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Abstract: A Mobile Adhoc Network (MANET) is a infrastructure less, self configured network of mobile devices which are 
virtually connected without wires. We find an increasing challenge for group communication in MANET. Most preferable 
method to achieve group communication is multicasting. As the topology changes frequently it’s challenging to implement 
efficient and scalable multicast in MANET for group membership management and multicast packet forwarding. To 
overcome these demerits we propose a novel solution EGMP (Efficient Geographic Multicast Protocol). EGMP is a virtual-
zone-based structure to implement efficient and scalable group membership management. A zone-based bi-directional tree is 
constructed for efficient multicast delivery and it also provides recovery management live indication from crash node to zone 
leader. Few additional services provided for improving the efficiency of the protocol are integrating the location search of 
group members with the hierarchical group membership management and zone depth calculation for building an optimal tree 
structure. We propose an idea where secure protocol is used for transmit the data in dynamic mobile adhoc networks. 
Proposed idea will minimize the increase in the computational complexity exponentially along with an increase in the 
multicast group size for multicasting tree is built based on the zone. The resultant of implementing EGMP increases the 
packet delivery ratio, multicast group join delay, minimum control overhead. Location information will be integrated with 
the design and used to guide the zone construction, managing group membership, construction tree for multicasting and its 
maintenance along with forwarding of packets thus it becomes reliable and efficient. 
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I. INTRODUCTION 
 
Multicasting is an efficient method in supporting 
group communications over mobile ad hoc networks 
(MANET) with a one-to-many or many-to-many 
relationship transmission pattern. Multicasting is the 
delivery of a message or information to a one or 
many group of destinations simultaneously through a 
single transmission routers, only when the topology 
of the network requires it .Applications of Manet 
include communications among the firemen in a 
disaster area the exchange of messages among a 
group of soldiers in a battlefield, and the support of 
multimedia games and teleconferences. However, 
there is a big challenge in enabling efficient 
multicasting over a MANET whose topology may 
change constantly. 
            Topology-based multicast protocols for 
mobile ad-hoc networks can be classified into two 
main categories: mesh-based protocols and tree-based 
protocols. The tree-based approaches build a data 
transmission tree that contains exactly one path from 
a source to each destination. Topological information 
of the  is used for tree construction. Mesh based 
protocol are proposed to enhance the robustness with 
the use of redundant paths between the source and the 
destination pairs. 
 In location-based multicast routing protocols, Each 
node determines its location through the use of the 
availability of a Global Positioning System (GPS), 
Bluetooth or other locations systems easily. A 
location service is used by the sender of a packet to 
determine the location of the destination. The routing 

decision at each forwarding node is then based on the 
location information of its neighbors and the 
destination nodes.  Drawback of geographic multicast 
protocols like DSM and LGT is that these protocols 
were used only for small groups.When the group size 
is large, these protocols are not scalable because these 
protocol cannot handle large overhead.Therfore,to 
overcome this problem we have propose an efficient 
geographic multicast protocol, EGMP, which can 
scale to a large network size and  large group size . 
      The protocol (EGMP) is designed to be 
comprehensive and self-contained, yet simple and 
efficient for more reliable operation. It includes a 
zone-based scheme to efficiently handle the group 
membership management, instead of addressing only 
a specific part of the problem. It takes advantage of 
the membership management structure to efficiently 
track the locations of all the group members without 
resorting to an external location server.  The zone 
structure is formed virtually and the zone where a 
node is located can be calculated based on the 
position of the node and a reference origin.  In 
summary, our contributions in this work include:  
 
1) Position information is used to design a scalable 
and reliable virtual-zone-based structure for efficient 
membership management, which allows a node to 
join and leave a group easily and quickly. 
2) Supporting efficient location search of the 
multicast group members, by combining the location 
service with the membership management to avoid 
the need and over head of using a separate location 
server.  
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3)Important concept zone depth is introduced, which 
is efficient in guiding the   tree structure maintenance 
and tree branch building, especially in the presence of 
node mobility. With nodes self-organizing into zones, 
zonebased bi-directional-tree-based distribution paths 
can be built quickly for efficient multicast packet 
forwarding. 
4)Through the adaption of tree structure we can 
address the empty zone problem which is critical in a 
zone based protocol. 
 
II. RELATED WORK 
 
2.1. DARPA (Defense Advanced Research Projects 
Agency): 
 
DARPA protocols have been developed for the ad 
hoc mobile networks. Such protocols must deal with 
the typical limitations of these networks, which 
include high power consumption, low bandwidth, and 
high error rates. “Ad-hoc Multicast Routing” is a 
proactive tree-based multicast routing protocol, using 
unicast tunnels to connect multicast group member 
pairs. There is at least one core in each group, and 
initially each group member declares itself as a core. 
Each core periodically broadcasts JOIN-REQ to 
discover other disjoint partitions for the group. When 
the JOIN-REQ reaches a member in a different 
partition, that node responds with a JOIN-ACK and 
marks that node as its neighbor. The node that 
receives a JOIN -ACK also marks the sender of the 
JOIN-ACK message as its neighbor.  
 
2.2. AMRIS (Ad hoc Multicast Routing protocol 
utilizing Increasing id -numbers): 
 
AMRIS, is a multicast routing protocol for MANET. 
Here the main intention is to assign every node 
dynamically (on demand) in a multicast session each 
with an id -number. The ordering among id numbers 
is used for sparseness among them used for quick 
connectivity repair and guide the multicast flow. A 
multicast delivery tree rooted at a special node called 
Sid joins up the nodes participating in the multicast 
session. These id-numbers help the nodes 
dynamically leave and join a session, as well as adapt 
rapidly to changes in link connectivity. 
 
2.3.ODMRP (On-demand Multicast Routing 
Protocol) :  
ODMPR is a reactive mesh-based multicast protocol. 
It uses the forwarding group, to construct the routes 
between any member pairs. When a source has 
packets to send to a group whose routing information 
is not maintained, it broadcasts a Join-Query 
message, and sent out periodically while the node 
keeps sending data packets. When the multicast 
receiver (a group member) is reached then it create 
and broadcast a Join-Reply message, which contains 

currently known routes to the sender, including the 
next hop of each route. When a neighbor receives a 
non duplicate Join-Reply, it checks if it is on a route 
to the source by matching its own ID with the next 
hop recorded in any entry in that Join-Reply. For 
ODMRP, no explicit control message needs to be sent 
for joining or leaving the group. ODMRP providing 
redundant paths by the formation of mesh 
configuration made the protocol robust to mobility. 
The protocol did not yield excessive overhead in high 
mobility scenarios because no control packets are 
triggered by link breaks. 
 
2.4. SPBM (Scalable Position-Based Multicast): 
SPBM, is a multicast routing protocol for ad-hoc 
networks. SPBM uses the geographic position of 
nodes to provide a highly scalable group membership 
scheme and to forward data packets with a very low 
overhead. SPBM bases its multicast forwarding 
decision on whether there are group members located 
in a given direction or not, allowing for a hierarchical 
aggregation of group members contained in 
geographic regions, the larger the distance between a 
region containing group members and an intermediate 
node, the larger can this region be without having a 
significant impact on the accuracy of the direction 
from the intermediate node to that region. Because of 
aggregation, the overhead for group membership 
management is bounded by small constant while it is 
independent of the number of multicast senders for a 
given multicast group.  
 
III. PROTOCOL OVERVIEW 
 
EGMP supports scalable and reliable membership 
management and multicast forwarding through a two-
tier virtual zone-based structure. At the lower layer, 
in reference to self-organize themselves into a set of 
zones as shown in Fig. 1, and a leader is elected in a 
zone to manage the local group membership. 
 
At the upper layer, the leader serves as a 
representative for its zone to join or leave a multicast 
group as required. As a result, a network-wide zone-
based multicast tree is built. For efficient and reliable 
management and transmissions, location information 
will be integrated with the design and used to guide 
the zone construction, group membership 
management, multicast tree construction and 
maintenance, and packet forwarding. The zone-based 
tree is shared for all the multicast sources of a group. 
To further reduce the forwarding overhead and delay, 
EGMP supports bi-directional packet forwarding 
along the tree structure. That is, instead of sending 
the packets to the root of the tree first, a source 
forwards the multicast packets directly along the tree. 
At the upper layer, the multicast packets will flow 
along the multicast tree both upstream to the root 
zone and downstream to the leaf zones of the tree. 
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Fig 1: Zone structure and multicast session 
 

 At the lower layer, when an on tree zone leader 
receives the packets, it will send them to the group 
members in its local zone.  Many issues need to be 
addressed to make the protocol fully functional and 
scalable. The issues related to zone management 
include: the schemes for more efficient and robust 
zone construction and maintenance, the strategies for 
election and maintenance of a zone leader with 
minimum overhead, zone partitioning as a result of 
severe wireless channels or signal blocking, potential 
packet loss when multicast members move across 
zones. 
 
 The issues related to packet forwarding include: the 
efficient building of multicast paths with the zone 
structure, the handling of empty zone problem, the 
efficient tree structure maintenance during node 
movements, the reliable transmissions of control and 
multicast data packets, and obtaining location 
information to facilitate our geometric design without 
resorting to an external location server. For the 
convenience of presentation, we first introduce the 
terminologies used in the paper. In EGMP, we 
assume every node is aware of its own position 
through some positioning system or other localization 
schemes. The forwarding of data packets and most 
control messages is based on the geographic unicast 
routing protocol GPSR. EGMP, however, does not 
depend on a specific geographic unicast protocol. 
 
IV. MULTICAST TREE CONSTRUCTION 
 
In this subsection, we present the multicast tree 
creation and maintenance schemes. In EGMP, instead 
of connecting each group member directly to the tree, 
the tree is formed in the granularity of zone with the 
guidance of location information, which significantly 
reduces the tree management overhead. With a 
destination location, a control message can be 
transmitted immediately incurring a high overhead 
and delay to find the path first, which enables quick 
group joining and leaving. In the following 
description, except when explicitly indicated, we use 
G, S and M respectively to represent a multicast 
group, a source of G and a member of G 
 
. Procedure LeaderJoin(me; pkt) 
me: the leader itself  

pkt: the JOIN REQ message the leader received BEGIN 
if (pkt:srcZone == me:zoneID) 
then /* the join request is from a node in the local zone 
*/ 
 /* add the node into the downstream node list of the 
multicast table */ 
AddNodetoMcastTable(pkt:groupID, pkt:nodeID); else 
/* the join request is from another zone */ 
if(depthme<depthpkt)  
then 
/* add this zone to the downstream zone list of the 
multicast table  
*/ AddZonetoMcastTable(pkt:groupID, pkt:zoneID); 
else 
ForwardPacket(pkt);  
return;  
end if  
end if 
if(!LookupMcastTableforRoot(pkt:groupID)) then  
/* there is no root-zone information */ 
SendRootZoneRequest (pkt: groupID); 
else if (!LookupMcastTableforUpstream(pkt:groupID)) 
then 
 /* there is no upstream zone information */ 
SendJoinRequest (pkt: groupID); 
else 
SendReply; 
 End if;  
END 
 
CONCLUSION 
 
Our results indicate that geometric information can be 
used to more efficiently construct and maintain 
multicast structure, and to achieve more scalable and 
reliable multicast transmissions in the presence of 
constant topology change of MANET. Our simulation 
results demonstrate that EGMP has high packet 
delivery ratio, and low control overhead and multicast 
group joining delay under all cases studied, and is 
scalable to both the group size and the network size. 
Compared to the geographic multicast protocol 
SPBM, it has significantly lower control overhead, 
data transmission overhead, and multicast group 
joining delay. 
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