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Abstract : Global Maritime Distress and Safety System (GMDSS) equipment and Electronic Chart Display & Information System (ECDIS) are typical
equipment which help seafarers to obtain information for ship’s safe navigation. In this study, a survey on using of GMDSS equipment and ECDIS
was conducted on a total of 260 ship masters and crew who have been working on ocean-going vessels. The subjects were asked about the usage,
and level and reason of satisfaction or dissatisfaction of GMDSS equipment and ECDIS, the leading navigational system from which they receive
information. The survey showed that the third- and fourth-most frequently used equipment, MF/HF and INMARSAT (telex), were deemed to be the
second- and third-most useless equipment. It means that the frequency of device usage is not proportionate to the level of navigational safety.
Especially, ‘ease of device use (42.3%)’ and ‘necessity of the provided information (50%)° were highlighted as factors increasing the level of
satisfaction with the system. The survey result shows that ship safety cannot be realized by only adopting advanced systems, technology and services.
It emphasizes the need to consider the level of ‘accessibility and appropriateness of the information’ and ‘ease of device use’. Discussions
implemented by the IMO on various policies and regulations are aimed at securing ship safety. In order to achieve the goal, such institutions should

be validated by end-users and relevant studies should be conducted.
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Table 1. Area of Operation for the GMDSS(AMSA, 2013)

Area Explanation

Arca 1 Within range of VHF coast stations with continuous DSC
alerting available. (about 20~30 miles)

Arca 2 Beyond area 1, but within range of MF coastal stations
with continuous DSC alerting available. (about 100 miles)

Arca 3 Beyond the first two areas but within coverage of

ca inmarsat satellites. (roughly area between 70°N and 70°S)

Remaining sea areas, the most important of which is the

Area 4  sea around the North Pole. (The area around the South

Pole is mostly land.)

= 8 el we Fig. 2

& AFEE 51?%4 Fig. 2¢] B¢l ¢ke] i
& A5 7HA o] et
7FA o] Anlolty E 7hA ek ZFZE VHF(Very
High Frequency) DSC(Digital Selective Calling), VHF Voice,
MF(Medium Frequency) DSC, MF Voice, HF(High Frequency)
DSC, HF Voice, HF NBDP(Narrow Band Direct Printing),
EPIRB(Emergency Position Indicating Radio Beacon), SART

(Search and Rescue Transponder), Survival craft VHF, Passenger

[ea

ship aeronautical radios, NAVTEX(Navigation Telex) Receiver
o] 19749 715 Y Fulsk sk e GBS

o] m) g

ol &7} o171 A}

!VHF DSC:1,23,6, 8!! VHFDSC: 3, 6

S|
~

M

VHF Voice: 1, 2, 3, 4, SEar
567809 VHF Voice : 3, 5, 6, 9

MFDSC:1,23,6 mF DsC:1,2 3, G,R/

MF Voice : 1, 2, 3, 4, MF Voice : 1, 2, 3, 4,

6,7 /‘Qz 8 /‘\
HFDSC:1,2,3,6 /

HF Voice: 1, 2,3, 4,6,7 \

MF DSC : 3
MF Voice : 3

HFDSC:1,23,6 8
HF Voice:1,2,3,4,6,7,8

HFNBDP:1,2 34,7, 8
EPIRB : 1, 6
SART :1, 6

Survival craft VHF : 3, 5
Passenger ship aeronautical radios : 4, 5, 6
NAVTEX Receiver : 7

1: Transmit ship-to-shore distress alerts

2: Receive shore-to-ship distress alert relays

3: Transmit and receiving ship-to-ship distress alerts

4: Transmit and receive search and rescue coordinating communications
5: Transmit and receive on-scene communications

6: Transmit and receive signals for locating

7 : Receive Maritime safety information(MSI)

8 : Transmit and receive general communications

9: Transmit and receive bridge-to-bridge communications

Fig. 2. Functional Requirement of GMDSS(IMO, 2013).
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Fig. 3. NAVDAT 500kHz broadcast chain block diagram
(ITU, 2012).
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Fig. 4. VDES Radio Links (Gaetan, 2013).
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Table 2. Comparison of AIS and VDE Data Transfer Methods by

ITU-R M. 1842 (ITU, 2009)

AIS1 and VDE Data VDE Data VDE Data
AIS2 for  Transfer Transfer Transfer
25 kHz Methods for ~ Methods for ~ Methods for
Channels 25 kHz 50 kHz 100 kHz
Channels Channels Channels
ITU-R ITU-R
ISTali dard and ITU-R I&F }JS_fl{Z M.1842 M.1842
bt oMz Annex 3 Annex 4
Mgd lati GMSK I8 DIPSK 16-OFDM +  32-OFDM +
odufation 16-QAM 16-QAM
9.6 kbps 153.6 kbps 307.2 kbps
Data Rate (1x) 43.2 kbps (4x) (16x) (32x)

e -103dBm -98dBm
Sensitivity -107dBm -107dBm (ship stations) (ship stations)
Co-channel
Rejection 10dM 25dB 19dB 19dB
(CCR)

Adjacent
Channel 70dB 70dB 70dB 70dB
Rejection
(ACR)
AIS Message 1, 2, 3, 5, 6,7, 8, 12, VDE VDE
Types 18, 19 13, 14 ... and messages messages
P s ASM TBD TBD
Optimum  Provides high Provides Provides
choice for (4x) data much higher —much higher
recurring  transmission.  (16x) data (32x) data
position Inferior CCR  transmission.  transmission.
reports in  (+15dB) and  than AIS. than AIS.
Rationale a ship-ship range Inferior CCR  Inferior CCR
navigation discrimination. (+9dB) and (+9dB) and
safety range range
environment discrimination discrimination
compared to  compared to
AlS. AIS.

IALA, ITU, IMO°| A &= VDES7} &gl A o] 524 Axe}
A AR s wal, 914 AIS AH| 2~ AF Foll s A
&Hom o Foln] VA £YLS 913 AIS $§ U4
A (Application Specific Message, ASM), A’ VDES, %14

VDES, A9 VDESE WA Z o7 Fxlsla

3.3 NAVDAT, VDES, GMDSS &Cfi3t, e—Navigation O 2}o)
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Fig. 5. Frequency of Use (top five).
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