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Separated Dual-layering Routing Scheme (SDRS) for
Hierarchical Wireless Sensor Networks
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Abstract

Most of clustering schemes focusing on the energy efficiency have only a cluster head in each cluster, thus
the energy consumption of cluster head in a cluster can rapidly increase. To reduce the energy consumption,
recently, the dual-layered clustering which is separated a cluster ranges into two parts, i.e., data aggregation layer
and data transmission layer, based on a sensor equipped with geographical positioning system (GPS), was
proposed. However, the logical regions existing within the dual-layered clustering range can not distinguish
efficiently. This scheme leads to many messages collision and transmission delay among member nodes. In this
paper, to solve these problems, we propose a separated dual-layered routing scheme using the position information
and the cluster radius. Proposed scheme clearly distinguish the dual-layered clustering range and gets the balanced
number of member nodes in each cluster. Therefore, the proposed routing scheme could prolong the overall
network life time about 10% compared to the previous two layered clustering scheme and LEACH.
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*

k%

* et ZirE s

+ St HujolgFAlestdt

* Z3dist st

- WAAA} (Corresponding Author) : Z8A, 1AAZ

- B3zt 20099 8€ 3Y

- ARKEAR) DAL 20099 8¢ 49 (58YA 2009 8¢ 219)
- AALGA 20099 8€¥ 304



552

L M

i

Y
H

WSN (wireless sensor networks)< TH=2] Al
(sensor node) = TJE U E A ofth AIX=E
24 Ay 59 B4 ARE 7R sensing) 33
she 9S8k, AX=E7F A dlojee
=22 53 7129 fARA YES A A= E
= ALg Aol A AYET, WNE 84 o8k,
A 8¢ ‘:oﬂ .:J-H%Ho].}ﬂ O.Q_Q:ﬂ_ 011:]-

71E MESA 740] ofHd ==
Aol A2 a2 A 7 A of o] A}

EUE dp7lelle f1gaka @:o] 2bs
= A

Ir
e
N ob mf [r

{0

]

T

o

_

adr}

ol
b

[ ofr >
o X = o2 o =
E Y (i o
S
B z
ok
(o,
o
o
N ‘:m
i
El
oj
ol
>
to
)
2 ¥
(L
40 o
ot o

&%&rﬂinﬁn}iﬂmmokol-
olr
ok
=
of
>,
[
uiit)
A=)
0%~
)
L
o
righ
oi!
e
B
o
o
o
ox,

%
oft
o
Tl
i
o
X
iz
)
%0
)
PN'
I
%
=
M o
__\lg
fu

Ar

Sl LﬂE"lﬂi—rEi HolE S b-x} OP—
4% Hole] ] 2ol s 21 gob
53 ol Be oif] 2 fukgch A4 YES
S A B ZREDo] € 4 ¢tk
W 2 e #AS W] el AT Z2E
Z(Hierarchical Protocol)©] /HHEH AL AF T2 EF
e 2E( cluster) TAE B8 Y T2 EF| H]
& wAAe A S HaAA YA LHlE
840z 29 4 e AHol ok [1,24].
LEACH(low energy adaptive clustering hierarchy)
115 VEYIE SFYAEE Bl FYAEHe
&t 70¢] 3l ==E(head node)2t TH=2] #H(member)
wER TRsE Jawse] ago) gt 7 Yl
=5e YolE A49) Fe2E Aol 4453
W, dl=t olF sl Aawsd Add
SHAIRE, LEACHE Z2|2E 9] fHtol H]sto] 8
Sl ouA 2 4O B Be A%

flo

=3ka)ehs] =A] #1338 Al4s 20097 8¢

o] 3tk LEACHY] o]} 22 3= || #4H] &
AE N5}7] 5] HEED[10]2 S 2F 3= A4
Al 7] oUR|9} A == Ako]e] 7 T (distance)
£ o]&3ith. 18y HEED= LEACHO Hlg) =
A= Hanl EAE A WA XAk TY
gt A 2SS flal HZol AtE VM OE o]F
AS E212H7 7|H(DLS: dual layered clustering
scheme)©] UTH11]. DLSOIME AM==7} GPSE
7RIt 7Hgeka, Z2F FY 2 E HolH AEAS
(transmission layer)Z} 5= 75 (collection layer)®]
AZLE =gH o8 Fitslal, Y& dEk 7
AZdAM FH20E sfud dEsity =459
dee AH=E7 ASS dolHE WHd ts A
SAZY AEE AFshe 4TS sta, ASATY
Jee JAEER HolHE A .
o]9} 7o] LEACHS Y] 7|& ziﬁfg—oﬂﬁ g 7

o 292 F=d FHFH " 48E AR
S 2A | YA FiH FAE 01— A= st
AT DLS9| 74 g Fel2H WellA F i &= At
ol9] G gk FHio] §lal A& TE F A
3o {5]_‘:_ uﬂtql_czc =9 agp\a LHo]] A
7] wito] FAFE 7 FEF AEA Ao g
ZA Aol Atk o]= WSN & E&5
A1 MEL Y] sl 84 AE 7}
A2t

B =72 o]y DLSY #AAS MAE F 3
= g9 olF AF 7& ZH¢% 7IH(SDRS:
Separated  Dual-layering ~ Routing ~ Scheme  for
Hierarchical Wireless Sensor Networks)= A|QFeHC}, A
ks 7]‘11"“"1*‘5 AX=Ee] YRFE e} Fej2H
]%]J‘.

o 18

Kol
Fgo=w %‘?:Lﬂr WH T AT &% WHEE
T AFEEE B FohY TS BAS o8
53l DLSY FAIAS /MAE 4= a1l S 2E Y o
YA A AT 4 ok A7 A ARbst
SDRS+= LEACHO| ®I&jA 20%, HEEDo| H|sjA]
15%, —L8]al DLSO EH?‘SHH 10% ol AE(life
time) 7]7to] ZojHS

=iy 4L E‘r—ﬂr 7L‘:]r 23ME 719
olF AlS El&E® 7IH(DLS)ol et 7heFek A



B BhE 99 MLEAS AN Aoz
gl Ag e

21T = XN

I. gEATF

LEACHE UESAA Ao Fofsle =25
o] HolHE AaA7tA HFste &<l gerEg 7]
Ho 2 FAksit), 2 g-S(round)= IA Z22H
= T8k B HH I FA(sensing) ® H|oJE S A
%317] {8 oJ2] 7§19 TDMA(time division multiple
access) ZE| Y02 A== X 3l (Steady) T4 2.
Z 79t LEACHY] 542 HEHA = &2
AN =ES od|R] AHE FFA 47
7] 918l 2he= A1 A3 R Pm(t) S5 wet &

g2 dEg ARt

p
0 :cm(t) =0
m == ¥R A o AA 2B S

p FY2H o ERRE

LEACH ZZEZAM Cmt) AANTFEAM
mod(n/p) BhrE F¢ T =27 Y2 FHER
O 002 ofud 12 AAd ol sholgx
= Qe ol === wjAsto g RE 7}
sYs g2 FY2H FET) He A BAS
Agtolt}. Fel2H Fruo WA AES F
LEACHE &2h& SHARF ke trt X gl we} &
&g FEe Wit Hg) Ariios Hxg

£ Atk o]RL g 7 Y2 FEd
BE WAL HE FeaH FEE AR Al 3
g ol A|7} AHlE 7] fitolth EER2AY # S
Hol X FY2H sev @A FEARM o) AE
7] wjZol MEHA 94 Edds 7MLt
ol AH o7 YEZ AA o] oA 4nlY &

e olFs} gH 553

45 HolEg= £AHY ¥de] "tk
HEEDT LEACH®} A &2 7+ ==7} GPSE
THAA Ghe 8-S TMRIEE REE Al YA
HEE o]&sHA @il FYAHE T4 HEED
+ LEACHY F2H = A&was 7fdsiA
= M Al F UA9G RE Abo]9] ZHEES
aFgth et AR EHWE 4 AXeEe FAIHE
o] Hav} v FY2H =g Aoz 2
2~EE A%t 1y HEEDE LEACHO] M3
= oy Fan FAE A AR 3k
olx AT FY2HH 7]M(DLS: dual layered
clustering scheme)2 2 2~H F=9] oy%] Z}AH]|
Al AEE 98 H2ol AtE 7otk DLS=
7} Ze|2HE Hlo|H $A S (transmission layer)Z}
Z= A5 (collection layer)e] F AFo.2 =2]8o =2
TS SYLH HER F AN SHAHSE

e

gict. oju, g S 2E WA
N HE Atele] G th3t o] §lal A= o
T 7 98E e gHEESE 49 o

DLS= 7|&9] T2 EZ A 3 7)o Fe2H 3§
To] FHFEol Y™ TS T OEA FE9
A=A FHaH FAE o= A= HAPA T FA1K
< 7 Aok &, & FY2H oA dojFoz
T Y =S AAFOEA F ) S Abo]o]
ool thgh o] Jiok o] Z Q13| F F|= Ato]e] ]
gHo 7 FHE JHarea)oll A= AE HAIA] 24
(data loss)& F&E°] S7kst= A7F ek o#g
A FH AL AA M EYANA BT &
gl2H = e 59 FUHARl $45

& 7
B WA w2 AF FRE W) Bl
% 9l

olo] B =RojX+= DLSS EAS /jAE
@ °F AT 28 7IM(SDRS)= AMA.

=
HI

2lE olE A5T= 2t2E(SDRS)

Atehe ZREZL o] JNFHS) FHx



AL ol &ellH WSNE A% FElef Sl
T8 3t 7 F22HE b 1 s AT
olf W AToE Fdelal JEE ASHERE
Ao 7 MZE3it) olu 7]E9) DLSA AR
VY99 FES gloh7] sl BEe] F AT %l"i:

I8 12 2 =204 Aljbeks 7 elA 4
= ZyaHzE Balely, 72 Bty 2 L’EH
Wl A 7] dlolE<5] Al Z(virtual merging layer)
3} dlo]8 A4 AlF(virtual forwarding layer) .2 &
g 2415 725 YEith

o
_l\l
r_l..

node virtual merging layer
e ase 3 O &0
{// O O \\\ € (// O O %
L \
OV O ‘ o I
\\\ O’/O \\\O O C)//O
QO N
O O irtual farwarding layer O
O
ey, 1D O -~ 0
7 ™ //(D O™
If/ Q O \\‘ If/ \)
)
. \\\ = OO P sl e \\\ O ¥4
S S \Q_J,’/ O
O
sensing fleld-

J8 1. 28{2H AE +=
Fig. 1. Cluster hierarchy construction.

3-1 SAE AT 2

FY2H AFESS EYIAE £ 74
HAHE o|FAE T2 ATFAsE Bt 2
H2AEE FAse duglEe 19 29 2} Aot
ot ZREZAN 7 kB A9 YXE 479
3] GPSE ol&3ith 19 29 2%l 2= UESAY
o =EQXARS} FeAH BA(L)S o]& A ¢
o9 FY2HE F ) AFoE £dste 4TS F
gtk Z, shke] FY2E YR Hcircle)S 13
< o o] fFo fXste AHEEES HolE H
FASTOE Fu3staL, U] il HA|se Wi
ZEL HoJH A AFog FREAY 0|2 18 2
o] 2}<l 33} 5004 247 BofFar Qe o]¢} o] gt
N FY2HE 7 /) ASSE B83l= olfe g

FHEH W F AT £ ks o 35 %

ull

S8 els] = A A|138 A45 2009 8L

IE B feirolty X
B A oqA] AH] 3 (balance)S

=

=

o

=
E9T A $ue AR 4 o) wat

z8

FASTEY FAR = 99
A& AAT 5 ik

Algorithm for cluster partition

1. whiletnode_x_y>0) do
2 iflnode (¢HyY) > (—=
V27

Data_Trans(node_L D) ;
else

Data. Mergelrnode ID),
end if

do

)2) then

if (Data_Trans_Grouptnode_ID)==1)
Trans_Max_FEnergyi{node_ID),
whilelnode_energy_lev>energy_thr)

10 Trans_Head{head node_IDY,

L end while
12 else 1f

{({(Data_Merge_Grouplnode_ID)==1)
3 Merge_Max_Energy (node_ID),

14: whilelnode_energy lev>energy thr)
do

15 Merge Head(head_rode_ID),

16: end while

17 end if

18 end while
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Fig. 2. Algorithm for partitioning cluster.
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Algorithm for merging and forwarding data
while(inferest!=0} do

1

2

3 itlhead node_ID \=current_head)
4 continue;

5 end if

6. Data_Trans_Int( %

7 ifthead_node_ID \=current_head)
8 continue;

9

Q0:

end if
end while
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Fig. 3. Algorithm for merging and forwarding data.
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