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Abstract: Routing technology at the network layer is pivotal in the architecture of wireless sensor networks. Asan
active branch of routing technology, cluster-based routing protocols excel in network topology management, energy
minimization, data aggregation and so on. In this paper, cluster-based routing mechanisms for wireless sensor
networks are analyzed. Cluster head selection, cluster formation and data transmission are three key techniques in
cluster-based routing protocols. As viewed from the three techniques, recent representative cluster-based routing
protocols are presented, and their characteristics and application areas are compared. Finally, the future research
issuesin this area are pointed out.
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1 WSN

WSN , WSN . WSN ,

, (sink) (source) ,

) ) . DD(directed
diffusion)!”, SAR(sequential assignment routing)!™,SPIN(sensor protocols for information via negotiation)!®, Romor
Routing!”? . : , ,

, (8
, (cluster). ,
(cluster head) (cluster member) , ,
BS(base station) ( 1 ).
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2 : : ;
3 : : :
4 : , ,
®) :
2 WSN

Ad hoc WSN , Ad hoc
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, WSN Ad hoc , WSN , , WSN ,
LEACH(low-energy adaptive clustering hierarchy)*)  WSN .
., TEEN(threshold sensitive energy efficient sensor network
protocol)*? HEED(hybrid energy-efficient distributed clustering)™ . |
., ACE(algorithm for cluster establishment)!*¥ L SCP(lightweight sensing and communication protocols)!*®!
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T T(n) :
P ) , P ;
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(1) (2 S
, 2 .
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MA 9 ,
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DAEA 3
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3.4 HEED™
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; LSCP . , , PEGASIS
5.1 PEGASIS® PEGASIS*
PEGASIS . , ) '
, . PEGASIS ,
, ) Lindsey 3 (29,
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, ( 2 ). Log N(N ).
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Fig.2 Datagathering in achain-based binary scheme
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CDMA 3 (21 :PEGASIS :
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5.2 TEENM™
TEEN(threshold sensitive energy efficient sensor network protocol) LEACH ,
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------ Next TDMA schedule

<€— Sleeping nodes —p»€—— Idlenodes = ——P CH->BS BS->Nodes
Fig.3 TDMA framein APTEEN
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5.4 ECMRM
ECMR(energy-conscious message routing) .ECMR ,
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, WSN , S
4 LEACH,TEEN TDMA
, . PEGASISECMR ,
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Tablel Comparison of WSN cluster-based routing algorithms
1 WSN
Protocol | A| B | C E D F G H | J K L M N (6]
- Rather | Rather Rather ) Rather
LEACH |V |V |V | Fast |Distributed fast high Poor |One hop| high Proactivel Y | Good good Poor
DCHS |V Fast |Distributed Y | Good | Rether | Rather
good | poor
LEACH-C|V |V Slow |Centralized| Slow | High |Good Y | Good Rather | Rather
poor | poor
LEACH-F |V |V Fast |Centralized Fast | Low |Good N | Rather| Rather | Rather
poor | poor | poor
DAEA |V |V |V | Slow [Centralized Fast Low | Poor |One hop Rﬁgﬁr Proactivel Y | Good | Poor |Moderate
HEED |v |V Rfiagter Distributed| Fast Rﬁ;‘gﬁ Good N | Good | Good | Good
CEFL |V Raher | contralized N | Good | Rether | Rather
slow poor poor
ACMWN [V [V Rather |y triputed| RENEr | Rather | poo y | Rather| Rather | o
slow slow low poor | good
PEGASIS |V |V |V Fast |Distributed| Slow | Low | Poor Mrl:gt';gle High |Proactivel N | Poor | Poor |Moderate
ACE |v |V RN Ibistributed Fast | Low |Good Y | Good | Good | Good
HYENAS |V |V Slow |Centralized| Fast Low |Good N | Good R;;gnrar Moderate
EECS |V |V Rather Distributed Rather M oderatel Good N | Good | Good Rather
slow slow poor
LSCP |V |V Rather Distributed Rather Low |Good N | Good | Good Rather
slow slow poor
TEEN v One hop| Rather Reactive| Y Rather Good Rather
slow poor good
APTEEN v One hop| Low | Hybrid | Y Rp%gfr Good [Moderate
ECMR N MuItlpIeRatherProactive N Rather Poor Rather
hops | slow poor good
7
WSN , )
[33]
: e DEEG
(distributed energy-efficient data gathering and aggregation protocol),DEEG
[35]
(6] ML DGA (maximum

lifetime data gathering algorithm), MLDGA ,
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, WSN , ,
3 WSN
(1) : : ,
, , Actuator
. , Lo , DCA(distributed clustering for ad hoc
networks)  [¥7 . ,
2 , ,
SCSN(scalable coordination in sensor networks)®®  CBRP(cluster based routing protocol )%
WSN )
(3 ,

’ ) )

max-min zPmin %, GAF(geographical

adaptive fidelity algorithm)“?, TTDD(two-tier data dissemination model)!“Y

, QoS . QoS
Voigt LEACH 42,
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