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O ABSTRACT 0O

The great development of mobile wireless sensor networks has many very important
applications. One of the most important applications that has attracted scientists' attention
recently is to track animals in their homes to follow the behavior and lives of some
endangered animals, but monitoring animals activities in the forest is a very difficult task,
especially if the animals to be monitored are teeny, therefore we cannot use the traditional
tracking systems ) like GPS, As well as the harsh and dangerous nature of the forest make
the use of wireless sensor networks the best solution, especially that sensors are low-cost,
small size, which made them suitable for such tasks, in this research we will study new
way to track a group of partridge where sensors are placed on these birds to observe their
life and behavior ,The important challenge in this research is to know the location of these
mobile birds to be able to the help them in appropriate time , so will introduce a new
method that provides us with acceptable accuracy, a simple, easy, inexpensive and low
energy consumption compared with other methods of animals tracking ,based on a set of
predefined reference nodes, where sensors information is sent to a gathering center
through these reference nodes ,then Analyze it and use it to the approximate location of
the animals. We will evaluate this method using Network Simulator (NS2).

Keywords: wireless sensor network , localization, localization algorithms.
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Cogw Wl id (2, V) sa Al lgall age QIS M o)l 8 dapaddl bl dde (glial Adg paall adlgally
ssaall e chliall die s g gene Jagio & X' Cum dd (0,7 ) 4 Olsall i gdge e Juans
t S sagenll Homall e cilyliall sie clflaa g gens Jaugio oy W @Y

' .'J(.'1+ xZ+x3+"'x“
(3)

n
Nt yat Yt
¥ T
A ayliadl ade sae : (12)
tAayiial) Jand) 40 Jabada (5) JS&Y (g
:(1) Ja
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e N e
Packet header Time table Beacon START
updates (insert of update(how many of 4—— received [¢
) \ y, N\
NS T=Kt? neighbors beacon ne'ghbo(; beacon
noaes
nodes addresses in
NO the packet
YES
Mobile node
animal
Y
Received packet
from mobile sensor
\_ Beacon
node
Y
Extract the sender address , depth ,order and \ Received packet Determination start
Calculate parent address from:
from beacon Crns Ry Lm
1+Oms(Lm—d—1) if Am=1 \ node
Catip (d) = eCm—fmitt—d—1
- s ¥ Am==1,

Aopps = Apmene Tin— Vs G ldl +Lin=1
Locate the child node

Atis = Apmreme Tin—1) 5 Cpe (dlin=1 depending on the location of Base
the parent node station

k / PAN

Coordinator

(1) M., da ihal) Janl) dya 3l sa Jaliia (5) S
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Packet header Time table Y Beacon START
updates ( update(how many received
( neighbors beacon beacon '_‘°de5.‘”h°
NS nodes addressesf_ associated it)
-« Mobile node
animal
NO _ _
NO yes
Received packet
from mobile
sensor
D Beacon
node
\ 4
Extract mobile node address and neighbor Received Determination start
beacon node s address{ idB(xy,y1), packet from Crns Rm, L
idB(X,Y2)-....1dB(Xn,Yn)} beacon node
Extract beacon node addresses /céﬂcmate location Ofthe\
included in the packet mobile nodes as follows:
T y— Base
y= = station
xl_".":'_xl' | PAN
Coordinato

\_ /

(2) A |

NO YES
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sl slslaal) .8

& Raatid) AV 3yl ae Wby Laeylead) Uyos) sSlaall S oy edn jiall da) sl Gaalaly Liad
Al diaiiiall gl Ll s gle Ulas ) 48301 Cun (e Gma pal) cilid

:3lSlaall gyl 8.1

dabid) e b (Qllga) Glales 6 5 4l 5)lie sdic 60 (e dilse 1S5 e sl ool L
daliss Ciaiic & aaly (PAN coordinator) 5 «(120%120mM%) & Jeall dalus Cymy Aglpde 4S5m
cJasll

AODV(Ad 4ms JsSsisy Jial & (0.5 M/S) deyu lulual) dhath Cuny 3Sall il Hlidl) & d
Oe panl) 13g) lie sas ilSudl) s3a 8 Llasin) <Y1 4 hoc On-Demand Distance Vector)
AN (0.5m/s) s Adaus Aoy LT a5 laslae) & 3 sl @il (1) Jsaall gy el
Jenl dalise LA M5 daulie doju s (oall Ala 3 dxise a5 liagy oty Ghalall Q8 degday Jaal)
Aginlon Can Apenall (3halia 48 e o))S5 2 QIS )lie] 25 «(120%120m?)

Blslaal) cfially (1) Jyaad

Parameters (_sial,ll)) Values (4adll)
Environment Size (s\Sladl 44y ana) 120m X 120m
Number of fixed nodes (4l sall axc) 60
Number of mobile nodes (4< aiall Jiall axc) 6
Packet Size (da)l) axs) 100 bytes
Packet Type CBR
Transmit rang (JLwY) Jlas) 20m
MAC Protocol (4l J5i5 0 MAC) IEEE 802.15.4
Routing protocol (4 sill JsS5i5 ) AODV
Animal speed(())pall e yu) 0.5m/s
Visualization Tool (,lelay) 51.) NAM
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ey i) elal anil Ul g)lad) slaie s L
X )Lum (2) d}-\ﬂ\ s ¢ (61,62,63,64,65,66) 2\5);34& Glulea 6 9 'é)l..m saac 60 %) ‘\31}“ PN
(X2:Y2) clilaay) ) (XTYT) @lilaay) e gl

A nial clubeal) @l :(2) Jeall

Y2 X2 Y1 X1 ool
118 110 18 6 61
47 118 6 77 62
63 118 68 7 63
118 1 115 111 64
118 60 7 118 65

1 1 118 60 66

iflsdie a3y 830 dal e pebea J90 Aa i) Bpalsall s adall alsal) a5 (gag 3SLaall 2y Lich
- Adaall) el vie Aliie Aayy IS Jal e adsall paat Uad Gl iy ¢ Ame illaad (3 lgadl (g Al
Slo Jsanll el ihid) b S U Gelua IS0 adgal) aaa Uaal el Jaeall Gilua 14480

p il A0 gyl (6)dSN Jiags Uasll S o)) Jaeal

NAM gl o Al 5 )l ; (6) JS&
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AZBlially galasl)
an @Sl Gudd) ) daja g, e (65)d,aiall (ulwall puaagall Gilbus milds .
tha il Ay lsal) (385 adgall Glua A8yl (7) JRA

MSensor 63 calc position

estimated X:=19.3500,estimated Y:=70.5750 ,

Rial X:=18.5157,Real Y:=68.0000, count:4
[103.745568],1:0,8ensor 65 frouter59, X:=110.7000,Y:=9.5000
scount:1

[103.745568],1:1,S8ensor 65 frouter3l, X:=100.3000,Y:=20.0000
scount:2

[103.745568],1i:2,Sensor 65 frouterlb5, X:=110.6000,Y:=29.8000
,count:3

MSensor 65 calc position

restimated X:=107.2000,estimated Y:=19.7667 ,

Rial X:=112.6646,Real Y:=17.2108,count:3

sall Glua 48y 5k (7) JSi)
61 a8 (ubuall aBgal) yyaas Uad Jara
161 haial ebuall (pe Aliise da)y IS Jal (e wdisall ppans b Uadl) (8) ISl oy

0.7 4

0.6 -

0.5+

0.4 9

error

0.3 q

0.2 |

0.1 4

0.0 4

72 9 120 144 168 192 216 240
packet_id

-
N
N
N
o)

61 (ubauall g gall 2 Uad 1(8) i
1% e Al a)) 30 dal e daial Guluall dgd) iliay liad a8 da il ) lsall 268 PS4
Slo Ulaand 3l O dal e adsall a8 Uadd) Gl 23 5 ¢ (8) Sl 4 Al dpally (ulasal)
Jlae (e dpsi 525 (0.192621) sp Ll 138 & adsal) il Uaad asgl) daed) (555 ¢ (8) JSal
Plaal 58y Al (20m) iy g3 JlayY)
Localization error (m)= 0.192621 * 20 = 3.85242~4 m
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- Baa A8y A
Al AL Jly)l dbae oo B adadl oaaan U Gl Ay dladl

(4) )*+ (v —»)?
R

163 ad) Guluall adgall paas el Jana .
163 ehaidll (uluall (ye Aliine Ay IS Jal (e adsall pans 8 Uadl) (9) IS oy

E =

0.7 {

0.6

0.5

0.4

error
P ad

0.3

0.2 4

0.1

0.0 4

1 25 50 75 100 125 150 175 200 225
packet_id

63 ubuall 2 gall 323 Und 1(9)JSid)
OsSs Sl ¢ Sy Jlae e 40iS (0.28589) 5o Jakadall 13 3 Uaall Jasssll Jaeal
:
Localization error (m)= 0.28589 * 20 = 5.7178~6 m
164 ad) uluall adgal) and Uad Jana .
164 Dl Gulaal) (e Aliise 4oy JS dal (e adgal) a3 8 Wadl) (10) ISl o
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0.7 4

0.6 4

0.5

error

0.4

0.3

0.2 4

1 25 50 75 100 125 150 175 200 225 250
packet_id

64 Caball o gall a3 Und (10)Jdd)

Ll s g ¢ JUuY) Jlae n &S (0.502741) 5 64 Goball Uadll lasgl) Junal
Localization error (m)= 0.502741 * 20 = 10.05482~11 m
A aial) cilubuall J9 age Ulaas i) Tasll Jangll Jasall (3)Jsaall o
labual) 43181 b gal) a5 Uad Jaugia (3) Jsand

sl Lo gie bl
0.192621 61
0.47107 62
0.28598 63
0.502741 64
0.260654 65
0.229193 66
slaall SN o gl Jasdll
Localization error=0.192621+0.47107+0.28598+0.502741+ 0.260654

+0.229193/6 = 0.323709
: by Jlae (e i€ KU Jawsl) Janal
Localization error (m)= 0.323709 * 20 = 6.4~7 m

1l gillg clalisiu)
de gl zhal V) z a3 Y Lg) dus pasall Clis (& Aagg Al Adp)la U 208 A fidall e lsall o)

s o (55 panall deany o S8 ¢ saie e SST asag s 8 @aid) Geleall gyslall ol
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Ut ae B 380 W) ciia Ll 1) ASLaYL uboall 13 aigu) ol Angyus Adagusy Ayyday i (5liall
die G Adangiall Al (e Dpaiall (ebuall Gy Ladie 2l A8 o i) A e Jaadlie(7m) ) asaay
) ARl Gy pa )4y (et B anls ol ) Byla) die aa (uleal) aihy Levie Law 53U 2y cl il
Lodie Limd Uaall &) adll Wl o Wi culS 3S5amall cilubuall chlual eV ol 8 lgle Llas
cosbaal) i gy

e go L)aall cug Lo 13) AUl ila) Capn (ol 050y adsall amd A0lKa) Loyl Akl o2 Ul cuid
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dabid) & dpage Bl e € 2 e 5)EY) 88 ad uld Led ki (RSSI) s)layl 58 e adiad
sl b o Uiy 8 Ladie) WS i)l e SN Capn Lo L, (RSSI map) Lila Jal
(BO=6,S0=6) Jasll 351 (g5busi uluall Aaf)ll 58 culS Cusy (Duty cycle) ulual) sba 3y50 & Aladl
Al 4 pdall Julls 5l sda e (adadll BO dad saly A (e (Sayy

Slal) pe Ailie € IS5y A Aiaidie Ailag adgall aad e dagiall ddgyll) sda 8 LS Ll LS
saiall () e pmdadll ) ALYl (Zebranet, GDI) i LS (GPS) sieal caeriiul il a9
aaall @iy Gllgpall daliy Glpall A e Ged 8 lly (GPS) I Slea Wiy of (S A duliall
+ ypraall
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