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Abstract

This research presents the development of a low rate and low power consumption low rate
wireless network. Low rate wireless networks are cheap and comprised of a small fully autonomous
processing, communication and remote control devices. The purpose of this study is to develop the
system for remote wireless lighting system. They will work with wireless network system (WNS).
WNS has been restricted power supply, communication distance and low computing power. But
they will work with network in vast area, send and receive raw data from each network node. It has
the ability to cooperatively collect data and retransmit in order to process or alert. The step of the
experiment is creating main node and sub node in lighting area and transmission of control data
between them with less electrical wiring. When wireless node not receiving or transmitting data, the
module can be switched into the sleep mode, low power consumption mode. We can reduce the use

of electrical wiring; insulated insulation material or other that related to and include energy too.

(Mr. Wanapun Waiyawut)

Researcher
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Battery Life 11 1 dalanyd 1 dalanyd 1 dlannd
(Days)
a3 2.1 nSeuifeumaTuTad 13ae (o)
ZigBee iuay | Bluetooth Wi-Fi GSM/CDMA
802.15.4 802.11
Node Per 255/65k+ 7 30 1,000
Network
Bandwidth 250 Kbps 720 Kbps Up to 54 Mbps Up to 2 Mbps
Range 100+ 14913 10-100 tu®13 50-100 tus13 ‘Hﬁ?ﬂﬁiamﬂi
Key Attributes Reliable Cost, Speed, Reach, Quality
Low Power Convenience Flexibility
Cost Efficient

dyo d%l o o @ 19 dy 9y A o 1A

I@ijJ'l@]ii'luuﬂ'qu@]"UUﬁ'lﬂﬁ‘Uﬂ'lﬁiﬂﬁ\‘lellﬂiallalﬂﬁl\iﬂu Glu')ﬂi]ﬁlﬂi@ﬂﬁﬂﬁﬁﬂ‘ﬂq
(Physical Layer) uazmiﬂ’mﬂumﬁmfa (Link Layer) Glﬁi’fmiwauﬁ’nujmﬂm (modulation) (11U
Offset Quadrature Phase Shift Keying (Offset-QPSK) wag l¥msudymidyaissuniuuny
Direct Sequence Spread Spectrum (DSSS) Wisasimsmysans 2 A1 chip/sec «‘ﬁmzmmu
mi%’uda%’ayja Tasl4 s Tnaoauu Carrier Sense Multiple Access/Collision Avoidance
(CSMA/CA)

AIATTIUUD TEEE 802.15.4 [9] lasmuanuauinveuniette 13amodu

v k4
uﬂﬂmmuﬁmﬁuméh LR-WPAN (Low Rate Wireless Personal Area Network) 132 %u Ao
k4 4
FUNYAIN (Physical Layer) LAZFUTOIVOINA (Medium Access Control Sub Layers) YR RE]
o ' o P ' a A ’A o Y Ayy g A
ﬂmuﬂﬁauﬁum*figu ﬂJ@QQﬂﬂiﬂ!LLUUQ'\ﬂ 2 YUAND Qﬂﬂﬁﬁlﬂ‘ﬂ?ﬁu’]ﬂqﬂlﬁﬂﬂ FFD (Full
. . ’A o Y | . )
Function Device) uazqﬂﬂimwmﬁum”lﬂmqmu RFD (Reduced Function Device) 114
2

HIATITU Qﬂﬂiﬂi’llﬂﬂ FFD ﬂ$ﬁﬁﬂﬁ1§uﬂ'lﬁﬁ']\i']uﬁuﬁ'luﬂ'lﬁﬂ']ﬂﬂ'lw 334 49 DY LLﬁQﬂﬂﬁﬂI

o 1 1 a 1 4 o a 1w t4
HUY RFD g UUFYULUA 38 DY ﬂﬁ@]ﬂ@]ﬂﬁ@ﬁﬁ‘ﬂﬂ\iqﬂﬂim FFD Eﬂzﬁ@ﬁ@ﬂﬂqﬂﬂim FFD

v A

4 4 o 1%
20U uazginsal RFD 1@ Taeginsal FFD vz ld 3 dnvazde
1) @nlszauanuaiedisdiuyana (PAN Coordinator)

2)  @21lsza1ua1u (Coordinator)



12

3) Q‘]Jﬂiﬂ?!’ (Device)
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~ a 1 A . . o s & 7o
JilluuAIzINsAARD 015381319 PAN Coordinator n191lnsal degilnsalsianualuy
1 o ] { ) [ ~{ qu
NT0UY LAWK UIMVVVENY (Extended Address) tazaiuisa)dasudunudailunuudy
. A o A v o Jdo 1 o
(Short Address) 1a8 PAN Coordinator Tuasiziiimsgen Teannuauiusiuszningnsal
(Device Associate)
= . A ~ ' g v
2) LYY Peer to peer ¥ PAN Coordinator sMUDULUUN 1 Lmqﬂﬂimgmazm

9
a 1 1 @ a 1 1 4 ]
aunsafaneszninnuld luszezmsanasvesudazgunsal TnluTadliamnsothuais

S A 1 Aa v Y £ 14
L‘]Julﬂﬁﬂﬂﬂﬂﬂi]ﬂ'ﬂu“h"ﬂ“]fﬂum"Iﬂ‘llullﬂ
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1) Coordinator L‘]Ju’qﬂﬂ’i 1521AN FFD (Full Function Device) Tnihnasa

AsA0a13 1¥91 T8aIATBUIY 511319 End Device 711 Router 139 Coordinator 111) Coordinator

v Y
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2.2.3ZigBee Stack architecture [7]

aoilasnisuves ZigBee stack é’fqmwﬁ 2.6 il llmn osI seven-layer
model Tﬂﬂclu“f?u"ljﬂﬂ Physical layer (PHY) 18 Medium Access Control sub-layer (MAC) 9%
MUUANINUINIFIY IEEE 802.15.4 duTus Network layer (NWK) 48 Application layer %9
X Application Framework, Application support sub-layer (APS), ZigBee device objects (ZDO)
WAHUANUNINTTIUVDY ZigBee FaiMunTagoasng ZigBee Alliance HAludINYDY

. . = ' . . A a I 9 o
Application 719811 Application Framework 15991ufinanvzitlugiivuaod

NN 2.6 ZigBee Stack architecture [7]


http://upload.wikimedia.org/wikipedia/commons/4/4f/ZigBee_protocol_stack.png
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2.3  XBee
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4 J o Hq ya A ' Y o
nedululasneulnsames awnsnthvinldAnnodoa13 UART 409 XBee Aptd1iu
4
UART o4 luTnsnouInsaaoes Idiae
2.3.1XBee Topology
4
Tumsasialnseavne 1 ¥aeves ZigBee U vzdoatlsznovdrelvua 11U
98191007 gA 2 ¥ilA A Coordinator node 11AZ node gnV1e ilalawiiawiia (Router/End
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] 1 I @ J
ZigBee amnsouagUuuy nIeuiediiu 3 guuuy Al
4 1 I Y] 1
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NN 2.7 Star (Broadcast) Network [15]

[~ o 1 1o [
2) Cluster Tree (Tree) Network (Hunmssudadoyaunudariiug sy A doans

AnApny C 1A C ag Inavin A au A ldansadadeny C 18 uanedll B fiegszning A fu C


http://www.thaieasyelec.com/Development-Tools/Wireless-GPS-GSM/Zigbee-802-15-4/Xbee
http://elearning.northcm.ac.th/it/lesson6-1.asp
http://www.adisak51.com/page06_1.html
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NN 2.8

NN 2.8 Cluster Tree (Tree) Network [15]
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NN 2.9 Mesh Network [15]
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2.3.2Feature Summary U84 XBee
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A aAu & vq Yo . a 4 . .
QNUNBNTIVETINLOUNIA 1T 1N VYAAI1MNTIY (Industrial) INGINTAAT (Scientific) 1AL N1
7 .
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= Y A 9 A . .
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2.3.30UUVDIa1801NA [16]
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http://en.wikipedia.org/wiki/ISM_band
http://www.geocities.com/learncdma/spread.html
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) Chip Antenna ) Whip Antenna
NN 2.10 XBee tuuiarwo1malu@i [16]
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2.3.4 XBee Addressing [7]
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[ . 1 % 1 1
11 Address 64 bit DgiA7 FI92ANIT001UA11A910 parameter SH+SL 11519911 Address 64
o o 1 1 1 I~
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- Direct Transmission %’auﬁai}zgndﬂﬂ 84 Destination Address AU
< 1 [l 1 3
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Sleep Idle < Recieve

Mode Mode —_— > Mode

NN 2.12 uaad TuamMInIauved XBee [7]

2.3.6 Data Throughput U893 XBee

WA 2.13 Internal Data Flow Diagram [10]
Tasn2 1314919 RF Module ad5azimualiill Buffer @28 1ilan1515usaa

Y 19 1 Ao 1 @ [ J A
i“]J’L‘N"UleJ"ai%‘l’i’JNﬁfJuﬂi‘UﬁdﬂN’éﬂﬂWﬁ ﬂumumuaﬂﬂﬂﬂﬂmﬂauimmam j(PXG)

gilnsaiou 9 ldeeramunzan
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