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Design and Implementation of IEC 61162-4 based TLI Protocol for e-Navigation on Ship

Kil-Woong Jang* - Jang-Se Lee** - Hyu-Chan Park**

B mEodAe Mute] E94R A E 98 g23H9 BC 611624 7N TLI Z2 2 Zo] A% &5 At
3ha, Alte e E S 7]%3; ZEEEZS A A 7EYT 7Y ZREZ S TCPIP 71%}4 sﬁiE%i’ﬁ
IEC 61162-4914 A3kl 3l MAUSH LNAY] £50] & $4 Z2ZEFo|H, Feo|dE/MH Bdg 7]ite
2 Y EYA TR do|g Ado] o]FRct /MUH TLI Z2EZE L shte] $AE o] MAUY LNA7b§
BTG A2 02 S2EQ INA 1 FAlo] o] FojAH, dhrhe] LNAY i8] thkst A28 AF3hr] 93] 2E
MAU 722 790 25 743 AU A4 gugFo wel ARG 7| B o} fslo] Z2EFHA L ¢
ol Fom, dA A ALE £ JE DT FVEYT SN AE & ko] ATH 22 dolH ?;4*_01
%4 A" Tk

ABSTRACT

In this paper, we propose a transmission algorithm of the TLI protocol of the IEC 61162-4 standard to perform the e-Navigation on ship, and
we design and implement the TLI protocol according to the proposed algorithm. The implemented protocol is a TCP/IP based protocol, and is a
network protocol with the MAU and LNA components proposed in the IEC 61162-4 standard. In addition, it makes a data transmission over the
network architecture based on client/server network model. In the implemented protocol, there are a communication between the MAU and the
LNA in one host, and also a communication between the LNA and the LNA in each other hosts. In order to provide a variety of service in a host,
every client host has a LNA and multiple MAUs. According to the standard specification and the proposed transmission algorithm, we designed
and implemented the TLI protocol using object-oriented mechanism. We carried out the experiment under a simple network model similar to
7eal ship environment, and confirmed that it successfully transmits and receives data between the hosts.
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/* When the application requests data (D} from the server, check
whether a connection is or not between client MAU and client
INAY
if (isConnectMAULNA(clientIP, serverIP)) {
// send a data request message to client LNA
requestData(D};
// listen the results for the request from client LNA
Result = listenData();
// send the resuit to the application
sendApp(Result);
}
else {
// connection between client MAU ard client LNA
if MAULNAConnect(clientIP, serverIP)) {
requestData(D};
Result = listenData();
sendApp(Result);
}
else {
// send a error message to the application

sendApp(errMsg});
]
}

ozl 5 Z2folglE MAUS TU M& aelE
Fig. 5 Transmission algorithm of TLI for client MAU
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/* After connecting between client MAU and client LNA, on
receiving requests data (D) from client MAU, check whether a
connection is or not between client LNA and server LNA ¥/
if (isConnect. NALNA(clientIP, serverIP)) {

// send a data request message to server LNA

requestData(D);

// listen the results for the request from server LNA

Result = listenData();
// send the result to client MAU
sendMAU(Result);
}
else {
J/ connection berween client LNA and server LNA
if (LNALNAConnect(clientIP, serverIP)) {
requestData(D);
Result = listenData();
sendMAU(Result);
b
else {
// send a error message to client MAU
sendMAU(errMsg);
}
I

8 6. S2}o|olE INAS| TLI M4 «22|&
Fig. 6 Transmission algorithm of TLI for client LNA
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/* After connecting between client LNA and server LNA, on
receiving requests data (D} from server LNA, check whether a
connection is or not between server LNA and server MAU ¥/
if (isConnectLNAMAU(clientIP, serverIP)) {
// send a data reguest message to server MAU
requestData(D);
// listen the results for the request from server MAU
Result = listenData();
// send the result to client INA
sendLNA(Result);
}
else {
if (LNAConnect(clientIP, serverIP)) {
// connection between server MAU and server LNA
requestData(D);
Result = listenData();
sendLNA(Result);
}
else {
// send a error message to client LNA
sendLNA(errMsg);
}
}

I8 7. Mu! LNAS| TU M& oS
Fig. 7 Transmission algorithm of TLI for server LNA
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/* After connecting between server MAU and server LNA, on
receiving requests data (D) from server LNA %/

// receive a data request message from server LNA

D = receiveLNA();

/ get the results of D from its database

Result = getData(D);

// send the results to server LNA

sendLNA(Result);

I8 8 AMB LNAS| TLI d& ¢32lF
Fig. 8 Transmission algorithm of TLI for server MAU
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