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Simulation Study of Energy-efficient Routing Algorithm in Hierarchical WSN Environments
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ABSTRACT

The hierarchical routing could cause a lot of energy consumption for transferring data by assigning hierarchical routes although actual
nodes could be located in physically near spots. Also, when Node Failure or Association Error occurs, the Hierarchical routing could waste
more energy to deliver the control messages. This paper evaluate performance of SHP(Shortest Hop Routing) algorithm that suggests short-cut
routing algotithm using NL(Neighbor List) and Redirect_ACK message to improve problem of hierarchical routing algorithm. We do a
computer simulation by the size of network, deployment of sensor nodes, sink position and POS. As a result of simulation, SHP has better
performance than Zigbee Hierarchical routing and HiLow.
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Fig 2. The 7x7 simulation model.
{a) Gird Model : Sink Position(30,30)
(b) Random Model : Sink Position(30,30)
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Table 2. The simulation results (average hop count
by POS).

POS=20| 3322 | 1.859 | 1463 | 3296 | 1.700 | 1.596
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Fig 6. The average hop count by POS.
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A)
SHP 4173 3,684
B
Offset 6,019 6704
(A-B) [61332%] [64.536%]

337t ==d Zd_%fz 2 R R K ] i
=E7ARE AESS S
21978 % Hzlgbee&}hLDwg} SHPE v|aLE & 9}
oo Hi & 7 2018 U E AAREY wAA A
57t S E RO AET

1733



FFNFHE A3 =5 A 4139 H3E

#1660 :

0 ¥SHP_G

BZ8H G

g

g &

Message

8 & 8

The Number of Transimission

g

i i i
ATEVIREITTTT FYTIO N TR TN
ONTEEO NS ORIIOPIIIPPPENPEIIDNG DISS SO OC ISR

YRR
The Address of Nodes

2% 7.2 =5 MEE oAlX|e $(Gird Model)
Fig 7. The number of transmitted message

®
i

for nodes.
iy -
5w 610 5 SHP_R
[ wZ&H R
T o
% o
g ¥ oo
Sy
%
E
3 Eio)
H !
Fealldil ...
L i “ .sL jhauiu;uilx:xu&u;ixuunu:
R R A SR SR AT RS TSP E AT WIS
The Address of Nodes N
A A
I8 8 Zt == M&E o A[X9 $(Random Model)

8.
Fig 8. The number of transmitted message
for nodes.

Zigbee&HiLowol| X WAA & A4dhs nE7 w2
0} 2 9] =z FFH e ]
SHPE 58 == 0% +9] =Zo] 298 do] F31 9]
o 53], == 02 Grid Modelo}| %
Modelo| X o 97% 9] ZA&S 1
Sink Nodeoll HZHd et-48 dugFo] 7t m=geo

ofuix Lol = ZgHoleh: AL & 5 9]

_R‘_u

s}

V. 22 Y gome| i

>

FHANNED TN S8 ASA 298 o
25 EARS 23] 914 At SHP Le)
FEUEY A 3793 g Y, Sink Position ] ) %),
POSS| 7192 U] 59 71Fol H AT F 58
2R84 1 2%, HES ASH 2919 Zigheest
HiLowE o U2 5§ ¥t}

1734

&t
e

2
i,
=
b

¥, 8 o o ro
32 ol g p
o m2 &

L
ofr
)
2
T
% o
X< (K
dp
b I
]
X o
o
T
m?{_v’
ofl
>
N
k>
N
2N

2eh
ms{_:
4
4
3@
rﬂ
o
tjo
=3
o o
2
e
&
b g T b
2 dh o

(1] =4, A4 9 59, “IPve 7]9He] FolAEH 2 A
A UEH(USN) 71&”, =4 B A 2] 83|, VOL. 13,
NO. 04, pp. 79-87, July. 2006.

[2] ¢ 33, Waleed Mansoor 2] 473, “IPv6 7]t MM Y E
HZ(6LoWPAN)2 ¢ 248 ZREZ 7], A
2+35}3] 2], 4|33, A8 E, pp.854-863, Aug. 2006.

[3] N. Kushalnagar, G. Montenegro and C. Schumacher,
"6LoWPAN : Overview, Assumptions, Problem
Statement and Goals”, IETF(RFC4919), Feb. 2007.

[4] K. Kim, Ed., J. Park, S. Daniel Pard, Ed. and J. Lee,
“Hierarchical Routing over SLoWPAN*, draft - daniel -
6lowpan - HiLow - hierarchical - routing - 00.txt (work
in progress), Jun. 2007.

[5] MoonKyoung Kang and KyoHong Jin, “SCRO : Short-
cut Routing Algorithm Improving hierarchical Routing
in WSN,” Korea Information Porcessing Society, 2nd
ICUT, Dec. 2007.

[6] Zigbee Specifications, "ZigbeeDocument 053474106,
ver .1.0,"Zigbee Alliance, July. 2005.



AsH T2 WSN 87 ol A o4 2&H A -5

HMR7H

4223 {(Moon-Kyoung Kang)

2007 Qo) &kl A #}F skt
FAL
2007~ @A) FYien
AAZ ST M ALA

A ROk HU A AU FY, WA =9 2

Z W E(Kyo-Hong Jin)

1997 F-Abo 8k 7 #6358

1995~1997 F-tehshit 7] g
AedTady

1997~2000 =g et 4 A d AT 9

2003~2004 &9 o) 8t HE|n|T] o} F &3} 2w S

2004~ A Ao sty A -Feta} Lus

ARk dolHBA, AMUEY, FuFHE 2~

AFH, FUEY=

¢

1735



