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Mobile Service for Reefer Container Monitoring System

Seong Jun Lee

Department of Electronic Engineering, The Graduate School,

Pukyong National University

Abstract

Recently there have been many researches- for developing reefer
container monitoring systems to improve the efficiency. of maritime
transport and to reduce the risk of personal injury. IMO(International
Maritime |Organization) recommended to wuse the reefer container
monitoring « system with PCT(Power Cable Transmission) modem
complying with ISO10368 standard, but it is not being widely used due
to its several weaknesses such as data loss of PCT /modem, no
installation of, PCT modem in more than 45% of reefer containers being
used currently ‘and=so+on. Therefore monitoring .reefer containers still
rely on human inspection: -In this rthesis we ‘present a new reefer
container monitoring system using ‘interrogator port fitted to every
reefer container and its mobile service. In this system a smart
communication module is wused to gather information including
temperature and alarm data from reefer container and to transmit it to
server via TCP/IP. With mobile service transport companies and
container terminal management companies can get very useful
information for their reefer containers easily and everywhere in real

time.
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ISO 10368 Freight-thermal containers - Remote condition monitoring

=

Fof mE Hd=gHd FA(PCT : Power Cable Transmission)< A3k
EUHP Alzds A il ¥E AE oy EYEE Al
o3 WE 3= wEY PSS =0l WE HEH oY #AYE &
olstAl sl7] flste] X a3k Al xEHo

gk W22 A Conventional(4-Pole)®&24 3 PCTE ©]&% 202
FOITHSL WA 4-Pole WS AW EW, oW FAEoO U=
4-Pole Signal PlugollAl &8 5= 2t A5 50 JAAAE A4tste of
o] 4714 GHE #EE A THel

O Temperature In Range : ON/OFF (AC 24V)
O Compressor Running : ON/OFF (AC 24V)
O Defrost Running : ON/OFF (AC 24V)

O Power Connection : ON/OFF (AC 24V)
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3# 2. Atxmegal28A1 =%

Manufacturer Atmel

Product Category Microcontrollers (MCU)
Data Bus Width 8 bit

Family / Core ATxmega
Instruction Set Architecture RISC

Package /|Case TQFP-100
Program Memory Type Flash

Program Memory Size 128 KB

Data Ram Size 8 KB

Maximum Clock Frequency 32 MHz

On-Chip ADC 12..bit

On-Chip DAC 12-bit

Interface Type PWM, USART, TWI
Operating Supply Voltage 1.6 V to 3.6V
Product MCU

Packaging Tray

Operating Temperature -40 °C to 85 °C
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TCP/IP &A1& 913t Wiznetiit & W5300= AH&3stlow, o A
Z£2E Atxmegal28A1C0.ZHE HEH HOEHES MHME AF 7153
Al g oY Z2EE T AT HAHAHES st TCP/IPE4<
AbgEtaith E 3-8 W53009] 2o tis] UeR AT,

-

¥ 3. W5300 29

Supports hardwired TCP/IP protocols TCP, UDP, ICMP, [Pv4, ARP,
IGMPv2, PPPoE, Ethernet

Supports 8 independent SOCKETs. simultaneously

High network performance Up to 80 Mbps (DMA)

Supports hybrid TCP/IP stack(software and hardware TCP/IP stack)

IP Fragmentation is not supported

Internal 128Kbytes memory for data communication

More flexible allocations“internal = TX/RX memory according to
application throughput

Supports memory-to-memory DMA(only 16bit Data bus' width &
slave mode)

Embedded 10BaseT/100BaseTX Ethernet PHY

Supports' auto negotiation (Full-duplex and half duplex)

Supports auto MDI/MDIX(Crossover)

Supports a ‘external -PHY instead of the internal PHY

Supports 16/8bit data:bus width

External 25MHz operation frequency

3.3V operation with 5V.[/O’signal tolerance

Embedded power regulator for 1.8 core operation
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ZEZMAMZ AHEE Atxmegal28A19] RAM< 8KbyteZ 571 44
< 1#3}] Hyundai Electronics Americajit ] HY62256ALT1-70= ©]
319 o] WlEEl= 32Kbyte?] SRAMO.Z 712 4 Q& HIoHE
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. [192.168.0, 102: 3000 rawﬁaumeami
;}amm’ 192 168,10, 102: 3002
PC Addr 192 mum 192 168,0, 1023003
192,169,0, 1172:3004
Board Addr mm _ -~ ~192.168,0,102:3008

4 168, 0, 102:3006
Gateway [P 192, IE&U.J X ] UI t S0 192 168,0, 102:3007

Subnet Mask 255.255,255.0
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Container_Info
L = |

‘ IP H DateTime ‘ CID H Vendor H SetPoint ‘
Alarm
ReturnTemp ‘ SupplyTemp H Mode H AlarmCode Description

a9 8. W AHelY BE Sz Holy 7=
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TYo] dA 2=HHE AR 7 Cell name2] H &Y, 7 7E| o]
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Aot ‘Alarm_List Hlol £ 2 FAHAT. 13 9% A RCMSH| ©] E
Hlo] 29 Hol & =& Yehd Aol

RCMS
e S

o e R
‘ g ‘ ‘ CELL ‘ ‘ FLOOR ‘
Cell Name
| DX ‘ ‘ DateTime | ‘ P ‘ | Cip ‘ ‘ Vendor
‘ SetPoint ‘ ReturnTemp | | SupplyTemp ‘ | Mode ‘ ‘ Alarm ‘
CID
| IDX ‘ ‘ DateTime | ‘ 1P ‘ | CID ‘ ‘ Vendor
‘ SetPoint ReturnTemp | SupplyTemp ‘ | Mode ‘ ‘ Alarm ‘
(s ]
‘ DateTime ‘ ‘ CELL | ‘ P ‘ | (@1}
‘ Vendor | | Mode ‘ | Alarm ‘ ‘ Description ‘
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19 11. 2+ A ZAF EE9] Flow Chart

Setting E=& W& ZHHY CID, 4% 2% 59 HEE EHL
Ay EEPROMOI A A35te] Simulator®] o] AA F Al EEPROM
< Azst AGE GEHE FHo| VheshA dte 54S stk 19 12
o E&st= Z2 o2 CID, 7+
=

y

+ Simulator®] Setting RE2} <83}
ZAelolHe o=t oy #4%, 2L

U} Aol AY #74e Bae 4 ok

z7] A& RE 55 AA5EHA

or Diaikin 9600 Daikin 38400 Carrier Thermoking Starcool

CIDMum  Event: [Present | [MNone ~| [Present ~| [Nane | [Mone - Start Mode
o || s
z SetPoint | -18 -125 -20 -16,5 -75

1% 12. Simulator Setting *~ = 1%
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AA WdF A" o]l Simulatord HlolEH A ] Ee] <XE
glstr] Ast] A WF el F2sh= Viewer Program-=
A|Ztstal, o] & Simulator? A-Este FAARE A s I1H 13
Starcool®] W& ZH Y Simulatorg €<% 7 o|th. EEPROMe A
ZHolde 4% dA HolHE

AT

>
ol
o
&
B
ript
ot
gl
g
e
i
flo
(s
r

Server | Viewer

Com Port Fepeat

Na Yender Tupe Data
7] [t i Save || [
COMI O« § 1 Starcool o * Sonoooonane
: : . 2 Starcool SetPaint E
l Deikin_CID_9500 l LDa\km,‘Sensnr,HEDDl Daikin Fuentiseon || 5 Gl il .
- 4 Starcoal Supply Temp ~ -24.2
I Dalkin_CID 33400 l [qlaikm,sEnsnr,aaauul [ Daikin Event. 3400 || 5 Sarcool Retum Temp -6,
§  Starcaol Event 0030100 00 00 00 03 00,00 00 00 00 00 00 09 00

l CarrlerCID H Barier_Evam H Camer,ExamE'..,]

I Thermo_CID H TharmgiSansnr l@armn_fvem ]
[ swoeott || swoeoie, |[sweas | Sl S

v
Container Simulator  Daikin 9600 Daikin 33400 Carrier Thermoking . Starcoal
CIDMum  Ewent: [Present =] [Hone,_ ol [Pesent v|(None. | [None ST Al _ s
= =A== -
2 SetPoint -18 -12.5 . =20 <165 225
Send Receive

0100000073665, 41 40004358 04 210018 00 00,,,
010000007355, 41 4000 4F E4 04 2100 180000,
010000007365, 4140004342042100180000. ..

1% 13. Simulator &<l
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2. Socket_Client & 2~

Eukd @27)7E Ao deolgHol 2o Sle AEE EF THAH L7

=48 29tk ¥ 32 Socket Client
8 1

=
Fol B ST G4k AW YR wAC

No | g4 &

1 | public String[] Get_CellList() 79 gAE

2 | public String[] Get_Celllnfo(String Cell) i L AR AME]

3 | publi¢' String[]" Get_ConHistory(String CID) | ZAEo]y a7 AW
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