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1: begin
2:Ch < 0;
3:idmin « 40 ;
4:R(u) « N(u) ;
5:g(u) =B(w);
6: forieR(u) do
7: // our metricis h(i) = degree
8: ifCh<h(i)xg() v(Ch= h(i)xg@i) a id(i) <idmin) then
9: p(u) «<i;
10: Ch « h(i) x g(i);
11: idmin « id(i) ;
12: endif
13: if h(u) x g(u) > Chv (h(u) X g(u) = Ch A id(u) > idmin) then
14: //ubecomes ClusterHead
15: h(u) « u;
16: end if
17:end for

(a5 SI,5 Cluca! au) Adgs yw il g BLAC (gusaadas ais 5ol A=Y aois 59!

\Ri



S 0 595 0 S 5 05 ol (Koluan ax o L1y 05 10 5k (e £39 4 V- 1,68
9o onl yalole e Sl i el g ul Gyalols Gl o0 alss 0 0 G aS
P 905 (0 geme Bz g 0 Glyie a4 08 ol il (G adigs s 08 o sl
by o] & wsles eslitsl dbes oo (gloe,S il gl 4 y0 Jlaxe 5l BLAC o2 )5I| 45 35500
gz 4,0 Jlre jlaS wil oo I BLAC ooy 65 Jolis by el b S0 o jle o .2 ainlss
Sy 4z 0 ek 45 Cad ] JLme ol GlaSs 5l cians] 050 o0l Ay pes (sloe,S ol
el g cdls valys Al JS amil 0 g lees sloe S a0 (55, o0kl B oS
Coglie «Dlpis (0 iSoeS (S plp 0 Lo aSil 09 oo el | s > 0L 9090

205 aSl IS jee Job o cel g daus lis 0g5 5l g0l

@ B Al e ol )0 wll Jlre (G iien Shls 993 algS 15 a5 (8,5 0l S oS 4igSles

@ oddg o ,0 0,5 Wiz bogo aS wel i Jalid ST Ll ogd o Dbl ddigs s 0,5 lgie
ol 658 ST b JBe Gl a5 28 o8 (T wWog Sl cnyii )l sl 5k
423 Gl (o> 45 08 o b oS oo SS ggdge (nl gdor DLl AdgS 05 (e
E5o50 (nl a5 355 aniloyy ol (g9, 5l (b Al s a bgpe Sy o0l am b el (o0l
e Wl 1y oS jme oo (alidl IS JS 5 5 0 o T (5551 ey i el
Olgie 4 Jits b 4 55 S b o515 aSl 4 a2 b g sel s @ o515 51 3w & >
sob 4 guam isu )0 [ e e 0olaiul BLAC g, j0 adigs pw 0,5 bl Cya jlae S

2310wy jlre 03l BLAC )80l oolittul (o8 5 Jlone (0l ety 40 Jae

' density

Yo



oSy lxo O-A-Y

BLAC 1,65l SaS ) aligs puw 0,8 bl jo a5 cal ololrs 51 Koo S JBS L ST
& 8 isu 0 aS sl 4z plea 5l a8, F ool v B K aculxe (IS snsl ] e
3 ol olaes o VLAl 0F ST (o515 dale ;o a5 Solis ol b ezl p ol by
P A s e S oSl a1y GGl (pl (o515 Jlae (IS sk 4 0sl ad S ke 0 sl
Bl Al oSl e g Lo LI Glaiz ogllael S50 Al 0 pss S g0 Ojse
a5 0550 0,5 LSl 0 |y (5 SG) dlion 0,5 5l Dledbl ladd aS ax o 5 i by, Oy
I8 L Hlast 0 (05 40) o5 )] sloalass o @lbls)l 5l Sedlbl (ST5 Lae s o 1,8
(V-1) alaly b illas oS iy y25 by Sjgo a1y 05 6 o515 (lie puplssn ST .00 valss
il udles

|(v,w) € Elv € {u N(w)},w € N(u)| (¥-Y)
5(u)

el dalgs s a4 (Y-) ddaly a5 bgspe Jgo,8 5l 0,5 <SG o515 (V=) adal, b sollae 281y 50

p(w) =

0,5 a0+ b luwer o OYLa]

JE> = r-Y)

0,5 4> o
0,5 ol azys Hdls pogdle 08 S (o515 liae drmslome (sl 45 Cenl Gl oS Lo Jge 8 0
Gl Lo a5 o [udm o an e S 0 3 ] 08 o) GBlees (e VLAl slasd sl
58 el (5 i Jlast e sl Lo a8t sl ;s Gle 4 b wil (5 i o515 eSles
S SV (e a5 iz 5o K00 e ar dbese |y oS G JLail pogie £5050 (nl &5
&z Jsesd 0 Sl @ axgi bl (gt a0 e all pin lluens o5 4 08

Sade ol 35, p cel (s ax,0) i connectivity 1 wyls 18 &igo 10 0,8 ax o

' connectivity

A4



P Bras guals cel axis o g oad B> Al S 0l e density e L JES
Rlor Pl Lo prm g A0S poe 13 g 00l (Ad55 05 (ogat 4 g) als> Slao)S Lo

3> I 4 by e Sledbl Jluyl 505 12 glp JBs aile 0go6 onins ylis F-V S
@loo,S 5l oaiispslaar (Soluos Slodbl b Gillas 05 j2 adly )0 adlio wluos o5 (ol
2310 0 355 (B> dile 4 lion

Denisty(c, 1.75) L8 1.6

1.75 1.75 _,,-rr"“__"‘ﬂo ° 1.6
o . |3° l?wo o
Iﬁﬂ 1.6

Sl j0 0,8 b JKBs dwlxo 09 F-T JSCL

od VYO L plpC oS J&s Jls glgie 4 0gd oo csmlice 35 F-V IS 0 a5 jghailes
LaS caol Y U plp oS cpl Gloasluos o cYlasl slowi g T L ol 0,8 cpl a0 adly o .ol

Oy (P VYO sue L) (Y‘—V) A.L:J‘) L 6)|Ji>L‘>

5155 ke S b aligs Ol g aligs Sl P-A-Y
Gt ORL s 4 adeS a3 or (B9, (rl g a0 e bl &S DG g, wiiles
(b el wilen BLAC 2,631 agles bl |, adigs s 0,5 wilsiy b adl oo jlone e
Sl S lgie a1y T ol 5 0gai pleol g S5 0)F 50 d9zge 5L L) o515 lade
o Olye 4wl bl (p i Gl &5 (a5 ade e )3 05 e S 3 05 e sl
Sl @ gl b (Jd by, Sy aile o2 b osd e QLI am Al ge gl adss e

v



o F LBl o sl 1 ol oy om b IS gl 1o 0,5 1 45 o 0,53 slags il polie
o 50 ORler Cud o a5 cnl 0 Fj0 JBs jlade Lads el (glaml jo g anila aligs s
Ayt w05 Gloie 408 o] Sbl cel Glaes o 3 JB jlade op iy 005 o)l 3
Ol Nleos G @ azgi L) laadgs 5l 50 (sl oSt g adigs s 0,5 DLl 5l Gy 05500
oS GBS 4 a2y b lee S (555l oliee ok s (58, sl )l e se Il 4 o8 T (kg s 05
Adg> B 3 Alg> pu 0)5 o0S sl 6L Jlade U ogdpe Suel g Al el Wjls aSil 5o
gl 45 glalind b L abgs sl LS5 aliod 5l a5 aul ails azgr iS5 ol 4 b sl
S g)lre e 50,5 wleS (6, ALl (JBs Jlade aze )0 5 Al 4z jlade Sy o)
3 0l 02 3d (65l 0,5 oo B dloe 9550 0,5 gl Spe U bhadigs JSas Jol alax |
SFyors 0,5) adig> )0 oo )T A& 4y azgi b ol polis (2,58l al> o j2 40 a5 Wil o oS
53,5 ey pesi ao,S az s Lahad o5 gl She 5l g 05do0 S 5 o5 (AbgS 5w 0,5 L)
Ol o2 205 56 )0 (plpley Cudls vl olian 4y 50 1) aSil 8 po Ol il
D alg (gom AdgS w slae 5 Ol del aSl S Sl o0 9 5 5L mlan

Aol yiden bo,S (o0 badaly (o Jloged ol jadix o ialS 51 cwend 1o 35 b, (nl 5o
3Pl Srae @ig (Col 00 o0y 4 395 joe oS Cdle j0 4G &5 S o 2)
s B asol cde a0 5 sl She 5l ey Lo 5 el 48,5 alonl o5 4 o )68) Lags
gy 30153 Ll 4 S 4 (LS (65l cilodgad s aSd Sl o)y 1 093 (655 5]

b o1 & swled solizal adgs o 0,5 bl gz (3519) JKz Jlne 5| BLAC o501 51

0575 O-Y ISE 15 53,5 oo g wiysS)l oyt WlF bz sloyally 5l Sy 45 g e aiiS

YA



L&
Al 53 S jlono 31 ool b adigs s 0,5 kil gz .O-F JSCi

Sade ppias ghlo a5 25 Adgs e 0 pmled o cdolin 50 0-Y S 0 4 aigSilen
S8 5o Jle Glgie ay 0gd o0 Sl aldigS s 05 lgie 4 all (S8 jlade o yiin) jlxe

g0 8 Ol dligs 0,5 laie 4 g il o JBS lade o i Gllo T g M slao 5 O-Y

o515 slaxe (g5lw ool 9 (e V-A-Y
ailen 02,55 cnl ol e o pRsSl Blo 4 ST Jlre 4 bgspe sloisy (cwyn 5l e
5 ) 5 4 jlae a5 Sglas ) b sl BLAC-DY 00,031 (8 yme isn 4o odd Lo o ,65]
Ol sblsy (olod o5 5, 5 pysNl ol anlllas ool (glys 0g: walys @515 o5

sl 00l (5510,5 YV oz wile a0 ()] o a2, IS (slo el )y alS

w515l wBLAC p 9531 j0 asd) 510 s yiol ).V -Y oo

& ool yb
CEFER N B(U) PU) h (i) ichmin Ch
595!
potdo | sLaluwes  Gilglme | UeSully | 0)g0 ka0 | il 05
Uo,s U 6,5 ouilo oo Lasiw! PSS | AlgS yw
o)

s ppsRl 95 Ol ar peod Ll o801 o aid) IS sl el b L as” L

Y4



1: begin

2:Ch < 0;

3:idmin « 40 ;

4:R(w) « N(u);

5:g(w) =B ;

6: forieR(u) do

7:// our metric is h(i) = density

8:if Ch < h(i) x g(i) v (Ch = h(i) x g(i) A id(i) < idmin ) then
9:p(u) «<i;

10: Ch « h(i) x g(i) ;

11:idmin < id(i) ;

12: end if

13:if h(u) x g(u) > Chv (h(u) X g(u) = Chaid(u) > idmin) then
14: // u becomes ClusterHead

15: h(u) « u;

16: end if

17:end for
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1: begin

2:NRng (u) « N (w);

3: calculate Power Factor (u) ;

4://node u computes PowerFactor of every link within its neighbourhood.
5:for each v,w e N (u) do

6: if PF(uv) < PF(vw) < PF(uw) v PF(vw) < PF(uv) < PF(uw) then
7:Nrng (u) « Nrng (w)\{w};

8: // {link uw is removed from RNG}

9: end if

10: else

11: if PF(uw) < PF(vw) < PF(uv) v PF(vw) < PF(uw) < PF(uv) then
12: Nrng (u) « Nrng (w)\{v};

13: // {link uv is removed from RNG}

14: end else if

15: else

16: {link vw will be removed from RNG} ;

17: end else

18: end for
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: begin

:Ch«0;

:idmin « 400 ;

:if BLAC — r * then
:R(u) « RNG(N(w)
: end if

:R(W) < N(u);
:g(u) = B(w) ;

: forieR(u) do

O 0 N O U1 » W N =

Uy
(]

:our metric is h(i) = density or degree or other proposed metrics
:if Ch < h(i) x g(i) v (Ch = h(i) x g(i) A id(i) < idmin ) then

p(u) «1i;

:Ch < h(i) x g(i) ;

e e i
Bw N R

ridmin « id (i) ;
: end if

cif h(u) X g(uw) > Chv (h(u) X g(u) = Chaid(u) > idmin) then

[ O =)
N O o1

: // ubecomes ClusterHead
ch(u) « u;

: end if

N R R
S O @

:end for
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input: list of Nodes
output: list of sorted Nodes according NRout_list
1: Define algorithm parameters power and distances ,a = 0.085, flag = false
2:for eachnode i do
3:set NR(n;) = 1;
4: Add NR(n;) into old_out_list
5: End for
6: While flag = false
7:for eachnode i do
8: get NR(n,) ;
9: get batt(n;) ;
10: get the distance between n; and n; into dézt ;
11: for each node j do
12: déﬁt+ = Get the distance between ny and n; ;
13: End for
1

d,
14: NR(n;) = batt(n;) * a * NR(nj)Zo—”t + (1 —a);

kENH ézt
15: Record NR(n;) into out_list ;
16: End for
17:if old_out_list = = out_list then
18: flag = true;
19: else
20: old_out_list == out_list;
21: end if
22: End While

23:sort out_list
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Abstract

Nowadays, wireless sensor networks are highly employed for collecting data
from an environment where sensors are distributed in. Wireless sensor
networks are used widely with various scales. In these days, using clustering
methods for WSN’s has made our network disciplined and caused our sensors
binding to a clusterhead.

The clusterhead nodes are responsible for tasks such as collecting raw data and
sending these accumulated data to a base station with GPRS links for
processing. Therefore, consumption of Energy in this type of nodes are higher
than ordinary nodes. When a sensor network tries to use a protocol which its
energy consumption is not fairly distributed, the nodes quickly run out of
energy and they finally die.

One of the useful methods for clustering nodes in a WSN is BLAC algorithm
which considers battery level of nodes. Furthermore, it takes some predefined
criteria into consideration for electing clusterheads. So that, network lifetime
Is improved in comparison to different kinds of traditional methods.

Albeit BLAC algorithm represents promising results on improving network
lifetime, other different parameters must be taken into consideration, such as
the average ratio of packet delivery, average hop count to destination
(clusterhead node) and stability of the networks. These named parameters are
remembered as the efficiency of a network. However, BLAC just aims at
improving network lifetime.

In this research, we try to represent a newly developed version of the BLAC
algorithm which uses a novel efficiency metrics, so that clusterhead nodes will
be chosen more optimized.

In our proposed methods, in addition to the lifetime, several network
efficiency parameters have been improved. In order to achieve this purpose,

new criteria are taken into consideration such as the clustering coefficient and



node ranking. Furthermore, weighting criteria are also used in the proposed
method.

Simulation result shows that using the suggested metrics may lead to increase
network lifetime up to 34 percent comparing to the BLAC Algorithm.
Moreover, the proposed criteria optimize the average ratio of packet delivery
and hop count to clusterhead. Also, these suggested criteria lead to control
Stabilization and the number of clusters and which are made by these criteria

in an acceptable manner in our network.

Keywords: Wireless sensor networks, clustering, energy consumption, clusterhead

node, BLAC algorithm, network lifetime
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