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Abstract @ Maritime accidents, such as the collision of a fishing boat in Incheon's Yeongheung Island, result in several casualties and property damage,
even if they occur just once. To prevent such accidents, the Incheon Metropolitan Government is implementing safety management policies; further, they
will provide ship collision warning services to prevent collisions on WAVE (Wireless Access in Vehicular Environment) communication-based ship safety
operation pilot projects. However, to realize these objectives, a service standardization method is required that defines specific service types,
configurations, and systems, which should be prepared based on user requirement analyses. In this study, a standardization method of WAVE
communication-based collision warning service was developed by analyzing the requirements of the vessel operators subject to the services and related
authorities. This will help improve the quality of service, ensuring professionalism and reliability through continuous improvement and efforts for

standardization, as well as data derived from demonstration projects. Therefore, it is expected to help prevent maritime accidents to a considerable extent.
Key Words : Collision Warning System, Standardization, Users Requirement Analysis, Wireless Access in Vehicular Environment, Marine Accident
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Table 1. Design of User Requirement Analysis

Category Related Authorities Ship Operator
Person in charge of . .
Related Authorities in Ship Operator in the
Survey Target sea near

the sea near

Young-heung Island Young-heung Island
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Fig. 1. Configuration of Collision Warning System Based WAVE

Communication Technology.

Sample Size 25 Sample 57 Sample
Sampling .
Method Complete enumeration
Data Collection . .
Tool Structured Questionnaire
Survey Method 1:1 Individual Interview Survey
Survey Period 2018. 12. 21.~2019. 1. 22.
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1(()/0’ Service/System?
B = 92 DRelated Organ
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Table 2. Characteristics of the Respondent 50
Division Sample Roate 40
0 30 |
Total 25 100 20 | 158
308 TR 10 I 4 T
40s 9 36 0 ‘ . s
by Age Reliability Price Size Durability Etc.
50s 3 12
related 60s 2 3 Fig. 3. Major Result of Survey Analysis.
organ.
Government etc. 16 64
by type of | pyplic organization 4 16 Table 3. Results of Survey Analysis
work —
organization Association 3 12 Division Analysis
Shipping Company 2 8 Typically the distance avoiding ship collision
Total 57 100 - 100m to 300 m or less (26.3%) / 300 m to
30s 2 4 500 m or less (22.8%) / 500 m to 1km
V)
40s 6 10 (22.8%)
by Age 50s 18 32 Minimum distance for passing large and small
ships during navigation
60 22 38
5 - 800m to 1.6km or less (43.9%) / 1.6km to
70s 9 16 2.4km or less (24.6%) / Less than 800 m
operator less than 3 ton 12 21 (17.5 %)
Navigation
Vessel 3 ton to 5 ton or less 4 7 Safety | The time it takes to return from the engine stop
Tonnage | 5 ton to 10 ton or less| 40 70 to the operational state
10 ton to 15 ton 1 2 - 1 min. to 3 min. or less (35.1%) / 3 min.
to 5 min. or less (19.3 %) / less than 1 min.
less than 6m 3 > (17.5%) / more than 10 min. (17.5 %)
Vessel
6m to 12m or less 17 30
Length The most recognizable alarm during operation
12m to 24m 37 65 .
and navigation
- Hearing information (siren, whistle) (47.4 %) /
3.2 @7EM AL Visuz.il in.f(}nnatio.n (light.s etcz.)1(13 ;6 %) /
AWE ZEAR A2 Ao AN os oaa T P Hearing information (voice) (21.1 %)
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Table 3. (Continued)

Division Analysis

Sailing hazards for receiving danger warning

during ship operation

- ship collision (64.3 %) / low water depth,
fishing grounds (each 17.9 %)

Time with collision point where they want to

receive collision alarm during ship operation

- Less than 3 min. (38.6 %) / 3 min. to 5 min.
or less (24.6%) / 5 min. to 10 min. or less
(24.6 %)

Preferred ship collision warning service alarm

cycle during ship operation

- Periodically ring until collision risk is
resolved (63.2 %) / Keep ringing (26.3 %)

Navigation
Safety
Service

Preferred method for receiving collision warning

- Hearing information (siren, whistle) (49.1 %) /
Hearing information (voice) (28.1 %) / Visual
information (lights etc.) (15.8 %) / Text
(display etc.) (5.3 %)

Preferred term for port and left when receiving
ship warning by voice
- Port/Starboard (66.1 %) / Left/Right (33.9 %)

Preferred term for meter and mile when
receiving ship warning by voice
- meter (58.2 %) / mile (41.8 %)

Most important in smart navigation and

autonomous navigation systems

- Comm. reliability (accuracy) (79.2 %) /
Comm. speed (39.6 %) / Comm. cost (37.7 %)
/ Comm. cycle (interval) (30.2 %)
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Table 4. Functional Requirement for the Service

Division Requirements
Be able to provide information to the operator
when there is a collision with the other
Inform them periodically until the risk of collision
Ship is resolved
Safe.ty The collision warning alarm should consider the
Service specifications such as the length of the ship to
notify the minimum distance and the time
required to ship avoiding
Collision warning must include sound of siren, etc.
Use port / starboard terms when transmitting
Ship information by voice
Terminal | Both meter and mile should be applied when
transmitting information by voice

Table 5. Non-Functional Requirement for the Service

Division Requirements

The most important part of a ship safe
operation system is that there should be no
errors in the information, and if the system is
in trouble, the user should be notified and
appropriately responded

Reliability
(accuracy)

The system should have communication

rformance - "
pe reliability and excellent communication speed.

The system is a system specialized for small
and medium sized ships and should be
appropriately ~ structured in  specifications,
characteristics, operators, navigation areas of
small and medium sized ships, etc.

Specialization

The system should transmit information to the
user through auditory, visual, etc., and should
be easy to use for users unfamiliar with the
system, and should not be complicated in
configuration

Usability

The user and the administrator should be able
to appropriately deal with the problem when
a problem occurs in the system

The administrator should have a maintenance
and management system to solve problems
and improve the system

Safety

- 546 -



WAVE AEZZ7 1 Aqu] 2

il
do
z
%3]
AN
Lo
o%
r o
)
e
=2
ry
Z
2
U

Table 6. Definition for Terms of the Service

Acronym Term Explanation
BSM Basic Safety Message basic cooperation recognition message between ship to ship
. a message that the ship terminal informs the communication base station of
PSM Probe Ship Message the ship condition
. . a message to notify the OBU of services available on the SCH channel and
WSA WAVE Service Advertisement to provide information on IP setting and so on
OBU On Board Unit ship terminal, in-ship terminal equipment communicating with RSU

Radio Technical Commission for .. o .
RTCM .\ . . precision positioning corrections message
Maritime services Corrections Message

S21 Ship to Infrastructure communication between ship to communication base station infrastructure

S28 Ship to Ship communication between ship to ship

communication between ship to land infrastructure(communication base

128 Infrastructure to Ship station, maritime transportation center)
LOS Line Of Sight visible distance
WAVE Wireless Access in Vehicular IEEE1609.x based communication technology supporting IEEE802.11p
Environments bidirectional wireless communication in mobile environment such as ship
HMI Fluman Machine Interface Display It 1s pgss1ble to V1§uahze .and display the maritime safety information by
connecting to the ship terminal
ESI Emergency Signal Unit emergency terminal for transmitting maritime e-call emergency signal
MTC Maritime Traffic Center a marmme traffic center that ﬁmct.lons to cgllecttranstrntprocess and store
information from land-related agencies and ship
RCS Radio Communication Station communication base station
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Table 7. Basic Safety Message set

oY

Data Explanation Remarks
General msgID Message ID BSM ID
Data msgCnt Message order
ShipID Ship ID
ID
Ship_Name Ship name (non-display except for emergency situations)
length length ship length (centimeter)
width width ship width (centimeter)
Static Ship’s Class01 fishing boat When installing the terminal, set it, and select one of the field values
Data Class02 fishing boat
Class03 ferry
Type Class04 sea mule
Class05 barge
Class06 cargo ship
Class07 etc.
Year year date based on GPS (Local Time) “0000”
Month month date based on GPS (Local Time) “00”
Date & Day day date based on GPS (Local Time) “00”
Time HH hour time based on GPS (Local Time) “00”
MM minute time based on GPS (Local Time) “00”
SS second time based on GPS (Local Time) “00.00”
PSN latitude start latitude latitude based on GPS (00° 00.0000° N/S)
longitude start longitude longitude based on GPS (000° 00.0000° E/W)
Dynamic Voyage COG course course of ground based on GPS (0°-359.99°)
SOG speed speed of ground based on GPS (00.00 knots)
posAccuracy position accuracy GPS position accuracy
gpsStatus GPS status GPS receiving status
Event Alert event signal step of collision warning
Crew_No number of crew number of crew (captain etc) (optional)
HMI POB Passenger No I;fsnszirg;f number of passenger (except crew) (optional)
PersonsOB per?in]?)ir I;)(I:ar d total person on board (optional)
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Fig. 4. Collision Warning Service Scenario.
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