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(Hee-Sun Kim and Chang-Goo Lee)

Abstract : The home network system guarantees families a safe, economical, socially integrated and healthy life by using
information appliances. And it provides a family with domestic safety, control of instruments, controllable energy and health
monitoring by connecting to home appliances. This study designs the broadband PLC home controller using broadband PLC(Power
Line Communication) technology which can save much cost at a network infrastructure by using the existing power line at home.
The broadband PLC home controller consists of the broadband PLC module, the embedded main controlier module and /O module.
The broadband PLC home controller can control various domestic appliances such as an auto door-lock, a boiler, an oven, etc.,
because it has various I/O specifications. In this study, selected home network middleware for the broadband PLC home controller is
Jini surrogate using Jini technology designed by means of access to easily a home network system without a limitation of the devices.
And a client application program is supported java servlet program to manage and monitor the broadband PLC home controller via
web browser of a PC or a PDA, etc. Finally, for an application, we implemented and tested a home security system using one

broadband PLC home controller.
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Fig. 1.Home control system using the Jini surrogate-based
broadband PLC home controllers.
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Fig. 2. Block diagram of the broadband PL.C home controller.
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Table 1. The IO spec. of broadband PLC home controller.
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Madison listens for surrogate pegistration via TCP on popt: 2522
Madisen listens for surrogate registwration via UDP on port: 2523

Bending host announcement at: Pri Sep 89 18:21:18 KST 2085

Bending host announcement at: Fri Sep 89 18:21:48 XST 2085

Sending host announcement at: Pri Sep B9 18:22:18 KST 20885

Host request received from: ,218.117.183.138:1P41 at: Fri Sep @9 18:22:28 KST 24
Bs

Host response sent to: ~/210.117.183.138:1841 at: Fri Sep @9 18:22:2@ KST 2085
Registration from: /210.117.183.138

Host request peceived from: ~218.117.183.138:1041 at: Pri Sep B9 18:22:25 KST 24
Bs

Host response sent to: ~/210.117.183.138:1841 at: Fri Sep B9 18:22:25 KST 2685
Activating surrogate: {SurrogatelD: ~748619499647@76324>

Host request received from: +210.117.183.138:1641 at: Fri Sep 89 18:22:3@ KST 29
Bs

Host response sent te: ~210.117.183.138:1P41 at: Pri Sep 99 18:22:38 KST 2085
Bending host announcement at: Fri Sep B9 1B:22:48 KST 2885

Sending host announcement at: Pri Sep B9 18:23:18 KST 2085

Sending host announcement at: Fri Sep B9 18:23:48 KST 2085

gending host announcement at: Fri Sep B9 18:24:18 KST 20805

3% 7. Surogate IAE7F FY PLC & Aoj71E BB
= AL

Fig. 7. Process which the surrogate host registers the broadband
PLC home controller.

eceived host anieuncement/response from: /210.117.183.146:2524

eceived host anncuncement/response from: ~218.117.183.138:1925

Registering surrogate: description string of the first surrogate

Type stop to shutdown this device: .

Received host announcement/response freom: ,218.117.183.138:1925

Received host announcement/response from: /210.117.183.146:2524

Received keep alive message for surrogate: 6174806366881195743 at: Thu Sep 88 82
£39:21 KST 2885

Received host announcement/response from: ~210.117.183.138:1925

Received host announcement/response from: /210.117.183.146:2524

Received host announcement/response from: /218.117.183.146:192%

Received keep alive message for surrogate: 6174006366801195743 at: Thu Sep B8 62
:48:11 KST 2605

Received host announcement/response frem: ,21@.117.183.146:1925

Received host announcement/response from: ~218.117 183_146:1925

Received keep alive message for surrogate: 6174006366881195742 at: Thu Sep @8 B2
F41:05 KST 2085

Received host announcement/respense from: ~210.117.183.146:1925

Received host announcerent/response from: ~210.117.183.146:1925

Received keep alive message for surrogate: 6174BA6366881195743 at: Thu Sep B8 62
F41:51 KST 2885
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= 34

Fig. 8. Process which the broadband PLC home controller registers
at the Jini surrogate host.
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Table 2. Private protocol for PLC surrogate module.

04 FB 00 |01 Bport| 00 - CRC
Ibyte
02 Cport
00 A port
01 Bport o1 LsSB } CRC
02 Cport Ibyte
03 control
00 A port
01 01 Bport| 00 - 2bytes | CRC
02 Cport
00 A port
2byt
01 Bport o1 ytes ) CRC
02 Cport
03 control LSB
00 ch0
04 FB 02 01 chl ) . LSB CRC
02 ch2 1byte
03 ¢h3

00

01

04 FB 03 - - LSB - CRC

CRC = NOT( Obyte ~ 8byte XOR)
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Fig. 10. Home control server for the Jini surrogate-based broadband
PLC controller.
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Fig. 11. Connection between the broadband PLC home controller
and home security devices.
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Fig. 12. The action scenario of the home security system.
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