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Implementation of RFID Monitoring System
based on PLC for Ship
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Abstract

Recently, as the ship has undergone a development for smart ship or digital ship. PLC is communication
system using the preexistence power line and using PLC as transmission medium to monitoring of equipments
is an efficient way to design a system for ship. In this paper, we design and implement RFID monitoring system
based on PLC for ship. This proposed system can support monitoring the moving of passenger, crew and
important cargo by RFID tag data on shipboard.
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Fig. 1. System Configuration.
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¥ 1. IEC 61162 = 4
Table 1. Standards of IEC 61162.
TE £ 4
61162 -1 | single talker and multiple listeners

3 Single talker and multiple listeners,
61162 -2 high speed transmission

Multiple talkers and multiple listeners
61162 -3 | - Serial data  instrument network
(under consideration)

Multiple talkers and multiple listeners
- Ship systems interconnection

61162 -4
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Table 2. A classifications of PLC.
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Table 3. RFID feature and application by frequency.
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4—1 PSM20H—-025 0|82t &= S

B =gl AEE PSM20H-02+= Z#|Ulrbe] 5
PLCEROE x| vpAaE 9} £ o]H Qlo] T
g 4= 9131, Plug & Play7} 7Fs3t=E sl 24
£ B ZBus AEA B4 ZREZS ARSIt
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Zr 4709 A5 ISO(International Standardization
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Table 4. Protocol of ZBus PLC.

ZBus OSI Contents

App.  |HnCP, LnCP, S—cube, User App.

App Presentation Message Structure
‘ : Duplication
Session Network Management
Transport Network
Network Network Management Protocol

Multiple Access
Data _ (CSMA/CDCA, CSMA/CA)
Link Data Link _ECC, Broadcast
Unicast, House address
Frame Fragmentation

Physical | Physical Modulation, Coding, AFE

PSM20H-02} RFID Reader®] 5212 PSM20H-02
oA A L3= UART QE]H o] AE o] 83t RFID
Reader®] MCUS} 541 gho} PSM20H-029] AL 3%
59F ZH11].
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Table 5. PSM20H-02 feature.
T £4
Physical Modulation Chirp-CSK
Carrier Frequency | 120kHz™ 400kHz(FCC Part1b)
Bit Rate Robust Mode(RM) 5kbps
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MAC CSMA/CA

Error Correction 16Bit CRC
Interface UART
Protocol ZBus

Receive Sensitivity < ImV PTP

Dynamic Range >8dB
Output Voltage Level 5.0Vp—p/200hm
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I 6. Tag Data
Table 6. Tag Data.

Request

Flags Inven |Optional | Mask | Mask
g ~tory | AFI |Length| Value

Sbits | bits | Bhits | 8bits | 0764bits | 16bits

CRCI6

Response
Flags DSFID UID CRC16
3hits 8hits 64bits 16bits

Inventory2] Request®} Response®] Flage] 42
FM™ 2, High Data-Rate, Use table 5 of ISO-spec, no
Option flag=0, Rfu=02] &S 7}tk 123 Request
529 Optional AFI(Application Family Identifier)2}
mask Lengthv A783FA] %+=t}. CRCE= CCITT-CRC
£ #3389 FlagHH Mask valueZ7}A] gholl tigh
CRCE #1313} FlagH-E Mask valueZ7bA] 2] gkl o
gt CTCY s ¥e=THI12)[13].
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Fig. 4. RFID system block diagram by PLC.
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Table 7. RFID reader and PSM20H-02 Data packet.

STX LEN MSG ETX
lbyte | 1byte 10byte 1byte

Packet RFID Address(1byte)
Start | ength | Response UID(8byte) | End
i + 3AF SH(Ibyte)

RFID Address(1byte)

0x02 0x0d + UID(8byte) 0x03
+ CRC(1byte)
¥ 8. MSG #*&
Table 8. MSG structure.
RFID Address Tag UID CRC
1byte 8byte 1byte
Ak Tag UD | 925 @u
RFID Address g AT
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