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Design and Implementation of the Gateway for Remote Monitoring a Combine
Y. K Moon Y. H Song K Y Shin S S Lee C.H Choi J H Mun

| Abstract

The objective of this study was to design and implement a gateway for remote monitoring a combine. Many researchers
have designed and implemented trouble-shooting system of agricultural machine. but the system didn't have network system
or used wired network system. But monitoring machine have been operated in the out of door. In such an environment,
each machine have to be operated under on a guarantee of mobility and stability. Thus, we have developed a gateway with
an embedded system including the XScale PXA255 processor and wireless network device. We have also built an embedded
Linux kernel and several devices. We developed an embedded application for monitoring a combine and this application
is also capable of receiving signals from other clients and sending them to a server via Wireless LAN. Finally, results of
performance evaluation which measured CPU share and memory sizes have shown that it is possible to provide monitoring

service stably.

Keywords : Monitoring system, Gateway, Server, Embedded linux system.
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Fig. 2 Monitoring gateway in a combine.
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Fig. 4 X-Hyper255B (Hybus, Korea)
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Table 1 Specification of X-Hyper255B

Item Description
Processor Intel PXA255 400 MHz
SDRAM Samsung 64 MB
Flash Intel Strata Flash 32 MB
Ethernet CS8900A 10BaseT
Display LG TFT LCD 6.4" (640*480)
Touch ADS7843 (Touch Screen)
Serial 2 Port
JTAG 1 Port
PCMCIA 1 Slot
RTC RTC4513 (Real Time Clock)
CF 1 Slot
Connector 120 PIN Connector for GPIO,
Address and Data Bus
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=
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Fig. 7 The architecture of a monitoring gateway system.
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Fig. 8 Monitoring Gateway.
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A2} 7Y AU E Y A(Personal Area Network) 7]RFS] Z 2
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Mg Alo|Egol2HE AfE dolge] &8 nord
A3l A olZ Aol Ag T8 107 o] 3T My
o ETAle] AL AR Aol JAVA 71&g o]4319
MEetsior FA A%, s A4, A5 4, 8% 2, v
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= JAVA NIO 7|4te] HE] A8 ed(Multi-Threading) HH1<
Agsto] hFAor wAEE AYE 5 FHASt,
P& Hss ZeRIsith

Table 2 Statement of protocol in PAN

Message Header Message Data
REQ CON Request to connection
ReQ wDT | Rt of informatin
REQ STT Request of send data
REQ END Request to stop
REQ WTS Request to wait
REQ SRE Request to re-send
REQ OFF Request power off
REQ Mps | Rt nformaten
REQ AMD Request to add machine
REQ DMD Request to delete machine
REQ MpT | Resuet formation
RES ACK Success of request response
RES {Device Type} | Machine type response
RES DTT + {DATA}| Data response
RES OFF Power off response
RES END End response
RES SCD Success response
RES ERR ERR response
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Fig. 9 Simple Structure of packet.
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Table 3 The transmission rate of gateway

Number of Transmission Receipt Receipt
Experiments Numbers Numbers Rate
| 28795 28795 100%
2 28801 28801 100%
3 28801 28801 100%
4 28798 28798 100%
5 28800 28800 100%
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