Do you know about UST217?
Expect the best technology for the sea -
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2 BUSTa

| ABOUT US

UST21 is leading technological innovation in marine research, marine forecasting, monitoring,
marine S| and simulation. The leading UST21 in Korea’s marine technology is consists of the
Management Support division, 5 Technical Business division, and R&D institute

Company | UST21
C EO | Kim jong uk
Location | 129, Gaetbeol-ro, Yeonsu-gu, Incheon, Republic of Korea

3-4, Jungang—daero 236beon-gil, Dong-gu, Busan,
Republic of Korea

Date of |

establishment | 1999Y 12M 28D

Number of ] 49 7|=

I REGISTERED LICENSES

Korea hydrographic and
Nautical chart production oceanographic agency

Waterway investigate,

Korea engineering &

Englneerlng Operator TN INATINIE e Consulting assoaa“on

Korea industrial

R&D institute .................................................................................................................................. techno[ogy association
R&D Service ............................................................................................................................................. MInIStry Of;glgrl]é_?_
Korea software

Soﬁware Operator ................................................................................................................................. |ndustry assouahon
Coast investigation measurement, Nati i .
Land SUIVEYINg Measurement, o ational geographic information institute
Numerical map production,
Image processing,
Underground facility measurement
Ultra lightweight flying device e Seoul Regional Office of Aviation
Certification of quality e ICR
management system

Inchon Regional Small &
Venture COMPIANY  oeeeeree e Medium Business Administration
Management innovation Smaller DUSINESSES e Ministry of SMEs and startups
Patent 14 cases, Utility model 1 cases oo - Korea intellectual property office
Program copynght 4 CASES  vovreeeree e Computer program ho[c“ng Comm|ttee
Dlrect productlon 4 CQSES rrrrrrrremmmm st Korea Federatlon Of Sma“ and Medlum

Business



I ORGANIZATION

Data Business

Planning Team

Strategy Planning Team

ABOUT US 3

Quality, Health, Safety and
Environment Team

Renewable Energy
Team

. . |
HTDROGRAPHIC OCEANIC OCEAN FORECAST MARINE SPATIAL RESEARCH & BIZ MANAGMENT
SURVEY DIV. RESEARCH DIV. DIV. INFO DIV. DEVELOPMENT DIV.
. Oceanographic Al Based Marine Nautical Chart Unmanned Mapping
Geophysical Survey Observation Forecast Production System Account
Offshore Construction . Oceanographic - ;
In/Out/Progress Survey Ocean Information Sl Numerical Modeling Mariine Spatial Data Infra Procurement
Land/.L{nderground Ocean Engineering Permission and Consultation Ocean Big Dgta Mgt & Human Resources
Facility Survey Visualize
. Maritime Safety
Remote Sensing Management Sys.
HTDROGRAPHIC OCEANIC OCEAN MARINE SPATIAL RESEARCH & BIZ MANAGMENT  Strategy Planning QHSE Data Project
SURVEY DIV. RESEARCHDDIV. FORECAST DIV. INFO DIV. DEVELOPMENT DIV. Team Planning Team
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IOCEANIC RESEARCH DIVISION

Oceanic research division is investigate with physical characteristics of the ocean. We observe and analyze the
necessary data for marine development, including safety travelling of vessel, marine enviromental impact
investigation, harbor design.

Also, actively involved in marine forecasting such as storm surges, offshore current, and coastal immersion areas
using marine numerical model experiments and artificial neural network technology.

Oceanographic observation

We observes and analyzes factors such as T/S,
suspended solids, marine water quality, subsea quality,
buoyancy, etc., including observations of tide, tidal
current, currents, and sea wave.

UST21 is the largest supplier of observational
equipment based on the korea hydrographic and
oceanographic agency’s registration criteria.

Marine Sl

Real-time marine observation and forecast
information systems support decision
making while providing results of
observation and forecasting models as
Web-based mapping services.

We're also developing an automated system
that automatically QC large volumes of data
and allows users to edit them quickly.

Use GNSS buoys
In order to observe the exact tide observation in
the outer sea area, we have deployed GNSS buoys

S —— c ! developed by our company to carry out a more
period for observed water level, e L s . .
ater temperature,airpressure SR accurate measurement of the earth’s elliptical
ODA surface standards.

The UST21 participates as the main operator in the sy
“Filippine Marine and Marine Infrastructure Facility
and Utilization System,” an ODA (ODA) project E
between the countries. Ef
The company has established a real time =
transmission system for all of its peer monitoring ; S
%
5
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stations in the Philippines, and has contributed to
strengthening the country’s maritime capabilities
through support, education, and joint research on
maritime disasters.

Height of MSL




WHAT WE DO 5

I HYDROGRAPHIC DIVISION

With state of the art equipment and technology, our company carries out various fields such as waterway survey
and construction support survey, and produces high—quality results through thorough quality control and
performance verification of the latest data obtained through precise measurements such as underwater
topography survey and ground-level exploration.

Precision hydrographic survey

+ Undersea Geometry Measurements
+ Ground exploration

+ Coastline measurement

+ Undersea Imaging investigate

investigate proper site on the number of
offshore wind farms

Through precision measurements, the company
provides data and information necessary for the
construction of offshore wind power, such as strata
and low-lying areas, as well as for the investigate
proper site on the number of offshore wind farms.

Engineering Design and Construction Support mea-
surement

By analyzing and processing space information obtained
with the latest technology, high quality performance is
produced and produced according to characteristics.

AV RN v'-;i—.j. {5
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Design & Support measurement for Marine Construction

Unmanned research ship measurement

+ Investigate proper site on the number of offshore wind
Uses highly accessible drones (UAVs) and farms ' o
self-developed UAVs (USVs) to obtain + Undersea cable ground investigation
high—quality data for inaccessible areas to * General waterway investigation

limitati + Detailed survey on beach
overcome measurement irmitatiors. + Coastline and nearshore current variation measurement

+ Port design measurement
+ Investigation of aggregate reserves
) PN, y g + Exploration of subsea soil and strata
Xty & R A + Support for overseas port construction

-l-'uﬁnn

Through cooperation with FUGRO, a global company, UST21 also
participates in such areas as wind power and resource survey
(fluid LiDAR), ground survey (CPT & HPC), and ground remodeling.

Cooperative business
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INAUTICAL CHART DIVISION

Nautical chart division is analyzes, edits, manufactures, prints and builds high—quality databases of raw
materials (deep, dorsal, coastline, etc.) for making the sea chart with the highest priority for navigation safety.
Major tasks include the creation of paper and electronic nautical chart for navigation safety and marine issues
for marine leisure activities, as well as the establishment of database and SW development based on
international standards.

Paper nautical chart production

This is a specialized map of the sea, made for safe
navigation of ships in the course of sailing.

Information on water depth, reefs, underwater obstacles,
and various navigational signs are displayed, as well as
information on tide, tidal currents, and currents occurring
in the sea.

Electronic nautical chart production

For use in electronic nautical charting systems, all
nautical chart information related to the navigation of
ships on paper is produced according to the
International Hydrographic Organization (IHO)
standard.

Next generation waterway information produc- LT N T

tion and standard study AF KIAEA e (S SR
pmi

A Study on the Pilot Production and Standard of 4 "'" !

Waterways Products based on S—10X and System )

Construction Study on the Supply and Distribution of

Waterways Products in the Next Generation.

A Study on the Basis of the Marine Accident
Prevention

This project is a research project on the |
establishment of an integrated maritime activity -~ i
safety enhancement system with integrated
information system through precise navigation
analysis and marine environment analysis.

Thematic map production

The results of survey, observation, or forecast or plan shall be
combined with those prepared by actual measurement, such as an
editorial chart, nautical chart, cadastral map, lake and marsh map,
or fishing information map.




WHAT WE DO 7

|S| | SYSTEM INTEGRATION DIVISION

In addition to the marine safety related systems sector, the Sl division is also developing systems in the road
transport safety sector. Major development tasks are the development of web visualization systems based on
GIS (Geographic Information System) and the development of safety-related apps. In addition, we are
developing monitoring systems through international aid projects and collecting and analyzing big data.
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Mobile Based Ocean Safety

% We have developed and have developed marine

safety service technology that enables mobile
devices to display app services that inform

dangerous areas such as beaches and mudflats.

HMEUS o8 2

$I#E = (ABSAMP % 2#{LPR x 2H{HAIR % 1.5}HAR x2)+
(ACCIDENT x 1.5 }+ Danger Factor— Safety Factor

+ ABSAMP: SHANEIOIME HEIS, LPR: WEZ0IME HIHE AR: HI40I I8 HHS.
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+ DangerFactor: 02, =Y, THY), HETSTO), VREE. 2R, 0I2R, Y4T

+ SafetyFactor: {42 100m7HF| &8

- PNEERIEL AT, SERITH, 11973, SUUPREN SIMTEY, IHENYR

Ocean Model Management & Visualization

Big Data Based Ocean Safety Forecating

We has developed services related to marine
numerical model data management and
visualization systems that show data of marine
model and calculate the accuracy of model

Based on marine weather and marine data, we are
developing big data analysis technology that can predict and
express needed marine safety information for marine
activities.

Mobile Based Road Safety

We are developing a mobile-based data collection and
safety assurance technology for road repair as an app
service.
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IFUTURE TECHNOLOGY FORECAST DIVISION

The Future Technology Forecasting Department predicts various marine phenomena and environmental changes
through numerical models, and uses artificial intelligence (Al) to predict irregular marine phenomena that are
difficult to predict with traditional numerical models.
Major tasks include artificial intelligence-based marine forecasting, big data analysis, numerical modeling and

image processing (CCTV, satellite) based image processing.
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Input layer : Tair-Twater, Tair, Tuater, RH, Pair, wind speed, wave-dir, tide
Qutput layer : Sea fog (T), Non Sea Fog (F)
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Development of image processing technology based
on CCTV.

Our company develops correction distance estimation technology
using the DCP (Dark Channel Pryor) algorithm and PIV (Particle
Image Velocity) based sea ice or ice movement estimation algorithm
to utilize for military operations and disaster prevention.
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Al and big data

We are developing a deep-learning algorithm (DNN)
based on ocean and weather data, and sea-monitoring
system using satellite

data-based machine learning algorithm (crystal tree).
Related services are providing through the harbour limit
safety marine information system by korea hydrographic
and oceanographic agency

URL : http://www.khoa.go.kr/pois

Al-based sea fog prediction and detection technology

Time series data prediction (RNN) is used to predict the occur-
rence of sea fog and concentration of suspended deposits, and
to classify, characterize, and pattern recognition as satellite
and marine image classification (CNN, GAN).

Also, perform emotional analysis, object name recognition,
sentence/document classification, and question and answer
through the marine affairs related (SNS Data) natural language

processing (RNNN, CNN).
Sea fog : 20190224 00:20 UTC (09:20 KST)
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Numerical modeling

To predict the effects of coastal and port development, our
company conducts forecasts of sea wave deformation and
harbor temperature, forecasts of seawater flow variation,
diffusion of suspended solids, contaminant diffusion, and

oYy Ay
2= Ay
SWAN
BOUSS-2D

topographical changes.

To predict the effects of plant operation, review the effects of
surface layer and underwater intake/drainage operation, review
sea-water flow (tide, tidal current) and topographical changes,
and review the effects of hot-drain diffusion.



I R&D INSTITUTE

WHAT WE DO 9

The R&D institute is comprised of software and hardware professionals, and it studies new marine technologies
from various perspectives and develops new products.
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Ocean AR

Using augmented reality technology, we are developing contents
production technology as well as a system that can effectively
communicate various marine information and contents related to
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the sea and provide insight.
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Unmanned Mapping System

In areas where mudflats are developed, such as the West Sea  GNSS Buoy
and the South Sea, land and seabed data can be acquired con-
tinuously using the amphibious unmanned mapping system.

4 wAAO FRUA EF

B33URYL

VUUAL(2002-2016)
-7IBUS, A, H, ARCHGHER), 42 (5on Be), 4B (ko BF) 3 7/222
S2- e <

-"2UA2271 9 SR oI INY A0t B2 B BT OIS £

-JIBAE NS 4, A 55013
- e TATHZ0EE U 20l

Big Data & Cooperative VR

High-capacity marine information, such as underwater
landforms, requires input from a variety of experts. To
this end, we are developing a virtual reality visualiza-
tion system so that many users can see the same un-
derwater terrain from a different perspective through
virtual reality HMD.

Dual Stabilzed

Although normal buoyancy is not able to achieve
good observation due to shaking posture due to
sea level movement, the GNSS buoy developed by
UST21 is equipped with passive and active posture
stabilizers for consistent and stable observation.

Big Data Based Machine Learning

By applying the main component analysis technology based on the database of
health examination public data, which ranges from tens of millions to hundreds
of millions of cases, it can be used for analysis of factors using various large
volumes of marine environment data.
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I EQUIPMENT

Ocean physics survey Oceanographic survey and exploration

G =

Transponder RBRsolo

Single Beam Echo Sounder

Side Scan Sonar Sub-Bottom Profiler

Sparker Motion

DCS(Aquadopp) an)

Total Station Level
Tide Gage(RBR+ATIDE)  GNSS Buoy e
GNSS DRONE
|

5
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~ ' |
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Acoustic Release Turbidity Sensor  Temperature Sensor USBL System usv

Etc(Research vessel, Self development equipment)

Survey Vessel Unmanned Kayak Unmanned Mapping System Unmanned Amphibious
Surveying Instrument



EQUIPMENTS

Side Scan Sonar DSME E&R, KOREA Edge Tech $SS-4125(400/900), S-150P(400), S-150A(400/900) 44
i Teledyne Reson(USA
Multi Beam yne Reson(USA) Seabat T-50R, Seabat T-50P, Seabat 7125, Norbit-IWBMS, Seabet T51-R ocf
Echo Sounder Norbit(USA)
" AL A (s
Single Beam ( ) AquaRuler 200s, Aquaruler 200D, Echotrac Mark I1l, Hydrotrac Il 5
Echo Sounder Teledyne Reson(USA)
Edgetech, ALHE| 3 (CH3HTIR)
Sub-B profi 51 Pulse. IXSEA SB-216S, Z-TAM Ill, SIG2 Pulse M2, ECHOES10000, s
N i ulse,
ub-Bottom Profiler ) ' GeoSource 200 LW GeoSense 48 light weight
GEO Marine Survey Systems
Sparker SIG France SIG Pulse M2 ch
USBL System Ixblue Gaps-M5, ZTA02C 2cH
GEOSONAR
usv GEOSONAR-400, H-3000 2ty
DEEP OCEAN ENGINEERING
Geometric Geometrics G-882TVG ch
GYRO Teledyne TTS TSS 1
. IXSEA(UK), Applanix, e
Motion Sensor Teledyne RESON Octans, IMU-20, IMU-42 POSMV V5
Tide Gauge RBR WTG-S256S 53ch
TELEDYNE Reson(USA) ) )
. Teledyne SVP 70, SVP 71, Micro X, Minos-X,
SVP AML oceanographic(USA) 1304
AML-1RT, AML-3 LGR, BASE X, BASE X2, 304CTD
IDRONAUT
IDRONAUT(Italy)
CTD Plus 316, AML-3 LGR 3t
AML(Canada)
Core Oceantech, Semyung ENC Core, HML|7| 7cH
AIS SAMYUNG ENC WTG-S256S 1oh
Teledyne(USA)
) WorkHose 600, Workhose 300, FlowQuest 600
ADCP LinkQuest(USA) . . 38ty
Signature 500, Signature 250, AQUADOPP
Nortek(USA)
Wave Gauge SeaView System SVS-603HR Wave Sensor 1
Acoustic Release Teledyne R500 [olu]
Niskin Water Sampler General Oceanics 34
oNSs Trimble(USA), Hemisphere SPS 361, SeaSTAR9200G2, Hemisphere Vetor VS330 120
Fugro, Leica, CHCNAV Hemisphere R330, GS10, GS15, P2 Pro
bJI PHANTOM 4 PRO v2, P4 Multispectral, 5t
DRONE MATRICE 210 V2, Matrice 300 RTK, HIZ=2
TOPCON(Japan) SOKKIA B1, AT-B2, B1-LAVEL
LEVEL . - . otk
Trimble, SOKKIA(Japan) Dini12, Dini 0.3, GPT 7500
Total Station TOPCON, SOUTH GPT-7501, NTS-352R, DS-102AC 3y
Spectroradiometer Malvern, Panalytica ASD FieldSpec® 4 Standard-Res 1o
Hyperspe.ctral Radiance TrioS RAMSES 1
and Irradiance Sensors
Hyper Spectral Camera RESONON PIKA-L, PIKAIIG 2cH
s s Micas MicaSense RedEdge-M ILCE-7M3 ot
i- icaSense
Multi-Spectral Sensor MicaSense RedEdge-MX Dual
MakerBot Industries Makerbot replicator 2
3D Print Phrozen Technology Phrozen shuffle E| 1cH
UNIZ SLASH PRO
Laser cutter REXBOT REXBOT-L6090 1
computer numerical control BOARDTECH&DAVID DAVID-3025 1CH
Survey Vessel QUIAE|21Z, 82235, SHICIS, 1058123 S|

M1
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I DOMESTIC PROJECTS
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I DOMESTIC PROJECTS
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PROJECT EXPERIENCES
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I DOMESTIC PROJECTS
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I OVERSEAS PROJECTS

2006 -2007

KAL 858 Debris Search
+ Main Location : Yandaman, Myanmar
+Main Client : National Information Service (NIS)

TTPP Pre-Dirill Site Survey

+ Main Location : Rayon, Thailand
+Main Client : HYUNDAI Heavy Industry Co., Ltd. (HHI)

PTT Third Transimission Pipeline Project
+Main Location : Rayon, Thailand
+Main Client : HYUNDAI Heavy Industry Co., Ltd. (HHI)

2008

Colombo Port Expansion Project
+Main Location : Colombo, Sri Lanka
+Main Client : HYUNDAI Engineering & Construction Co., Ltd (HDEC)

2009

Pre-Lay and Pipeline Route Survey -Colombo

Port Expansion Project

+Main Location : Colombo, SriLanka

+Main Client : HYUNDAI Engineering & Construction Co,, Ltd. (HDEC)

2010

Seismic Survey for As-buitt Survey of Submarine Pipeline
Route -Colombo Port Expansion Project

+Main Location : Colombo, SriLanka

+Main Client : HYUNDAI Engineering & Construction Co,, Ltd. (HDEC)

2013

Shipwreck Inspection Survey
+Main Location : Port Sulatan Qaboos, Oman
+Main Client : Geotech System Inc.

2017

Strengthening of Oceanographic and Hydrographic
Infrastructure to Support Maritime Safety and to Mitigate
Effects of Natural Disasters in the Philippines

+Main Location : Philippines

+Main Client : Korea Hydrographic and Oceanographic Agency

2018

Strengthening of Oceanographic and Hydrographic
Infrastructure to Support Maritime Safety and to Mitigate
Effects of Natural Disasters in the Philippines

+Main Location : Philippines

+Main Client : Korea Hydrographic and Oceanographic Agency

Hydrographic Survey on the Waters around the
Antarctic Research Station of Korea

+Main Location : Jang Bogo Antarctic Research Station
+Main Client : Korea Hydrographic and Oceanographic Agency

Hydrographic Survey for the Matarbari Power Plant
Construction in Bangladesh

+Main Location : Bangladesh

+Main Client : HYUNDAI Engineering & Construction Co, Ltd. (HDEC)

()
Georgia

Oman



2019

Matarbari Ultra Super Critical Coal-Fired Power Plant Proj-
ect HYDROGRAPHIC SURVEY (SHAER
+Main Location : Bangladesh Matarbari

+Main Client : HYUNDAI Engineering & Construction Co, Ltd. (HDEC)

Hydrographic Surveying of South Antarctic and making
nautical chart(near King Sejong Station)

+Main Location : King Sejong Station

+Main Client : Korea Hydrographic and Oceanographic Agency

2020

Hydrographic Survey for Infrastructure Establishment

of Georgia
+ Main Location : Georgia
+Main Client : Korea Hydrographic and Oceanographic Agency

Hydrographic Survey and Charting for Antartica in
2020

+Main Location : Antartica
+Main Client : Korea Hydrographic and Oceanographic Agency

Bangladesh
([

o. Myanmar
Thailand

@ Philippines

F Antarctica
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2021

Hydrographic Survey and Charting for Antartica in

2021 (King Sejong Station area)
+Main Location : King Sejong Station
+Main Client : Korea Hydrographic and Oceanographic Agency

Hydrographic Survey for Infrastructure Establishment
of Georgia in 2021

+Main Location : Georgia
+Main Client : Korea Hydrographic and Oceanographic Agency

2022

Hydrographic Survey for Infrastructure Establishment
of Georgia in 2022

+Main Location : Georgia
+Main Client : Korea Hydrographic and Oceanographic Agency

Hydrographic Survey and Charting for Antartica in

2022 (King Sejong Station area)
+Main Location : King Sejong Station
+Main Client : Korea Hydrographic and Oceanographic Agency

® King Sejong Station



OUR HISTORY

19994 ~ 20094 2010'd ~ 20194
2009 +EEFIAAR(S09001) 215 2019 +/IGNESS
2008 +=HHYZAE 25U ST 2018 + A7HEAHIAY AT

+ IEAIYLEY RS EZHY S5

+ 7SS0 MY

2007 +HSEIE 47/ M
oo

2006 +=EARYEHE AATASLYU ST

2016 +IEXZHE F4F2Y 52
2004 -+ ARILIOIZAIR} SHYHE AT + USSR SS
+ AT EQOJAIAR} X1

2015 +=EuS

& ZZYHHTINESAIY 52

2013 +3OISTH} i 55
o0
=]

oo

oz

2003 + SR 7|

Amd

2002 +2ossie S + HE7IQ 0l
2001 +7IQ5E0R4 01 2011 +3EX/EY SX|5Te 52
2000 -+ BlAs afoAt HI] 4 T
1000+ A5 S0iAED] 42 2010 +ATAVTAIL AR 52

i e | TTVil— =2d

SuUsT

Head office ) 503-ho, 129 Gaetbeol-ro, Yeonsu-gu, Incheon, 21999, Republic of Korea
Branch office ) 2F, 7-5 Jungang-daero 214beon-gil, Dong-gu, Busan, 48733, Republic of Korea

Tel: 032-889-8866 / Fax: 032-889-8864 / E-mail : ust21@ust21.co.kr




