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Abstract @ Vessel Traffic Services (VIS) operators perform traffic management tasks using VIS systems and sensor equipment designated as VIS
facilities to promote the safety and efficiency of vessel traffic. The necessary VIS information for effective operations could be obtained through the
additional access of various information channels other than the designated VIS facility. To unmify these various information access windows, the
development of the VIS cloud system is in progress. In this study, the operational information analysis for VIS was performed through VIS tasks-facility
linkage analysis to identify the user required information according to the introduction of the VIS cloud system. The VIS task analysis was performed
through research of the international and domestic literature, and expert interviews. The necessary information were identified and linked according to
the VIS facilities. As a result of the analysis, 37 categories of necessary information were identified for internal and external information windows, and
8 information windows were selected other than the present VIS equipment. The identified user requirements would be applied to the structure design of
the VIS cloud system. In the future, it is necessary to update user requirements through scenario-based user operation analysis and to conduct additional

research on the system interface design.
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Table 1. Techniques of Requirements Management

Techniques Description
) Clearly extract functional and
Scenario/Goal-based  non-functional requirements
requirements : : :
acquisition Clarify the Quality Attribute of the
requirements
Structure using use cases of
Requirement requirements related to system functional
modeling using Use  3SPects
Cases Consists of use case diagram, use case
specification
Automatic Use of two-step classification method

classification for
quality requirements

using classification language and
similarity

Measure the similarity between
documents using co-occurrence

Requirement change ° .
information

management using

similarity
measurement

Integration technique to find inconsistent
and ambiguous sentences in the
document
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Table 2. Comparison of Work Analysis Techniques

Types Work Analysis Techniques
* Functional Job Analysis
* Functional Analysis
Work-Oriented ay
Methods Task Inventories
Critical Incident Technique
* Hierarchical Task Analysis
* Job Element Method
¢ Cognitive Work Analysis
* Ability Requirement Scale
Worker-Oriented ¢ Threshold Trait Analysis
Methods * Personality-Related Position

Requirements Form
Position Analysis Questionnaire
DACUM Work Profiling System

Combination Job Analysis Method
Multi-method Job Design
Questionnaire

Hybrid Method
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Table 3. NCS Competency Units and Elements of VTS Tasks

Units

(Code) Competency Unit Elements

Provision of
VTS Information

(VT _011) Information Collection
(VT _012) Information Provision
(VT _013) Anchorage Information Provision

Provision of
Port Operation
Information

(VT _021) Pilot Service Support
(VT _022) Tug Service Support
(VT _023) Port-MIS Management

Management of
Security Tasks

(VT _031) Suspicious Vessel Monitoring
(VT _032) ISPS Support

(VT _033) Target Vessel Management
(VT _034) Communication Security

Application of
Navigation Skills

(VT _041) Application of Nav. Regulations
(VT _042) Application of Nav. Knowledge
(VT _043) Understanding of Nav. Skill

Understanding of
Traffic
Conditions

(VT _051) Vessel Traffic Monitoring
(VT _052) Information Integration

Prediction of

(VT_061) Risk Assessment

Traffic risk (VT_062) Risk Prediction
Arr./Dep. Traffic (VT _071) Decision of Collision Avoidance
Management (VT _072) Decision of Passage order
Maritime (VT _081) Anchorage Management
Traffic (VT _082) Passage Management
Management (VT _083) Navigation Assistance
Emereenc (VT _091) Accident Response
Res i nsey (VT _092) Near-miss Response
P (VT _093) Special Situation Response
VTS On-site (VT _101) Search and Rescue Support
Support (VT _102) Traffic in Weather Conditions
Management (VT _103) Oil Spill Response Support
General (VT _111) VTSO Official Duties
Administration (VT _112) Education and Training Plan
Mo Semem (VT _113) VTS Case Analysis
g (VT _114) Tllegal Vessel Handling
fmiii?;lnfﬂ (VT _121) Service and Budget Management
Management (VT _122) VTS Facility Management
(VT _131) VTS System Structure
Vgief‘aftim (VT_132) VTS System Functions
© (VT_133) Display Information
VTS System (VT _141) VTS System Failure
Failure Recovery (VT _142) VTS System Failure Recovery
VTS (VT _151) Communication Procedure
Communication (VT _152) Explanation of VTS Situation

Persuasion of
VTS Operation

(VT _161) Persuasion of VTS Situation
(VT _162) Objection Response

VTS English

(VT _171) Understanding of VIS English
(VT _172) Utilization of VIS English

VTS Emergency
English

(VT _181) Understanding of Emergency
Communication

(VT _182) Utilization of Emergency
Communication
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(Human Resources Development Service of Korea, 2016). NCS®]|
e VISE ‘awﬁig] oA w g%}dg =83 &

IALA Recommendation V-127 Operational Procedures for VTS<}
Ncs°l VIS A5 52 &9 w52 i o= VIS |I-E

desh aneirz BHsel 2 wHUst sHude
iﬁl dol whel A5kl o, NCS9 VTS Tasks s 2t
9 2 FHGY 4 Table 33 o)

v Goals [ Efficiency ] [ Safety ]

v Abstract functions

Flow of information
and priorities

v G | - . . -
t:s?(e;(aiﬂvity Prediction Reception Observation Provision
Search [ Processing ] [Transmission] Recording
v Physical
processes
[Remmmendatian] [ Instruction ]
Fig. 2. Work Domain Model of VTS Tasks.

g, cwaol ©J@k VIS iAol mEw VIS g9
BE 0 AR, F4H V)5 D $AE9, dW AADE
2 =24 g2 Fig 29 2THKim, 2014). o9 7F8-5 = =
A 24 VIS AH] F VTS solution, Very High Frequency

(VHF) telephone/VHF Digital Selective Calling system(DSC),
RADAR, CCTV, Automatic Identification System(AIS), Electronic
Chart Display and Information System(ECDIS), Broadcasting
system °] $1om, o]2gk VIS AulE  Tdutulg A Al
A AA g delel B3 FF,y ASEE@AA AL el
we} g0 vk BAAAER RS (Korean Law
Information Center, 2022).
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Table 4. Classification of VTS Facilities and tasks

VTS NCS Competency Unit

Facilities VIS Functions gy ents Code (VT 000)
Target detection / 011, 012, 013, 031, 041,
Target tracking / 042, 043, 051, 052, 061,
Route prediction / 062, 071, 072, 081, 082,
RADAR  Traffic situation 083, 091, 092, 093, 101,
identification 113, 133
Understanding sea 011, 012, 093, 102, 103,
surface information 133
coTv Undersmntdmg dvesszl 011, 012, 031, 034, 051,
movements and po 093, 102
status
Understanding
navigational 011, 012, 013, 041, 042,
ECDIS geographic 043, 082, 083, 093, 133
information
VHE — Exchange radio 011, 034, 113
telephone  communication
VHF DSC  Safety/Urgent/Distress 041, 042, 043, 091, 092,
Systems ~ communication 093, 101
DF Corresponding vessel 1y 415 051, 093, 133
detection
ita“ctmfo“%a“‘t’.n 011, 012, 051, 052, 061,
(targe specifica ions) 062, 133
collection
AIS 011, 012, 013, 031, 041,
Dynamic information 042, 043, 051, 052, 061,
(target detection, 062, 071, 072, 081, 082,
tracking) collection 083, 091, 092, 093, 101,
113, 133
Weather " eather information 15613 062 102,
collection and
Sensors .. 133
transmission
VTS
Emergency response 012, 033, 091, 092, 093,
Broadcast > .
and situation notice 101
System
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Table 5. Definition of User Requirements according to VTS Facilities linked Required Information (VTS Internal Information Windows)

VTS Facilities

VTS Functions

Required Data and Information

Target detection /
Target tracking /
Route prediction /
Traffic situation

1. Target information

1.1.
1.2.
1.3.

Target position (latitude and longitude)
Target speed
Target course

2. Target prediction

2.1.
2.2.

CPA and TCPA
Collision prediction

3.1

Deviation from berth or anchorage

AR identification 3. Deviation information 3.2. Deviation monitoring information from route
C . 4.1. Route passage prediction
4. Prediction information 4.2. Estimation of time required

Understanding sea 5. Sea surface 5.1. Monitoring information of wave height, wave
surface information information direction, wave cycle
Raw data collection 6. Raw data information  6.1. Non-real-time cumulative radar raw data
Understanding vessel 7. CCTV video sources 7.1. CCTV video sources

CCTV movements
Target identification 8. Unidentified target 8.1. Identified/Unidentified target monitoring
Understanding e .

ECDIS navigational geographic 9. VTS arcas 9.1. VIS areaz, harbour limits, designated route,

information

port facilities

VHF telephone Exchang.e rgdlo 10. Radio communication 10.1. Recempg radio Imf.onnanon.
communication 10.2. Transmitting radio information
11.1. Target position, message type (DSC
_ 11. DSC information monitoring) . o
Safety/Urgent/Distress 11.2. Ship’s name (extraction by comparison with
VHF DSC Systems communication AIS static information)

12. DSC message

12.1.
12.2.

Receiving DSC message
Transmitting DSC message

Corresponding vessel

13. communication

DF detection direction 13.1. Keying direction
?tzlrtl::t lgf(;z%actg;ns) 14. Target’s static 14.1. Ship’s name, Call sign, Type of ship,
collictiog information Length, Draft, Navigation status

AIS 15.1. Target position (latitude and longitude)

Dynamic information
(target detection,
tracking) collection

15. Target’s dynamic
information

15.2.
15.3.
154.
15.5.

Target speed

Target course

Vessel traffic volumes
Vessel Statistics

Weather information

Weather Sensors collection/transmission 16. Weather information  16.1. Wind direction, wind speed, visibility
. Adjacent VTS 17. Information sharing
Adjacent VTS centers information with adjacent VTS 17.1. VIS system memos, tags, remarks

VTS Broadcasting
System

Emergency response
and situation notice

18. Situation notice
information

18.1.

18.2.

18.3.

Transmitting messages to relevant
departments and organizations

Receiving messages to relevant departments
and organizations

Message template automatic generation

19. Illegal target ship

19.1.
19.2.
19.3.

Accident and near-miss history
Application of penalty and punishment
Determination of wanted target ships

- 320 -



X

R4

WEHA FEHFE A2

iy

g el

i

AHgA LAY

S|
A

Mo

Table 6. Definition of User Requirements according to VTS Facilities linked Required Information (VTS External Information Windows)

VTS Facilities

VTS Functions

Required Data and Information

Detection/Tracking of
small craft, patrol ship
and target

1. Target information

1.1. Target position (latitude and longitude)
1.2. Target speed
1.3. Target course

V-Pass - -
Korea Coast Talrlget_spemﬁczﬁmns ft 2. Target 2.1. Ship’s name, LOA, tonnage, registration
Guard colection (sma cratts specifications number
and patrol ships)
. 3.1. Target position (latitude and longitude)
Understanding patrol . .
CVMS ship information 3. Target information  3.2. Target speed
3.3. Target course
Central Radio Radio station Small craft emergenc 4. emergency contact
Management registration geney "L f geney 4.1. Ship and owner’s contact points
Service information contact information
5.1. High seas advisory/warning
5. Alert and warning  5.2. Typhoon advisory/warning
K information 5.3. Gale advisory/warning
Meteo?éf(?gical Weather Collecting weather alerts 5.4. Tidal wave advisory/warning
Administration information and warning 6.1 Wind direction, wind speed
6. Maritime weather 6.2 Wave height
information 6.3 Fog, mist, haze
6.4 Sunrise and sunset
Collection and 7. Marine 71 T¥dal stream
e . . 7.2 Tides
transmission of marine environment
. . . ) . 7.3 Depth
environment information information .
Korea 7.4 Wave height
Hydrographic Collect_lor_l and _ 8. Marine spatial 8.1 Flshery (aql_la_culn_lre/ﬁshlqg) information
and transmission of marine information 8.2 Military training information
Oceanographic  spatial information 8.3 Seabed/surface obstacle information
Agency 9. Naviati 9.1 Gunnery exercise area
. . . Navigation o o .
Navigation warning warmin 9.2 Military training, sunken ship, reef
information ; g discovery, offshore operation, prohibited
information ) .
area information
Target specifications 10. Ship specification 10.1 Ship’s name, call sign, type of ship,
collection information Nationality, LOA, draft, tonnage
11.1 Destination, purpose of calling, last port,
Ministry of Understanding of ship 11. ship movement time of departure/arrival, name or number
Oceans and movement information of mooring facility, cargo specifications,
Fisheries cargo tonnage, number of crew members
. 12.1 classification of arrival/departure, year of
Port-MIS _Understa_ndlng of VIS 12. VIS information calling, number of arrivals, number of
information S .
communications, time of VTS contacts
13. Report status of 13.1 Name of cargo, berth location, date of
Dangerous goods .
. . carrying dangerous report, port of departure, number of
information .
goods containers and total amount
Permission to facility 14. StaFus_ of 14.1 Sh}pplng company ar_1d agent, apphed
permission to use facility and time, designated facility and
use s ; .
facilities time, purpose of use, permission status
Information on small 15. Route 15.1. Purpose and ETA
craft including inland information
e-Navigation  passenger ship, tanker 16. Traffic volumes 16.1. Traffic volumes of small craft
ship, tug boat, fishing 17. Urgent/Distress 17.1. Urgent/Distress information of small
vessels information craft
Korea Pilots' Pilot Understanding of pilot I . 18.1 Pilot schedule, name of boarding pilot,
. . . . . 18. Pilot information . . .
Association information information destination, tugs information
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This research was a part of the project titled ‘Development of
cloud-based next-generation VTS Integration platform’, funded by
the Korea Coast Guard.
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