== 10-35-02-05 FHEAI S| =FA *10-02 Vol. 35 No. 2

[EEE 802.15.4 719 408 Relely] means) 47
2 78

R LI B Ao L I S ML B A L

Design and Implementation of Low Power Container Security
Device based on IEEE 802.15.4

Seyoung Park* Regular Member, Tackhyun Kim* Associate Member,
Hoon Choi* Regular Member, Yunju Baek*° Lifelong Member

g o

Zelold ¥ebgx(CSD)E Aol =olF 53 Al AAlshe AA]olw, IEEE 802.15.42) Hl7] Zxd
A RFDE g3} el vzl 2eodE CSD 2ltirt glolx F7134ee 2ve] A5E 223 Heg v
e8] &wst Zck CSDE FAAC ZAT wzbA] ool FARlok SER wiele] £RE Folw, HHE WA
Al cSD AriellAl SEHo2 wAxE Mo} gk B =Rl nl=t DHSO CSD Al Filsle A
 CSDE At} Adsh= CSD= AHY £BE 23 st=do] tAleld Ay Fp1d 2434 71,
AAY A 715 B3l wiElE] ARE <ok =3 H4Y A8 DY A et sEHeE A viAE A
g3t Ads H7b Az AR’ CSDe B IS Sl wiEE] ARE 70% ol Eolwm AAH A sle
& B3 Uo7 ANS 80% oAk zhaAlFIe, AAA FAl A ylell sle 2ltdlA 94%7t W EEE
ARE AR 4 s 2otk

Key Words = CSD; Container Security Device. low power; night watch: IEEE 802.15.4.
ABSTRACT

A container security device (CSD) monitors intrusions through the cargo door; it is a reduced function device
that uses IEEE 802.15.4 with a beacon mode. However, in the beacon mode, the CSD consumes too much
battery power in periodical idle listening and sensing trials. Moreover, the CSD cannot send the message to the
CSD reader actively, and it makes big latency problem. Therefore, we propose a low-power CSD to reduce the
unnecessary power consumption. The proposed CSD follows the requirements of the U.S. Department of
Homeland Security, and reduces battery consumption through a power-efficient hardware design, a night-watch
mechanism for low-power operation and low-power sensing to reduce unnecessary monitoring. And the CSD
sends alert message to the CSD reader. Simulation results show that our CSD reduces battery consumption by
over 70% through the night-watch mechanism and by approximately 80% through the low-power sensing. And
the CSD can send the alert message to the remote CSD reader by over 94%.
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Table 4. Simulation scenario
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