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NMEAO0183/2000 AlO|E<S|o] &
(An Implementation of NMEA 0183/2000 Gateway)

ctE FT2L . R2ES&LSIH ENE

(Hyeong-Gon Son, Moon G. Joo, Him-Chan Woo, Mu-Sung Kang, Jaehoon Sul)

Abstract :© As the number of sensors in a ship has increased, studies have been actively

conducted to efficiently manage a large amount of data. Sensors in a ship follow the NMEA

(National Marine Electronics Association) data format. In particular, NMEAO183 standardized as
IEC 61162-1 and NMEAZ2000 standardized as IEC 61162-3 are widely used. NMEAO183 is a
protocol based on serial communication and NMEA2000 is a protocol based on CAN (Controller

Area Network) communication. We implemented a gateway that receives data from NMEAO183

sensors and NMEA2000 sensors and then transmits them to the server on TCP/IP network. By
using the NMEA2000 0183/2000 gateway to receive the sensor data and manage it through the
ship's preventive maintenance system, the sensor data can be utilized efficiently and promptly.

This management can reduce crew’s daily tasks and reduce the number of accidents.
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Fig. 1 Ship planned maintenance system
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direction speed checksum

19 2. NMEAO1839] % ¥4 &4 84
Fig. 2 Wind speed and direction sentence
format of NMEAQ0O183

Il. NMEAS| 7H

NMEA (National Marine Electronics
Association) ¥=< UXE o] AL o]
A shar, AzxAA et A ko] Ehg FHAiss)
71 98 Mge MEYND FFolg [1].

1. NMEAO183 2} RS-232

NMEAQ183< physical layer, datalink layer,
application layer® FAIEo]  Qt}
Layer¥ RS-232, RS-422¢] 4 ¥HS AHs}
o™ datalink layer: baud rate$} data bit L
2]aL stop bit 5ol thaiA A&t} Application
layer+= Ho|HE AFsteE T4 digk it A
o3t [2].

NMEA0183 IEC (International
technical Commission) o ¢]&}o] IEC61162-1 &
Foz A5 [3]. IEC 61162% Auhjeo &
HOguE 9l A" Qg o2 dig IEC &
Folth

IEC61162-1> NMEAO183°]™ IEC61162-2+
NMEAO183 High speed ©°]t}. NMEA01832
4800 bps®] HE &L E AMEshal, single-talker,
multi-listener WAS o]&grt. g NMEA0183
< AzAme AYEZF 25, of~7|FEE AS
sl Zlo]l EAoltt. dloJE& 8bits &2 ThitsE
ARE-3lH  1bite] 4] stop bitE AFE-ET}H Parity
bit®} handshaket™ A}-&31#] &=t}

2% 2% NMEA0183/2000 Alo]Eglelol A A}
&3t NMEAO183 TS dlole XHe] oA
olth. 135.602 F3F dlolH o]l 9= degreec]

=

Physical

Electro

. 00.02 F& dHoleela T m/s°] T,
checksum< =¥} lbyte9 hexHe|H=Z FdHr}.
$3} #AFo]o] BE S exclusive OR 3 ghol™
$ot 2 EFelA] FErt

2. NMEA2000 =} CANS A
NMEA2000 X &S IEC61162-39] 93] =4

¥ 1. NMEA2000 3.101#9] g°F 414
Table. 1. List of Appendices for NMEAZ2000
Edition 3.101

NMEA2000® Main Document

Appendix A Application Layer
Appendix B Database of Messages
Appendix C Certification Criteria and
Test Methods

Appendix D Application Notes
Appendix E ISO 11783-3

Data Link Layer

Appendix F ISO 11783-5

Network Management

Appendix G ISO 11898

Controller Area Network

Appendix H

3rd Party Applications w/NMEA 2000
Certified 3rd Party Gateway

Appendix |

Cable & Connector Specifications

CAN 2.0B Message Frame(Extended Format)

Arbitration
field
(32)

Arbitration field (32)

s |
Identifier R D Identifier
(11 R FE (18)
1) (1)

I VAR

Identifier (29) — NMEA 2000 Protocol

I

PGN(12)
9 3. NMEA20002] message frame ¥ PGN
Fig. 3 Message frame of NMEA2000 and PGN

X3 F%t. NMEA2000 3.101%2 10709 &
< xgeit. 1 12 89k FAdolt)
NMEA20002 Appendix G ISO 11898% 3+
st=d NMEA20009] layer® CAN
(Controller Area Network)E AF&%HS & 4= <)
t}. NMEA20002 CAN 2.0BE ©] &3} 250kbps
o Al £xF AMEST) [4].
2% 38 CAN 2.0Be #AR= Z9lzt PGN

physical



Pin 1: shield

Pin 2: NET-s, (power supply positive, +V)
Pin 3: NET-C, (power supply common, -V)
Pin 4: NET-H, (CAN-H)

PIN 5: NET-L, (CAN-L)

® 6

2]
®®

a3 4. NMEA2009] #9E
Fig. 4 Connector of NMEA2000

1% 5. NMEA2000¢] 7o) &
Fig. 5 Cable of NMEA2000

(Parameter Group Number)ell W3k 8ot}
CAN Z#|d2 7714 field2 FA ¥t} CAN2.0B
= 29bits?] identifiers 7FA™ UE T4 o] AZ
d EE rEe WAAE #AF F 559 DY
Al A gk grolEelt) [5]. Identifier & 12bitst
PGNo & A}g-Ft}l Appendix I9lA = cable &
connector specifications& X 3Fsht}.

a3 4% ANE Male] @9 olt}. -2 shield,
NET-s, NET-c, NET-H, NET-LZ FAH o] gl
t}. NET-Hell&= CAN-H Holg W& AAs} ar,
NET-Leli= CAN-L deolg ®Wx2E5 AAs}
CANEA& 7 w229 H4AE o] &3td HolHE
FAE7] wWZel F Re] velHH & F g A7t
GAERS W Talo] ErbssithE wdo] gt
kA k= ) o] wlolE WAE ARESE] wEe] =
o|zdf At Gl Atk

% 5% NMEA2000<¢] AdE] GPSe dd
2 AolEdeolE A% BFolth e =F5A0)
B3 AZ3 YEYIE TAYHE A430.

1% 62 bit stuffing®] oA]e]th. CAN 412
Bit stuffing W4& AME3te nlE7]12] FAle

~

&9 7
bite] check AlHeo] HEHA &= 2245 £ F Urh
Bit stuffing® 570¢] bit7} 2o 6WHA bitel] ¥

e bits: WE WA el
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Original pattern

1111111111111111
After bit stuffing

1% 6. Bit stuffing oA
Fig. 6 Example of bit stuffing

126996
129025
129026

Product Information

Position - Rapid Update
COG & SOG - Rapid Update

% 7. PGN 129025
Fig. 7 PGN 129025

(LSB) (MSB)
Data : 12 34 56 78 89 AB CD EF

(MSB) (LSB)

Swap : EF CD AB 89 78 56 34 12

Hex to decimal

(Latitude)

78563421(16) = 2018915361(10)
201.8915361 deg

(Longitude)

EFCDAB89(16) = 4023233417(10)
402.3233417 deg

19 8. PGN 1290259] dlolg %7 & Ay wsh
Fig. 8 Data format and its conversion
of PGN 129025

NMEA20002] PGN 129025°]t}.
Tl WAIAE HeEo] glown
e = s AlFdrh. 129025
FEG AHEEHA Fa o AF el

sto], whE A JuelEZL 7hs sttt

PGN 1290259 dlo]lg XL Latitude 4bytes
9} Longitude 4bytes® TA ¥ o] o™, 10E-79]
AFEE 7HA L k. G degrees AREgT)

9 82 PGN129025 dHlolg o] 53k oA
olt}t. GPSelAl 4l W& dojEle} T2 AA7L b
olEl9] ®7] Walo] 2 swapg dEth 9
4bytesE $1wolw &9 4bytes% AEE 9n]st
o 16315S 103052 Ad & 10 7S Fad &
Al €] ﬁlx:_ﬁ- A% Ax7F 94 (6]
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Power ON |8
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Connector
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Button
% 9. NMEA2000 Alo]Egle] A
Fig. 9 Front of NMEA2000 Gateway

i Processor
etworl
AT90CAN128
Module

LCD Control
Volume

Rs232
Tranceiver
CAN 2.08
Tranceiver

Power Switch
Connector
Power Adapter
Connector

NUEA2000 GATEWAY v10

1% 10. NMEA200 AlolE¢o] &9
Fig. 10 Rear of NMEA2000 Gateway

Ill. NMEA0183/2000 Gateway2| &

a8 99 102 7)==l GHAFoldE A T
3 NMEA2000 gatewayo|tl. HAwWol=  16%4
CLCD®} 4719 Ao} v{Eo] 9tt. WELS MENU,
UP, DOWN, SETeZ A" IFdde
At90CAN128 Z A X7} F-2E o] =t 16Mhz
o] &9} 128K Bytes? Flash #X2], 4K Bytes
9] EEPROM¥} 4K Bytes®] RAM<S 7}#|aL ).

a8 118 7]F9]  Network Module® A}&3F
A wiznetAte] WIZ105SRe] AFek3Eo]t}.

7129 NMEA2000 gateways W& il £: 2

Input voltage : DC 3.3V

Current consumption : about 200mA
Processor :

8051 compatible, Internal Memory (62K
Bytees Flash Memory, 2K bytes EEPROM,
16K Bytes SRAM)

Protocol TCP, UDP, IP, ARP, ICMP,
IGMP, MAC, DHCP, PPPoE, DNS
Transmission speed : 1200bps ~ 230 Kbps

2% 11. WIZ105SR A%
Fig. 11 Spec table of WIZ105SR

19 12. NMEA2000 gateway<}b
Raspberry Pio] Z3t
Fig. 12 Combine of NMEA2000 gateway
and raspberry Pi

DC 12V
about 250mA

Input voltage :
Current consumption :

Processor :
AT90CAN128, 128K Bytes Flash Memory,
4K bytes EEPROM, 4K Bytes internal

SRAM, CAN Controller 2.0A & 2.0B - ISO
16845
64-lead TQFP

29 13. NMEA2000 Alo]Ego] AL%R

Fig. 13 Spec table of NMEA2000 gateway
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1% 14. NMEA0183/2000
Alo]EfJo] E4l SF L
Fig. 14 Data flow for NMEA0183/2000

gateway

NO

13 15. AT90CAN1289] AXEYo] 5%
Fig. 15. Software flow chart
of AT90CAN128

AxtxE el AAEAS AMEE] 918y
Raspberry PI Il =% A}8-3}¢lt}. Raspberry PI
1= BCM2836/ 32bit QUAD coreE A3, &
% 900Mhzo|tl. W REg= 1GB SDRAMS A&

£
o)

o T E2 FAlo] Jhesit WY, T S
<7 do]E]E NMEA0183 ZREZS A& aho]
byte ©$1Z F4lo] 7h5 38ttt
23 15% AT90CAN128¢] AT Ego] &

olt}. AT90CAN1282 A 4l & GPS Ho]
El7} 97 < & 9l o™ Raspberry PIZ A%
gtk ojml PGN129025 dlolHE Wby g¢lo
8bytesE &3t 4l e T FTE5A ol
7b glew el & Raspberry PIZ H&3t).
AT90CAN1282 GPS tdlolele} T3 F&A dlo]

HE JHHE WAz FA%80.
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Receive
data

NO

Send to PC

. Make
information

1% 16. Raspberry Pi9
KZEO Tk

Fig. 16. Software flow chart of Raspberry Pi

) e

% 17. NMEA0183/2000 Aol E ge]e} AlA
Fig. 17 NMEA0183/2000 gateway with sensors

1% 162 Raspberry PIo] AXEZ9o] 5%
olty. "$--GLL"22 AJZFdh= ZeYd2 GPS H o
Holtl GPS HlolH = PGN129025 Fwwsl w2
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oltt.



410

Hl
im
&
e
E
(|
[ 4
@
o
|

HIOE#0I2Z [marne_sampla.f ]

A%ac [0

A2 HEUE A
2017-05-30 13:17:37  GLL.E : EI12912.364150

2017-05-30 13:17:37
2017-05-30 13:17:37
2017-05-30 13:17:39
2017-05-30 13:17:38
2017-06-30 13:117:38  GLL_N : N| 3518, 3396400
2017-05-30 131738 GLLE : EI 12912, 364150
2017-05-30 12:17:33  GLL_N : NI 3518,3836400
2017-06-30 1317:38  GLL_E : E112912.364150
2017-05-30 131738 GLLN : NI 3518,3856400
2017-06-30 13:17:38  GLL_E : E| 12312, 364150
2017-05-30 131733 GLL_N : 135183396400

GLL_N : N13518, 3836400
GLLE ; EI 12912364150
MWY_ARROW : 269,00
MWY_M : 00,0

2017-06-30 13:17:38  GLL_E : EI 12312, 364150
| P997.0E 30 1201799 G0 KL AI9E1S SO0EAND.
< " »

(=

1% 18. NMEAQ0183/2000 Al°lE
PC 4 =29

Fig. 18 PC received program for
NMEAQ0183/2000gateway
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