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Ad-hoc home network system using wireless
sensor network technology
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Abstract

Wireless sensor network technology is an emerging technology consisting of small, low power, and low cost devices
that integrate limited computation, sensing, and radio communication capabilities. An ad-hoc home network system based
embedded system for home environment monitoring was fabricated and tested. The wireless sensor node consists of a
MCU, RF transceiver and sensors (temperature, humidity and light). Wireless sensor nodes run application software for
data sampling and wireless communication, that was developed using 'nesC language' which runs on TinyOS. In our tests,
acquired sensors data were monitored on 6.4" TFT-LCD of base-station through IEEE802.15.4 standard wireless
communication. Also, the sensor data can be monitored by client user at the terminal PC to monitor environmental status

of home in real time.
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Fig. 1. The system architecture of wireless sensor network.
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Table 1. RF Data packet

Sequence name Length Contents

Frame Sync 1 byte Packet start byte (0x7E)

Packet Type 1 byte ACK on/off)
Address
Broadcast Address - send to all
nodes

Address 2 byte UART Address
Node Address - inform destination
node
AMTYPE_XUART
AMTYPE_MHOP_DEBUG
AMTYPE_SURGE MSG

AMTYPE — 1byle  \\iTypE XSENSOR
AMTYPE XMULTIHOP
AMTYPE_MHOP MSG

Group ID 2 byte  Group ID

Data Length 1 byte Data length

Node ID 2 byte  Sensor node ID

II:I?;LE:FP le 2 byte  Sample Counter

Channel 2 byte  Sensor node channel

Data 20 byte Sensor data

CRC 2byte CRC

END flag 1 byte End of packet

38 2 AM k= &2 EF
Fig. 2. Source tree of sensor node.
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Fig. 3. Source tree for base-station.
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Fig. 4. Home monitoring program user interface for server.

g Z2 s dEYlo] AR 7S o = pColl ML
7P el 5L SRIE 7t AR HHE FEfoldlE
LRI O Z rola] Azt AlM HlolHE 7t
A ol A vk SIS 4 Qe A| &[S Au] Fof B
BUEY T2 a8 oWr) = Agolate B4 gt
7] fiste it = ZHAREA} STE o] 2 ¢lo]
ZolA 71 Bo] oA 9 Qu=E 0]l Trolitech

ANE ARGkl ARl Qs oje] 2gAlA V“"

U TR 7440“4 AE B FU3 AdgE o
FAEE HFE AZTEY] 7H% Zlolth, & f\ilﬂ
Zgoge %ZH A mxe] AY onofme}t A4 H)

olE], Wit 7 AXOR BR1E ¥ Ut AURE &)
F ga}O]“Foﬂﬂ TCPAPE AlA| dlolE & 53]
Fe 9 3l a9 48 QE wER E Muz
B A e o) A8 HoaT Qi)

£ M FA thedt 2o HE WE B ‘Con-
nect’ HES T21 AE4E JH?] G & A Fs Dis-
connect’ HES F2H FA& FA gt A2l #7]
& L8l A2 ulolEel £8 wlol vt B OxTe
daff unsigned char Bl ol WZI& A4 o 7]o) A
£ Node 1D, Channel, Data Al 7}1] &Y A7 AL
g3tk wigol A4E #7l 5 Node ID7F A4 )
7Z1e BAsle] S o] D7 A HYE 9 |
OlHHAFPA R v On/OffS A &8k
o] A1 Channel 7o M= 2=(1H), FE(29),
ZL4) IR AdE Rl 7o) Bolem b
o} Node IDY‘r el 18] Apd(x)e] Fizlo] Bof

e 31; ]7} QE} Data ﬂﬂ”oﬂ’ﬂt &S] 2 kel E
7R AME-aRaL HlolEfA Eof] Lhe} Q= 2 ALE

- 145

=2 28

3+ Ad-hoc & H|EY 1A 2H) 61

I

] Openserial i

|

ReadbDriverData

|

Facket[0] == Ox7e &3
acket[38] == Ox7g

1]

I DisplayData i

!

i DrawGraph J

|

l DataTransmitToChent [

l

- ActivateNode

l i

Erid

Yes

38 5 A 2o & FUHY ZEIY P&
Fig. 5. Home monitoring program flow chart.
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