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ABSTRACT

KEYWORDS

Wireless sensor network comprises of a set of sensor nodes that commu-
nicate among each other using wireless links and work in an open and
distributed manner because of less number of resources on the nodes.
The sensor nodes sense information about an event from the ambiance
and then the information is forwarded to a sink node for further process-
ing and analyzing. The sensed information can be forwarded in many ways,
earlier uni cast routing was there to a single sink node,but due to the wide
variety of WSN applications the presence of multiple sinks is realized
which necessitates multicast routing for efficient data dissemination to
multiple destinations. For any disaster surveillance or fire handling emer-
gency scenarios various multicast routing protocols have been proposed
by many researchers. This paper focuses on providing a survey of the ex-
isting multicast routing protocols by presenting approach, their advan-
tages and disadvantages. Further a comparative study of various multicast
protocols is done on the basis of different parameters to identify differ-
ent issues and challenges that need to be resolved for each one of them.
© 2016 Trade Science Inc. - INDIA

Wireless sensor networks
(WSNs);
Geographic and energy aware
routing (GEAR);

Very light weight mobile
multicast system (VLMP);
Light weight protocol for
multicast (TNT/PTNT);
Branch aggregation multicast
protocols (BAM);
Optimized distributed
multicast routing protocol
(ODMRP) HGMR(hierarchical
Geographic Multicast routing);
GMR(Geographic Multicast
routing);

HRPM (Hierarchical Rendez-
vous point multicast);
Energy-balancing multicast
routing protocol (EMRP);
Packet delivery ratio (PDR).

INTRODUCTION

Due to the advances in the Micro-electro-Me-
chanica systems(MEMS) and low power integrated
circuits, digital electronics gave rise to the devel-
opment of micro sensors (Sohrabi,2000)1*2. |n the
past few years there was a great research done by

researchers in the field of sensor networks to em-
phasize the potential of cooperation among sensors
incollecting thedata, processing, coordinating, man-
agement of the sensing activity and dataflow to sink.
For the twenty-first century WSN is considered as
one of the most important technologies. A WSN
contains hundreds or thousands of sensor nodes
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which are densely deployed in an unattended man-
ner with the capabilities of sensing, wireless com-
munication and ableto computein large scalewire-
less sensor networks. For WSNs there are certaini®
unique characteristics which include denser level
of node deployment, higher unreliability of sensor
nodes and severe energy, computation and storage
constraints®. Thus the unique characteristics and
constraints put alimelight onthe new challengesfor
the devel opment and application of WSNs.

Communication architecture of WSN“ Thesche-
matic diagram bel ow representsthe communication
architecture and sensor node components of wire-
less network.

(19T he sensor nodes compri se sensing, transmis-
sion, Mobilizer, processing, position finding system
and power units. This diagram represents that the
sensor nodes are usually scattered in a sensor field,
an area where these sensor nodes are deployed. To
produce higher quality information about the physi-
cal environment these sensor nodes coordinate
among themselves. The decision of each sensor node
is based on its mission, the current information,
knowledge of computing, communication and energy
resources. These sensor nodes are capable of com-
municating with each other or directly to the exter-

nal base station. A base station can be either afixed
node or amobile node which is capable of connect-
ing the sensor network to an existing communica-
tions infrastructure or to the internet where a user
can have access to the reported datd®. The four ba-
sic components of sensor networksareexplainedin
Figure 1. are distributed and localized sensors, an
interconnecting network, A central point of informa-
tion clustering, A set of computing resources at that
central point to manage the data correlation, status
gueuing aswell as datamining®.

Characteristicsof WSN

WSN includes number of low power, low cost
and multifunctional sensor nodeswhich are deployed
inaregion of interest“. The sensor nodes are small
in size but they are equipped with sensors, embed-
ded microprocessors and radio transceivers. They
are having sensing, data processing and communi-
cation capabilities® .As compared to traditional
wireless communication networks for example
MANET and cdlular systems, sensor nodes pos-
sess some unique characteristics like densely de-
ployed sensor nodes, battery powered sensor nodes,
self configurable, they should be application spe-
cific, unreliable sensor nodes, the node failure and
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environmental obstructions led to a high degree of
dynamics so, frequent network topol ogy changesand
network partition areintroduced in WSNH9,

WSN applications

WASN possess awide variety of applicationsin
different fieldslike

1) Environmentd applications:¥ includeforest fire
detection, microclimates, flood detection and
precision agriculture.

2) Health applicationd’¥: are monitoring doctors
and patients within a hospital, drug administra-
tion, elderly assistance, remote monitoring of
psychological dataand many more.

3) Military applicationd¥ include monitoring of
friendly forces and equipments, monitoring of
enemy forces, military-theatre and battlefield sur-
veillance, targeting, battle damage assessment,
nuclear and chemical attack detection.

4) Home application?: inculcate instrument en-
vironment and home automation.

5) Commercia applicationd*: include inventory
control, vehicletracking and detection, environ-
mental control inindustrial and officebuildings
and traffic flow surveillance.

Challengesin WSN

[l some hurdles and challenges are there which
includes limited functional capabilities, including
problem of size, power factors related to environ-
mental factors, transmission channel factors, topol -
ogy management complexity, node distribution,
scalability issues and standard versus proprietary
solutions.

ROUTING PROTOCOLSINWSN

Routing in wireless sensor networksdiffer from
traditional wireless communication network
(MANET) as the number of sensor nodes in wire-
less sensor networks can be severa orders of mag-
nitude which is higher than that in MANET, sensor

TABLE 1 : Routing protocols for wsng*?

DataCentric Protocd s
Hierarchi cal Protocols
Location Based Protocal s
Energy efficient Protocals

—=  PFull Peper

node do not have any ‘e 0. [lsensor nodes are
cheaper than nodesin MANET, ¢ power resources
of sensor nodes should be very limited, sensor nodes
aremorelimited in their computation and communi-
cation capabilitiesthan MANETS, moreover sensor
nodes are prone to failures. Therefore there is no
infrastructure, sensor nodes may fail, wirelesslinks
are unreliable, and routing protocols have to meet
strict energy saving requirements”.

So, it is imperative to study routing protocols
for wireless sensor networks. Therouting protocols
proposed for WSN are classified into four main cat-
egories as,

Data centric protocols.[*? These are those pro-
tocols which are query based and to reduce the re-
peated transmission, these protocols depend on the
naming of dataof interest.

Hierarchical protocols. These are those proto-
colsinwhich the sensorsin the network aredivided
into different clusterd”. It is an efficient way to re-
duce energy consumption within acluster by intro-
ducing data aggregation and fusion to decrease the
number of transmitted messagesto the base station.

Location based protocols. These protocols uti-
lize the position information of nodes to relay data
to the destinations. On the basis of theincoming sig-
nal strength the distance between the neighboring
nodesis estimated®. Here theregion whichisto be
sensed is known in advance using the location of
sensors and therefore the query generated will be
diffused only to that particular region which will
significantly estimate the number of transmissions.

Energy efficient protocols. These protocols are
to balancethe energy consumption in the network as
they are energy efficient asthey utilizethe power in
an effective manner and consume less energy!*”.

Classification on thebasisof transmission

Therouting protocolsare classified onthe basis
of how the messages are transmitted from sourceto
destinations. Basically the classification is described
as follows:

[8IProtocols can be classified into broadcast,
Multicast, unicast, anycast, many cast routing proto-
cols. Unicast routing protocols are to send a mes-
sage, which isgenerated by asinglenodeto asingle
destination. Multicast routing protocols are to de-
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Figure 2 : Classification on the basis of messages trans-
mitted*®
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Figure 3 : Multicasting concept*®

liver messages from a single sourceto a set of des-
tinations which result in minimization of consump-
tion of network resources.!*? Broadcast isto send a
message from a sensor node to every other nodein
the network. Data delivery to any node in aparticu-
lar network is known as anycast and many cast is
the combination of anycast and multicast.

Routing challenges and Design issuesin WSNE!
Network layer isresponsible for routing in WSN. It
is designed on the basis of power efficiency, data
aggregation and attributed based addressing and lo-
cation awareness. There are various applications of
WSNE! but there are some limitations such alim-
ited bandwidth, limited computation power and lim-
ited energy of the wireless links connecting sensor
nodes. The routing challenges and design issuesin
WSN are low node cost, self configurability, small
node size, scalability, fault tolerance, reliability,
adaptability, security, QoS support, data reporting
method, channel utilization?.

MULTICAST ROUTINGPROTOCOLS

BlUse of multicast is of great interest, it is used
to send the samereport to several sinks. Multicasting
isintroduced to reduce bandwidth consumption in
the network for various applications which include
datareplication, assignment of tasks and sending of
commandsto a specific group of sensors, queriesto
multiple sensors etc.l® Fire monitoring network is
an example of multicast routing as in this network
sensorsare deployed in abuilding to detect the prob-
ability of fire. If abuilding catchesfire at some point

| Protocols
v Y
Many cast Tree Based Mesh Based
Approach Approach
Y Y
Geocasting Rendezvous
Based Based
Approach Approach

Figure 4 : Different approaches of multicasting rout-
ingt

then the sensors will sense the smoke or abrupt rise
intemperature at that location.!™® Further the sensed
information is sent to anumber of nearby sensors at
other parts of the building to adjust their sampling
rate and information the offire responders such as
fire brigade office, ambul ance service, hospitalsetc.
Hence multicasting is done to allow thefire rescue
team to start their operationsin timewith more effi-
ciency.lYl Earlier, the unicast routing protocolswere
there which were effective to provide unicast rout-
ing in resource-constrained scenarios, adapt very fast
to challenging network conditions, overhead in a
network should be low due to limited battery, stor-
age capacity, bandwidth and processing power of
sensor nodes, so there was a need to have such ef-
fectiverouting to alleviate the overall consumption
of resourcesin the network as herein multicast rout-
ing the few copies are sent to the all destinations as
possible of each datagram. The use of minimal
amount of control information isthere.

Approachesfor multicast routing

here are different configuration techniques pro-
posed to support multicast routing but here in this
paper, the four approaches for multicast routing are
discussed as shown in below Figure 4.

The proposed multicast routing protocols are
based on one of these approaches and inherit their
features. In the following section, aninsight is pro-
vided to these techniques prior to proceed for dis-
cussion on Multicast routing protocols.

Tree Based Approachi™¥. Thisapproach provides
shortest and loop free paths and it is easy to leave
or join a multicast group. Multicast tree is con-
structed on the basis of different parameters such as
hop count and link quality indicator like delay, band-
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width or aggregated weight of the parameters. One
of the drawbacks of this approach isthat if any link
failure occurs then this may cause the isolation of
complete branch from the tree which may further
contain multiple nodes.

Mesh Based Approach. Here all thegroup mem-
bers form mesh connectivity in order to achieve a
connection of every member with other members.
Here route discovery and mesh construction is ac-
complished through broadcasting central pointg*!,
Thisismorereliableand robust approach especialy
when the nodes mobility increases; moreover it es-
timatesthetraffic problems. Hereif thereisany link
failure then the overall communication is not &f-
fected.

Geocasting Based Approach*3. Geocast com-
munication islimited to the destination nodes asthe
data packets are delivered to a set of nodes lying
within a specific geographical area. The geocast
group management is defined with the help of its
geographiclocation. In heterogeneous networksthis
approach works efficiently but still there are some
scalability concernswhich are not suitablefor large
networks.

Rendezvous Based Approach. Here a subset of
a node or a single node acts as rendezvous point
(RP) inthe network™. The RP’sarethereto collect
the sensed datafrom different sensor nodes and fur-
ther transfer them to the sink nodes. A disadvantage
of this approach is that it is atime consuming pro-
cess and a big damage to the network occurs if RP
failed.

Multicast routing categories

Multicasting is a technique used to reduce the
energy consumption in the network with the prop-
erty of sending few copies as possible of each
datagram to reach al destinations. This section of
the paper focuses on three multicast routing proto-
cols. Categories as illustrated below:

Tree Based Multicast Protocol%: These proto-
cols deliver multicast packet which relying on for-
warding states that need to be maintained at nodes
within a path. The drawbacks are control informa-
tion flooding and storage for providing table estab-
lishment and mai ntenance which resultsin overhead
inWSN.

= Fyl] Peper

Location Based Multicast Protocols?!: The
multicast packets carry the location information of
the destination nodes. It isbeneficial in reducing the
computation at every forwarding nodeinapathwhile
searching for next forwarding node which resultsin
excessive processing of CPU and energy consump-
tion.

Source Based Protocol §%: These protocols make
apath tree at a source and a multicast packet is en-
coded with the path tree, information is propagated
which requires no statesin WSN nodes.

There are many source based, tree based and
location based a gorithmsfor routing with some ad-
vantages and disadvantages. Challenges

Asin WSN energy, memory and CPU power is
limited; similarly in wired networks routers are re-
sponsible for handling packet replication and for-
warding®. The management for multiple groups and
multicast trees requires

memory and processing power, sofor WSN it is
not feasible to have overlay connection establish-
ment al thetimewhich resultsin higher energy con-
sumption and hence network lifetimeis reduced.

VARIOUSMULTICAST ROUTING PROTO-
COLS

[MThe multicast routing protocols plays a very
important role in emergency handling applications,
asthese protocol s areto minimize energy and band-
width consumption, when there are multiple dis-
persed destination nodes. This section focuses on
some multicast routing protocols as shown in Fig-
ure 5. Therest of the paper is organized asfollows.
Section A provides an overview and classification
of multicast routing protocolsin WSN. In section B
different features of existing multicast routing pro-
tocolsare discussed. Section C focuses on similari-
ties and dissimilarities offered by these protocols.

Multicast Routing Protocols

LWMP
(TNT/PTNT)

| GEAR || BAM | | HRPM | | EMEP |

| VLMP || ODMRP | | GME || HGMR |

Figure 5 : Different multicast routing protocols*®
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TABLE 2 : Existing multicast routing protocols based
on the historic design

Y ear L ocation Energy Rendezvous
based based based
2001[7] GEAR -
2003 [11] VLMP
2005 [13] LWMP
2005 [11] - BAM
2006 [13] ODMRP
2006 [ 3] GMR -
2007 [19] HRPM
2007
[71[19] HGMR
2008 [23] EMRP

Further, in section D comparison of different proto-
cols is done on the basis of different parameters.
Finally section V concludes this paper.

Overview of multicast routing protocols

Themulticast routing protocolsare classified on
the basis of approach and category further an over-
view of protocol is provided including need, ad-
vantages and disadvantages. TABLE 2. shows the
existing multicast routing protocol s according to the
year in which they proposed based on the historic
design.

Geographicand energy awarerouting (GEAR):

Geographic and energy aware routing in wire-
less sensor networks shown by Yu et al”. Thisisa
location based protocol. The main goal of the pro-
posed protocol is to use energy aware and geo-
graphically informed neighbor selection heuristics
to route a packet towards the targeted region and
within aregion it uses arecursive geographic tech-
nigue to disseminate the packets“. This protocol
outperformsin terms of reducing energy consump-
tion for route setup and also performs better than
GPSR (Greedy perimeter statelessrouting in terms
of packet delivery. The contribution of GEAR pro-
tocol isexperimental analysisand to investigate the
optimization problemsand tradeoff between distance
and energy balancing

Advantages”:

e |t exhibitslonger network lifetime than non en-
ergy aware geographic routing algorithms.
e |t reduces or minimizes delay due to distance

travelled on geographic routing and ameliorates
energy balancing.

Disadvantages”

e Incapable of defending bogus routing informa-
tion, Sybil attack and selective forwarding, so
security issue are of concern.

e Power management and scalability islimited.

Very light weight mobile multicast system
(VLMP)

It isan advanced version of (Light Weight Pro-
tocol for Multicast) LWMP using PTNT approach
for multicast communication. Thisprotocol was pro-
posed by Anmol Seth, Brain Sucker and Richard
Hanl*Y. Here every node is identified by a unique
ID. The ID consists of multiple portions, persond
identification of sensor node, identification of the
multicast group to which it belongsetc. A requestis
sent for subscription to any member of the multicast
group to become a member of the multicast group
and then the acknowledgment is received™. This
protocol uses the flooding mechanism for transfer
beacons to underlying sensor nodes. Here unicast
routing isused in amulticast group for communica
tion between sensor and sink node, whereas com-
munication between sink and sensor nodes are
handled with the hel p of multicast routing.

Advantaged*diz

e Thisisastateless protocol.
e Thisprotocol supports mobility aswell asfault
tolerance.

Disadvantageg™! (3

e Ascompared to other protocolsthisprotocol has
high delay, overhead and scalability problem.
e Thisisan energy inefficient protocol.

w O

D1

D4

Figure 6 : fowarding node selection in gmr2s! 18
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Figure 7 : Group management in hrpm!?
e Donot support real time communication.
Light weight protocol for multicast (TNT/PTNT)

Qing Ye, Liang Cheng*® proposed anew proto-
col which works efficiently with limited resources
in WSNs. Here track and transmit (TNT) approach
isused to check the position of sink nodein the net-
work,*Y and a sink node is mobile. The new posi-
tion of sink node is tracked every time and the data
isforwarded towardsit. Theimproved formof TNT
was also proposed which is known as priced track
and transmits (PTNT) which isamore efficient ap-
proach.[*¥ This protocol provides better resultsthan
VLMP protocol interms of overhead and delay.

Advantaged i3

e PTNT provides maximum number of packets at
destination.

e Easytoimplement in both static and mobile sce-
narios of WSNSs.

e Provides guarantee that after each routing step
the data will be more nearer to the destination
as compared to previous location.

Disadvantages™

e |t has high overhead because of the extratraffic
generated for tracking and transmission.

e Thereisenergy inefficient protocol dueto high
consumption of energy.

e Scaability issues as any change in the network
size and node density will result in decrease in
efficiency and reliability.

Branch aggregation multicast protocol (BAM)

A. Quradl at.™ proposed a multicast protocol
for multicast communication in wireless sensor net-
works which is known as Branch Aggregation

= Fyl] Peper

Multicast protocol (BAM).[*¥ Thisprotocol isbased
on two approaches as,

a) Single hop aggregation (S-BAM) whichisre-
sponsibleto aggregates radio transmission within a
single hop and to enabl e singletransmission to mul-
tiple receivers.

b) Multiple path aggregation (M-BAM) which
aggregates multiple paths into few and control the
range of transmission which results in decreasing
the number of branches.[*! This technique of merg-
ing both the approaches, SBAM and M-BAM is
helpful to reduce overhead as well as energy con-
sumption. Thisprotocol can perform better interms
of heterogeneous networkswhere multiple protocols
areinvolved during the communication process.

Advantages™

e |t focuses on decreasing the bandwidth utiliza-
tion and energy consumption in the energy con-
straint wireless sensor network.

e |tisanenergy inefficient protocol.

Disadvantages®:

e Scalability issues are there.

e Thisprotocol do not support real time commu-
nication so not suitable for WSN asincreasein
number of attacks may cause alot of disruption.

e Event driven protocol so cannot perform effi-
ciently when we need datawithout any event oc-
currenceinthe network.

Optimized distributed multicast routing protocol
(ODMRP)

[*3This protocol wasintroduced by Yang Min et
al.Thisis the improved version of the earlier Dis-
tributed Multicast Routing Protocol (DMRP)™U, In
ODMRP the construction of multicast treeis based
on shortest path from source to sink node. Here the
communi cation process beginsfrom the source node
therefore ODMRP is a source based tree protocol.
Thisisatwo phase processin which the messageis
invited first and then sent further, the acknowledg-
ment is also provided*3. The need for this protocol
Is that as the old protocols were not considering
multisinks in the network so such a protocol was
designed which uses tree based approach for
multicast communication.

Advantages™
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e This protocol provides scalability.
e Inthisprotocol multisinksare considered in the
network.

Disadvantaged™® (1Y

e Because of two phase communication the high
encoding overhead isintroduced.

e Highdelay problemistherein ODMRP because
of route establishment between source and mul-
tiplesinks.

e Energy inefficient protocol because of lot of en-
ergy consumption in forwarding messages and
waiting for acknowledgment.

Geographic multicast routing protocol (GMR)

(31 Geographic multicast routing protocol was
proposed by Juan A. Sanchez, Pedro M. Ruiz and
Ivan Stojmenovici™¥. Itisfully distributed and oper-
atesin alocalized manner in tree formation. Thisis
a Geocasting based protocol. Here each packet car-
riesthe ID’s of multicast destinations and then for-
ward it to each of the destination independently ina
greedy manner. Those destinations which share the
same next hop will go along the same way in the
hop-by-hop forwarding in GMR. Path sharing will
help to reduce total tree cost for reaching different
destinations. Each packet isforwarded in ahop-by-
hop manner until it reaches its intended or desired
destination.

Asearlier centralized membership management
isdone at the multicast root, but in GMR it is done
along the multicast tree to send a data packet down
the multiple branch of the multicast tree using one
broadcast transmission.

Advantages*¥

e Bandwidth utilization is provided to minimize
thetotal number of transmissonsfor accomplish-
ing amulticast task.

e GMR protocol isan energy inefficient protocol
and it exhibitshigh delay during communication.

Disadvantages*® (812

e Scalability issues are there for large scale net-
works.

e Too much encoding overhead.

e Energy consumption is limited to the nodes on
therouting paths asfor every datadelivery same

paths are created.

¢ In GMR there are more destinations so more
complex is the evauation,as the cost and the
progress need to evaluate for every subset of
destinations at every hop.

Hierarchical rendezvouspoint multicast (HRPM):

[*9H;ierarchica Rendezvous Point Multicast was
introduced by Saumitra M.Das, Himabindu Pucha
and Y. Charlie.*® It reduces encoding overhead of
location based multicast protocol s by constructing a
hierarchy by dividing the network into multicast
groups and then into subgroups, then further each
subgroup is restrained by its coordinator which is
known as access point (AP).. Thisprotocol usesthe
concept of mobile geographic hashing to reducethe
maintenance of AP (access point) and RP (rendez-
vous point) nodes at virtually no maintenance cost.
The need for this protocol isto construct and main-
tain hierarchy to have low encoding overhead.
HRPM isdesigned to work for multicast communi-
cation and for HRPM there is no need to take care
of cost factorslikein GMR protocol.

Advantages®d (29

e Reduced encoding overhead and delay isless.

e Scalable protocol and its performance do not
decrease due to any change in network size or
node density.

Disadvantageg*9(

e Consumes alot of energy and therefore ineffi-
cient in terms of packet transmission as at each
node along the source—>APs (access point) or
theAP—Member tree.

e Packet unicast to more than one neighbor node
which consumes bandwidth.

Hier ar chical geographic multicast routing proto-
col (HGMR)

Hierarchical Geographic Multicast Routing Pro-
tocol was proposed by Dimitrios Koutson, Sumitra
Das, Charlie Hu. and Ivan Stojmenovici*¥. HGMR
put together the GMR and HRPM protocol®. It in-
cludes hierarchical decomposition of a multicast
group into subgroups of manageable size which re-
sults in reduced encoding overhead using HRPM
concept of mobile geographic hashing and within
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each subgroup it uses GMR concept™. Here the
source builds an overlay tree, the source—>to—>AP
tree and another overlay tree as AP—to —member
tree. To transmit data packetsfrom source the unicast
based forwarding strategy of HRPM is used to
propagate data packets to each AP along the
source—>to—AP overlay tree and in case of con-
structing an AP—to —member overlay treein each
cell®, Here local multicast scheme is used to for-
ward a data packet along multiple branches of the
multicast tree in one transmission. Hence it com-
binesthe high forward efficiency of GMR with low
encoding overhead of HRPM.

[18The need is to design such a protocol which
provides scalability aswell asforwarding efficiency.

—=  PFull Peper
Advantaged” [

e Energy efficient and encoding efficient protocol
asit provides higher forwarding efficiency which
utilizesmulticast advantages as concept of GMR
iIsusedinHGMR.

e Scalability isimproved as it has low overhead
hierarchical decomposition whichisthe concept
of HRPM.

e Lessdelay ascompared to GMR and HRPM.

Disadvantages®®

e Packets may be corrupted due to noise or the
receiver may be unable to decode them due to
low SNR and it increases with the packet size.

e Simple network partition may not achieve the
optimal routing path from the root node to
multicast group members.

e Herethe routing data efficiency can be low be-
cause the data packets are always sent from the
upper APsto lower APswithout considering that
lower APs may be closer to the source than up-
per APs.

Ener gy balancing multicast routing protocol for
Wirelesssensor networ ks (EMRP)

Energy Balancing Multicast Routing Protocol for
wireless sensor networkswasintroduced by Tachee
Kim, Hosung Park, Min-Sook Jin, Batzorig Sambu
and Sang-Ha Kimf®. The main goal of the proposed
protocol isto balancethe energy consumptionin the
network by changing the routing paths which should
be maintained at the beginning of the routing pro-
cess. Unless there is any topology change, thereis
no changein therouting pathsin datadelivery paths

TABLE 3 : Features of existing multicast routing protocols

Features

protocols statdess

real time

Data aggr egation mobility

GEAR[17] X
VLMP [22]

LWMP [13]
BAM [11]

ODMRP [13] X
GMR[15]

HRPM [2][7]

HGMR [19]

EMRP [3][23] X

X X X X X X X X X

X
X
X

X X X X
X X X X
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TABLE 4: Compar ative study of multicast routing protocols
Features
Protocols scalability Netwar k complexity Ener gy over head PDR Delay
lifetime efficiency

GEAR[17] limited Very long Low goad medium high low

VLMP[11][13] low Short Low poor high low high

LWMP[13] low Short medium poor high low low

BAM [11][13] high Long medium high low high low

ODMRP[13] high Long High poor high high high

GMR [15][ 18] low Short High goad high high high

HRPM . .

[2[13][19] high Short medium poor low low moderate

HGMR[19] [7] Veryhigh Long Low high low Xigg Low

EMRP[3 [23] high Long medium goad high high Low

so the nodes on the routing paths can dead own to
continuous energy consumption. Thisdynamicloca
tion based multicast protocol was proposed to bal-
ance the network energy consumption by changing
therouting pathsin order to improvethelifetime of
wireless sensor networks.'® Instead of just reduc-
ing the total energy consumption in routing
process,balancing of thewhole network energy con-
sumption is salutary to prolong the lifetime of the
network. than just reducing thetotal energy consump-
tion in routing process.

Advantages® 23

e Balance energy consumption of whole network
and prolongsthelifetime of network.

Disadvantages® &3

e |tinvolves more nodes and therefore consumes
more energy for data delivery.

a) Featuresof existing multicast routing protocols

b) Similarities and dissimilarities among the
multicast routing protocols

¢) Comparison of different multicast routing pro-
tocols

Dissimilarities
1.) Some protocolsare
statd ess and some are not.
2.) Mobility and data
aggregationis aso uneven.

Similarities

1.) No red time support
provided by all protocols.

CONCLUSION

In this paper some multicast routing protocols

are discussed to draw a performance comparison
on the basis of some important parameters like
scal ability, network lifetime, algorithm compl exity,
energy efficiency, encoding overhead, packet deliv-
ery ratio (PDR) and latency/delay. TABLE 4. con-
cludesthat GEAR, BAM, ODMRP and EMRP pro-
vides long network lifetime whereas,on the other
hand VLMP, LWMP shows poor performance in
termsof energy efficiency. GMR protocol incul cates
too much overhead but HRPM outperforms GMR
by removing itsdrawbacks. Atlast HGMR provides
better resultsin terms of both scal ability and encod-
ing overhead issues.
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