted demonstration of 
virtual other ship collision 
avoidance in conjunction with 
SHI autonomous Navigation 
system ('23)

• Tugboat (38m) for the 
Movement of Samsung 
Heavy Industries
Construction Ships

• Installed autonomous 
navigation system and 
demonstrated first collision 
avoidance ('20)

• '23 Continued
demonstration of situational 
awareness systems (radar-
only obstacle recognition, 
radar-vision fusion 
recognition, etc)

• Autonomous TEST Small 
Vessels

• Small craft situational 
awareness and 
autonomous navigation 
testing continues

• Research and Application 
of Outboard Speed 
Control Interface

• Research and Application 
of Autonomous Berthing
Technology

• Leisure Boat developed by 
HLB (coming soon with 
SAS-BOAT)

• Conducted real-obstacle 
collision avoidance
autonomous navigation 
tests ('23)

Various type of MASS

■ Small ship Test-bed



Development technology for various ship sizes
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■ Small Ship : SHIFT-Auto (Samsung Heavy Industry Future Shuttle - Auto)

– Present model of future mobility appearance

– Comfortable accessibility and familiar transport

– Highest safety standards, ensuring a smooth and trouble-free board



Development technology for various ship sizes
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■ SHIFT-Auto (Samsung Heavy Industry Future Shuttle - Auto)

– Digital + Autonomous(Unmanned) + Laboratory

– HMI(Human Machine Interface)



Development technology for various ship sizes

■ SHIFT-Auto
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- 전반적인 소개
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Thank you
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