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Abstract

The purpose of this paper is to develop a wireless sensor network fence system
for tracking and monitoring beef cattle in a free ranch in a surrounding area of a wireless
sensor network fence. The fence helps tracking and monitoring the beef cattle to stay
within the defined area by using the wireless sensor network to send identities of a sensor
node to a base station. The sensor node firstly communicates to every reference node
nearby to find distance between the nodes. Then it sends all the data to the base station
in order to analyze the current area of the beef cattle by considering the distance value
from the sensor nodes of each beef cattle if they are on any reference nodes. This serves
to approximately estimate the location of the beef cattle. After the process of location
estimation is finished, all data will be stored in a database and shown on a web browser.
In functional testing of the wireless sensor network fence at a real location, it was found
that the identity display and the location estimation of beef cattle in a surrounding area of
a wireless sensor network fence were accurate. The success rate was 63.40 percent when
the time of packet data transmission was adjusted to a minimum. The value increased

more when the time of transferring data packet of a source node increased as well.

Keywords: Wireless Sensor Network Fence, Beef Cattle in Free Ranch, Tracking and

Monitoring
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1. IPv6 over Low power Wireless Personal Area Networks (6LoWPAN)

nqu Internet Engineering Task Force (IETF) 6LOWPAN leiaonuiuuiasgiu 6LoWPAN
(Hui, Culler & Chakrabarti, 2009) %38i58n71 duwmasiinlSanawuuiledy (Wireless Embedded
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Fadlgpuauiinnusnazivanziunisdedeyanuunaiads (Real time) 1nniluslnneaiidd
(Transmission control protocol : TCP) Tnglusinaoagfitu avagludu Transport uagludiumes
lofineddunn uaz 6LOWPAN aevhamuegluduves Network wioi3suifieuifu TCP/IP Protocol
Stack fan il 1

TCP/IP Protocol Stack 6LoWPAN Protocol Stack
HTTP RTP Application Application
TCP UDP | ICMP Transport UDP ICMP
1P Network 6L01\P;&>/I? AN
Ethernet MAC Data link IEEE 802.15.4 MAC
Ethernet PHY Physical IEEE 802.15.4 PHY

AT 1 TCP/IP uae 6LOWPAN protocol Stack

1A59a51918ALA93Y89 6LOWPAN 9zUsznousie 802.15.4 Header IPv6 header
Compression Wag IPv6 payload Fanmil 2 msU IPV6 header compression fhizUsznoude
IPHC (IP header compression) iag NHC (Next-header compression) elutumeuiandunis
dntoyaunsdiuvessameslefinestunnoonly iesnlisndudesduuaietneiniodisliany
duyanadaniu-defeyam Megatu Traffic class fildszynduusauiinifnuagsefuamiuddry
witnifim Flow label fildszydnuasuazUnunisdstoya uaz Next header ddlfidusuenia
Extended header fhfinluifueninesuszianle saulufistoya tauitegduns (Source address)
uay l@vfieguateya (Destination address) dwanunsaldsmfuldaniennes vesnasgiu IEEE
802.15.4

802.15.4 Header IPV6 Header IPv6 Payload
Compression

A 2 Typical 6LOWPAN Header Stacks
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2. nsldaranuduvesdynyrunlasu (Receive signal strength indication) i
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2015) famng1adi 1

o o

M19199 1 Lavdmasnisgaydeluidunis (Path Loss Exponent) dMSuanImiinaausiig 9

GHEITP L GH wvdidenisgande (n)
91717 (Free space) 2.0
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L%@Lﬁaﬂﬁﬁaﬂqwmﬁﬂ (Shadowed urban cellular) 3.0-5.0
meluenms Tukwid@uangnn (Building line-of-sight) 16-1.8
neluo1Ans usnuuduaeni (Obstructed in building) 4.0 - 6.0
WABUUN (Rural) 25
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Guweslungoslunidadeyamiu lngeduaun1sn1smszeznis (Rappaport, 2002) AsaunIs

1
loglo d = W(PTX - PRX + GTX + GRX - XO( + 20 10g10 }L - 20 10g10(4’1'[))

Ao svegmeszwinaduweslun (wns)
Pry Ao seufidsdsiledds (dBm)
Pex Ao szdurdsdsiledu (dBm)
Grx flo  Swivenovesaedsdaygaiilards (dB)
Grx  fp é’mwmmmmadaﬁyaymﬁﬁwf{”u (dBi)
A e Anwemeduvesdyn M (Wn9)
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