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Abstract: Wireless sensor networks are different from traditional networks and highly dependent on applications,
so traditional routing protocols cannot be applied efficiently to them. Therefore many routing protocols for wireless
sensor networks are studied. After describing the characteristics of wireless sensor networks, the classification
standards for routing protocols are presented. Then the key mechanisms of the existing representative routing
protocols are analyzed and their classifications, characteristics and application areas are compared. Finally, the

important features that good routing protocols possess are summarized, and the future research strategies and trends.
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Tablel Comparison of classifications of routing protocols

1
Protocol Multipath Unipath Flat Hierarchical Proactive Reactive Hybrid
Flooding v v v N
Gossiping N \ \ \
SPIN Possible Possible N N
Directed Diffusion N \ \
Rumor N v N
GPSR N N N
TBF Possible Possible N \
Shah et al. N N N
LEACH N N N
PEGASIS \ N N
TEEN \ N N
TTDD N N N
SAR Possible Possible v v
Chang, et al. v \ N
TinyOS Beaconing N \ \
Ye, et al. N N N
Protocol Location- Data-Based | Address-Based Qo5 i Source | Query-
Based Supported aggregation Driven
Flooding Possible Possible Possible
Gossiping Possible Possible Possible
SPIN N N N
Directed Diffusion N Possible N \
Rumor N N \
GPSR N
TBF \ N
Shah et al. N N N V
LEACH N N
PEGASIS N N
TEEN N v
TTDD N N
SAR N N
Chang et al. v
TinyOS Beaconing N
Ye et al. N
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Table2 Comparison of characteristics of routing protocols
2
Computation Communication Storage
. L. . Normal overhead of overhead of overhead of
Optimal Critical Sink . . .
Protocol ath node mobilit node routing routing routing
P ¥ mobility establishment establishment establishment
& maintenance & maintenance & maintenance
Flooding S};;(;t}i:St X v \ Not needed Flooding data Not needed
Transmitting
Gossiping x x \ N Not needed data along Not needed
random path
SPIN Possible X \ N Not needed Flooding ADV Not needed
Directed Computing Storing Gradient
. . Possible x x X & combining Flooding Interest & buffering
Diffusion »
gradient Interest
Source sending
. Agent & .
Rumor % % J 4 Combining sink sending Storing source
Agent & event
query along
random paths
Computing Getting
GPSR Nearly x x \ neighbors’ neighbors’ Not needed
distance to sink location
Computing Getting
TBF x x x N neighbors’ neighbors’ Not needed
distance to curve location
. Assigning . .
Shah, et al. Suboptimal < % < neighbors’ Measun’ng Stormg
cost o neighbors’ cost forwarding table
probability
Electing cluster
Cluster head & comparing Clusterin Storing cluster
LEACH X X X signal strength of ustering &
head periodically head
cluster heads
periodically
Cluster Electing cluster Constructing Storing two
PEGASIS x x x head with little chain & passing neighbors along
head )
overhead token chain
Electing clust;r Node storing
head & comparing :
Cluster . Clustering cluster head
TEEN X X X signal strength of P
head periodically & cluster head
cluster heads :
g . storing threshold
periodically
Cross Chmpiiting S Constructing grid Cross node
TTDD X \ X pugns ¢ & sink flooding storing source
node node in grid
query locally & event
Flooding Storing
SAR < b, e M Not needed routing r_equest parent'nodes n
& measuring QoS spanning trees
metrics & QoS metrics
Optimal Computing cost Measuring Storing
Chang, etal. cost 3 * * function neighbors’ cost neighbors’ cost
. . . Storing
TmyQS X X X X Not needed Flooding routing parent node
Beaconing request . .
in spanning tree
. . Storing
Ye, et al. Optm:al x X b C(;]nt:par}ng " Advertising cost own cost
cos neighbors cos & backoff timer
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Table3 Comparison of application areas of routing protocols

3
Protocol Application areas
Flooding Reporting emergent event; multiple sinks; ‘h?gh transmission reliability; node moving
frequently; node fault frequently; low scalability
Gossiping Multiple sinks; delay not aware; data loss tolerance; node moving; low scalability
SPIN Multiple sinks; middle nodes knowing information whether more distant nodes needing

data; low scalability

Directed Diffusion

Few sinks; query-driven WSNs; one query with periodical responses; QoS aware

Multiple sinks & few events; delay not aware; query-driven WSNs; one query with one

[1] Akyildiz IF, Su W, Sankarasubramaniam Y, Cayirci E. A survey on sensor networks. IEEE Communications Magazine, 2002,40(8):

102-114.

Rumor
response; dense nodes
GPSR Location aware; node moving frequently; dense nodes
TBF Needing multiple routing approaches; node moving frequently; dense nodes
Node knowing neighbor’s transmission cost; high network survivability; query-driven
Shah, et al.
WSNs
LEACH Delay aware; nodes with high power; low scalability
Improvement over LEACH in energy consuming; delay aware; nodes with high power;
PEGASIS S
low scalability
TEEN Reporting data with threshold; improvement over LEACH & PEGASIS in scalability
TTDD Multiple sinks; sink moving; query-driven WSNs; real-time not aware
SAR Small-scale WSNs; QoS aware; low scalability
Chang, et al. Node knowing neighbor’s transmission cost; high network survivability
TinyOS Beaconing Small-scale WSNs; low scalability
Ye, et al. Node knowing neighbor’s transmission cost; high network survivability; low scalability
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