DEBEris

=i 16-41-11-19 The Journal of Korean Institute of Communications and Information Sciences *16-11 Vol.41 No.11
http://dx.doi.org/10.7840/kics.2016.41.11.1446

3% AelA IP-RFID 71%4S o] 43 Aut Exo
HAR Aol 4 B F AT

AWE AL, FAN el H, AES. YA AAF A

’

A Study on Container Monitoring Loaded into the Hold
in Maritime Logistics

Tae-Hoon Kim®, Sung-Pill Choi , Young-Sik Moon’, Byung-Ha Lee, Jun-Woo Jung*,
Byung-Kwon Park Jae-Joong Kim, Hyung-Rim Choi™~

o ok
2 =%

T Aol E o867 AAldhE, HdskE, e S0l i FERA s Adabee] 55l 3
e td 877 S7k8kar Sk AREAE AR Skl wel 2% T AElelde] e EuE el it
71Eso] aielelA At Qlek SEAIRE ARk ZlEE diRE ol esAls TIkeE IR AEelde] A
e ARE AEelr] witell At $Al Ql=Zets AXshedl B2 vgo] Aosieh w3 sl AEeld
7b AAEE v e 3 S sds] WelEs, 2 flell AHElelyr) vhite M) wiitel] Ex=ef )%l
W e luEe] e muEE skl A Sidk 2 %ﬂl*it U2 ugow Adh W #1213 AElely
e **HWW *17 o% gl 71%?‘* IP-RFID 7]&& o83k ZHlold Ae] muE|y] Alxgle svhgict
T AN A2gE st e ke Al *éﬂd"# Al ERAlA SRl AR E=el AR
Zlolule] e muEge] ZFedAE Adsisick AdAF} 71 /pEE I Aol A ZuEE Al
Hlal] AEI3t v]gom Frol $)A]3F Aeloue] A RuE o] rhsdhe Eelsliltt

o

Key Words : RFID, IP, Container, Monitoring, Maritime Logistics

ABSTRACT

The recent increase of fresh farm products, hazardous cargos, and high-priced goods in marine transportation
has caused an increased demand of cargo owners and shipping companies with regard to the monitoring of the
location and state of cargo. To meet this increase, numerous technologies are being studied for the monitoring of
the cargo state. Cargo containers on a ship are loaded on a ship’s deck and in a ship’s hold, which is located
under the deck. However, Since the developed technologies mostly transfer the container status information that
collected by mobile communication, it costs a lot to install communication infrastructure on ship. And the ship’s
hold is completely sealed with a cover, and communication with the reader positioned at the ship’s bridge is

difficult. Therefore, most existing studies on container monitoring on ships have focused on the monitoring of
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containers loaded on a ship’s deck. Accordingly, this study suggested system configuration for the monitoring of

containers in a ship’s hold using IP-RFID technology. The suggested system configuration was tested on an

actual ship under navigation, and the test results are given in this study. The test results verified that the

monitoring of containers in a ship’s hold using IP-RFID technology is effective.
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Fig. 7. System installation for container monitoring at
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01:52:59 cap messageltd | BE:33, 4 5:54%, ¥%:34.370028, & 127.937858, door:0]
cap message]tid | BE:33, §E:54%, W=:34.370085, &% 127.937588, door:0]

otigns £:33, & 5:54%, 71:34.36946, 2= 127.937533, door:0]
f £:40, S50, ATi34.368150, A127.937520, door]

015409 cap message id $242484430303032 FBEBHES T34 36495z, S120.037310, door)
01:54: 11 cap message[ R“é' @:@iﬁ% HI:34.365158, & :127.937528, door:0]
01:54'18 cap messageltid-8242484430303032 S0, A 0%, e 54 904330, S 127097505, daor 0]
01:54:19 cap message (1id:624 2484430303032 | BE040, 55:28%, A%:34,064336, 85127.937295, door:0]

01:54:20 CQP_ACK 8242484430303032 192.168.115.100:56197 |3 Aclc Packet

01:56:17 CQP_ACK 8242484430303031 192.168.115.100:56272
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Table 3. Partial log data sensed by Tag 3

Event clock humidity | temperature| latitude |longitude| Door status
2016-08-31 9:00 50 30| 3510175 129.094 0]
2016-08-31 9:.05 54 28| 3510168| 129.0943 0]
2016-08-31 910 54 28| 3510158| 129.0942 0]
2016-08-31 9:15 52 29| 3510167| 129.0944 0]
2016-08-31 9:20 51 30| 351016| 129.0945 0]
2016-08-31 9:25 54 29| 351018| 129.0943 0]
2016-08-31 9:30 56 29| 3510149| 129.0945 0]
2016-08-31 9:35 56 29| 3510171| 129.0944 0]
2016-08-31 9:40 57 29| 3510151| 129.0948 0]
2016-08-31 9:45 53 31| 3510155| 129.0945 0]
2016-08-31 9:50 57 29| 3510166| 129.0944 0]
2016-08-31 9:55 57 29| 3510178| 129.0943 0]

2016-08-31 10:00 58 29| 3510142| 129.0945 0]

Proportion & CI
X RX  Proportion 95.0% (I
Tag 1: 1697 1709 0.992978 (0.987767, 0.996367)
Tag 22 1635 1717 0952242 (0.941064, 0.961840)
Tag 3: 1644 1748 0.940503 (0.928369, 0.951132)
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Fig. 12. Result of Container Monitoring
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