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Abstract @ Even after the introduction of Global Maritime Distress and Safety System (GMDSS), many maritime accidents occur. A method of
transmitting a rescue signal when a person falls into the water from a ship is currently being researched and developed in various ways, but no
products have been developed that use frequencies allocated for maritime mobile service. Accordingly, in this study, we designed and produced a
man-over-board (MOB) device by applying Group B AMRD technologies, which were adopted through the latest revision of the International
Telecommunication Union (ITU). In addition, a receiver and user interface were built to verify the performance of the transmitter, and we confirmed
that it can be used in conjunction with existing electronic charts. This MOB device satisfies the general and technical requirements of Group B
AMRD using AIS technology and uses integrated components for miniaturization for easy portability in a maritime environment. We expect that it will

achieve excellent AIS communication and be essential in rapid response and safety in emergency scenarios.
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Table 1. MOB Classification

No. Type of classification
1 AIS MOB type that applies AIS frequency (161.975,
162.025 MHz) technology in the marine VHF band
’ DSC MOB type using marine VHF-DSC frequency
(156.525 MHz) technology (ITU-R M.2285, 2013)
3 Applying a combination of marine AIS and DSC
technology(ITU-R M.493-14, 2015)
4 Zigbee (Bluetooth) technology using 915 MHz
frequency or 2.4 GHz frequency
5 Data type MOB type of general data communication
using 900MHz frequency band
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Fig. 1. Transmission timing (ITU-R M.1371-5).
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Fig. 2. Burst transmissions (ITU-R M.2135-1).

3.1 MOB-AIS X 44|
(1) H=x7] dA

ITU-R M.1371€] AIS 7]z0] &AR}e] 7h-AlQE HE S
288k MSK(H & 5= Aoy zsle upe} 7h-AlQt HE
npo] A2 T2 AAMAM AXE HHZE T35 MSKHLZ_
CPFSK(A& A FakrHoh)i xS Fd) 738 &
FSK* %719} 160.900MHz2] 534~ A4S 11 o}oi Texas
InstrumentA+2] LMX2571 A4S @%s?&iﬂ(ﬁg. 3). LMX2571
< VCOZt %€ A A ¥ PLLO| L mlo]ARFEE2] J1H T

oz Mg Fol A% UAY FKAEE A9 5 A

ororr o

2401},
Wee3p3
VeelO VepExt CPout
L] L1 |
Power sV P Int. charge Output
| supply supply | Mux | [ pump _'! divider > RFoutTx

Transmit / Receive

) Fast | [ v charge
| WWIRE | | oodulior pump.
[ + 1 I

| L
SPI FSK

Dutpul
dividar

uxk
M

MU){nut CE

¥ ¥ |
Flout CPoutExt Fin Trctl
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Table 2. Approximate VCO Ranges and VCO Gain

VCO Frequency Range VCO Gain

Core Low High Low | Mid | High
VCOL 4,200 4,700 46 52 61
VCOM 4,560 5,100 50 56 65
VCOH 4,920 5,520 55 63 73
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Fig. 5. 150MHz FM Amplifier Stage Design using the RF5110G.
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Table 3. AMRD message Summary

MeIs[s)age Name Description
This multi-page message provides
60 Position report position, navigation and status
information
Provides the additional information
61 Identity report required to uniquely identify the
transmitting device.
62 Static information | Provides additional information about
report the transmitting device
Applicati
63 ppllca on Provides for transmitting binary data
specific message
(Source: ITU-R M2135-1(02/2023))
Aol A @ g MOBE HIAIAl 60 7 61918 218}
EE FEEdar ofol vigh wAA ] &2 S Table 4,

Table 4. AMRD Position report (Message 60)

Number qrt
Parameter of bits Description
Message 1D 6 Identifier for Message 60
Repeat indicator 2 The repeat indicator should always be 0
Identifier for the transmitting station per
Source 1D 30 |Rec. ITUR M.585
Part number 2 }fj(r)ltlﬁer for the message part number; Part
Destination 1 0 = Broadcast
indicator 1 = Addressed
L Identifier for the receiving station per Rec.
Destination ID 0/30 ITU-R M.585
. Longitude in 1/10 000 min
Longitude 28 (£180°, East= positive, West= negative)
. Latitude in 1/10 000 min
Latitude 27 (£90°, North= positive, South= negative)
Time stam: 6 UTC second when the report was generated
P by the EPFS (0-59 or 60)
Nature of the .
AMRD Device 7 Nature of the AMRD Group B Device
Code
Code
Mobile flag 1 0 i anchpred, fixed, or unknown, default
1 = mobile
.. 1 = high (<10 m)
Position accuracy 1 0 = low (> 10 m), default
Receiver autonomous integrity monitoring
(RAIM) flag of electronic position fixing
RAIM-flag 1 device;
0 = RAIM not in use, default;
1 = RAIM in use.
Extended Data 1 3 Specifies one of the eight Extended Data
page ID Pages
Extended Data 1 10 SOG, COG, Dynamic/Sensor status etc.
Extended Data 2 3 Specifies one of the eight Extended Data
page ID Pages
Extended Data 2 10 SOG, COG, Dynamic/Sensor status etc.
Unused bits 30/0 | These bits are not available for use
Number of bits 168 Occupies one-time period

(Source: ITU-R M2135-1(02/2023))



Table 5. AMRD Identity report (Message 61)

Number arq
Parameter of bits Description
Message ID 6 Identifier for Message 61; always 61
Repeat indicator 2 The repeat indicator should always be 0.
Identifier for the transmitting station per
User ID 30 Rec. ITU-R M.585, Autonomous maritime
radio devices Group B
Unique identification of the Unit by a
Vendor ID 12 number as defined by the manufacturer
See Table 16
This should specify the Parent MMSI of
the AMRD. A value of 999999999
Parent MMSI 30 indicates the AMRD is not associated to
a vessel.
AMRD code 54 Maximum 9 characters 6 bit ASCII
name
Spare 4
Number of bits 168 Occupies one-time period
(Source: ITU-R M2135-1(02/2023))
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Table 6. CMX7032 Receiving modem functions

Description

AIS 25Kz channel (GMSK, 9,600bps,
2.4kl deviation, BT =0.4

Function

Configurable
demodulation format

Number of channels Simultaneous reception of two AIS

channels
AIS Burst mode with full AIS frame
AIS burst mode formatting (HDLC-type)
AIS Raw Mode Supports arbitrary data streams for
user-defined protocols
Four 160 byte Rx data buffers can
Store automatically store up to four 5-slot

AIS bursts (2 per Rx channel)

Time-of-arrival reporting assists with

Rx signal input gain timekeeping in the absence of GPS
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3 A7) o) A}-E-3F STM32F413 3 2 A4S CMX7032
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Fig. 12. Demodulation Circuit drawing using CMX7032.
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Fig. 13. Class B AMRD Receiver.

oft

4.5 #47| QIEHHoO[A~ 7
AISe] 75, 7| A FAlE OB = NMEA &4
AAZ EFHE o] AHEA ol AE F3 1 WEol
=Hh

a3y F¥ B AMRDE 607 617 o] 7]E2]
AISSh= T H = | wheh AR Q1E H o]
2ol A A sfof k= W8 HEF WA o] o] Folxof d
o

)

-
It

=

A

A
WAAE A G

h=4

Table 7. NMEA format according to receiving Message 60

Rx time Rx Message

13:42:10.303 | 'AIVDM,1,1,6,A,t>UalnPkj=H3@B50t0SP1h000000,0¥44"0D"0A

13:42:12.584 | IAIVDM, 1,1,7,A,t>UaJl0kj=H3@BS50t0SP 1h000000,0%27°0D 0 A

13:42:14.350 | !AIVDM,1,1,8,A,u>UalnTIPi006fqc9wiRDj3QE000,0*4A"0D"0A

13:42:16.568

IAIVDM, 1,1,9,A,t>UaJ10kj=H3@BS50t0SP 1h000000,0%29°0D 0 A

B X
“r*

Table 79141 =215 HolE| & A& B 134 4387}
€] dolE 7} 2% tAow BAE QI o= 755F 1+
S A7toz b ww oF 2201] BIACREES

[e)

% & A

FA1718] EH A W= A FA o ArE A}
&2 Qo] 2 A HeolHE —%gﬁi F, dlely =+

(Parsing)Z}4 3} T] Z 9 (Decoding)= A X Al AT} WAIA] 602]

O39S 93 T2 3L Fig 149} 7o) Table 4914 &7
= 24 MMSL 91%/4 %, Source ID 5] W8S X33
O o) X o)
= =2 1T X

m_Name = "*

obj.m_Parent =

ym_AisNameTable[mmsi];

Fig. 14. Message 60 Decoding Program.
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Fig. 15. Data Presentation for MOB-AIS Information.
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