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ABSTRACT  

 

 Mobile Adhoc Networks (MANETs) plays an important role in emergency 

communications, where network must build up temporarily and quickly. Since the nodes move 

randomly, routing protocols must be very effective and reliable guarantee successful packet 

delivery. Based on the data delivery structure, most of the existing multicast routing protocols 

can be divided into two folders: tree-based and mesh -based. We observe that tree-based those 

who have a high efficiency and forwarding low consumption of bandwidth and have a poor 

robustness, since only one connection is established between two nodes. As treebased multicast 

routing protocol, MAODV (Multicast Ad hoc on -demand Vector) shows excellent performance 

in a lightweight Adhoc networks. When the load of the network increases, QoS (Quality of 

Service) is reduced obvious. In this paper, we analysis of the impact the network load on 

MAODV protocol and suggest an optimized protocol MAODV–BB (Multicast Ad hoc On -

demand vector with improved backup branches) , the robustness the MAODV protocol by 

combining advantages of the tree structure and the mesh structure. It can not only update shorter 

tree branches, but also build a multicast tree with backup branches. The MAODV-BB protocol 

improves the network performance compared to conventional MAODV in heavy load ad hoc 

networks.  
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INTRODUCTION 

Mobile ad hoc networks [1-2] (MANETs) are self-organizing wireless networks 

without fixed infrastructure and centralized management. All nodes move randomly, 

 



International Journal of Computer Application (2250-1797)  

Volume 5– No. 5, August 2015 

36 

 

communicate with each other by multihop wireless connections. When two mobile nodes not 

in radio range, the communication be established between them by more intermediate nodes. 

Multicast is an efficient ways to transmit packets from a point or multi-point to multi-point, 

which can be reduced the consumption of network bandwidth and host-power by the same 

data multiple recipients.  

Consequently multicasting plays an important role in the communication in MANETs, 

where group tasks are often used. Based on the structure used for the data delivery, most of 

the existing multicast routing protocols [3-4] can be divided into two categories: tree-based 

and mesh-based protocols. In tree-based multicast routing protocols, the whole routers form a 

tree structure with the source node as root, so there is only one path between each pair of 

source and receiver. Unlike tree-based protocols to obtain mesh-based multicast routing 

protocols more than one path between each pair of the source and the receiver, and provides a 

further robust data delivery path. The study [5] reviewed the operation of the treebased and 

mesh-based multicast routing with MAODV [6] (Multicast Ad hoc On-Demand Vector) and 

ODMRP [7] (On-Demand Multicast Treebased Routing Protocol) as examples and meshes 

based on protocols. Compares with MAODV ODMRP, the general trend we observe from the 

simulation results is that, especially at high mobility, ODMRP shows better (about 10%) 

package delivery ratios than MAODV. Since MAODV provides packet along a multicast tree, 

a single packet loss can upstream to prevent a large number downstream multicast receivers 

from receiving the package.  

The absence of redundant way affects the performance greatly as nodes mobility leads 

to frequent fractures and link packet drops. In this experiment one can also conclude that 

ODMRP a larger routing overhead than MAODV because of the network structure. Routing 

protocol overhead can be particularly harmful in typical MANET scenarios where nodes are 

both bandwidth limitations and energy-limited. In view of the advantages of the tree-based 

multicast routing protocols, the high forwarding efficiency and low consumption of 

bandwidth, several researchers have managed optimization of existing tree-based multicast 

routing protocols and improve the robustness of the protocols. 

In the various methods [8-13]. In this paper, we look at a tree-based case and propose 

an optimized protocol MAODV-BB (Backup Branches) to improve the performance 

MAODV in heavy load Adhoc networks. The key idea MAODV-BB algorithm is to make 

full, use GRPH (Group-hello) messages that the group leader transmits periodically update 

shorter branches and the construction of a multicast tree with back-branches. The shorter 

branches reduce the resource occupied and the existence of backup avoids large branches 

number of tree reconstructions and improved robustness of the protocol. The improved to 

bring protocol not only no additional control, overhead, but also ensures a high packet 

delivery ratio and low end-to-end delay. 

 

2. OBJECTIVE 
 

1) Toimprove robustness of MAODV protocol by combining tree and mesh structure. 

2) To propose an algorithm this improves the network performance over conventional   

MAODV in heavy load ad hoc networks, this meets QoS requirements for 

communication in a MANET. 
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3) To study the reliability of tree-based multicast routing protocols in varying conditions 

such as node mobility, group size. To compare existing MAODV algorithm with 

proposed algorithm. 

 

 

2. MAODV PROTOCOL INTRODUCTION  

MAODV is an on-demand routing protocol, based on distance vector, which is recommended by 

IETF MANET. 

2.1Route Mechanism 

MAODV is a routing protocol specifically Adhoc networks. In addition to unicast 
routing, multicast support MAODV and broadcast as well. MAODV protocol built to support a 
common delivery tree multiple transmitters and receivers in a multicast session. The route 
mechanism in MAODV consists essentially of route facilities and route maintenance. As a tree-
based multicast routing protocol, MAODV relies on flooding through the whole network to 
discover the routing path and establish the multicast tree. When a source node wants to join a 
multicast group or data to send to a multicast group, it is transferred a route request (RREQ) 
message. Intermediate nodes produce reverse path and forward the RREQ message. After 
receiving a RREQ message, the members of the multicast group reply a route reply (RREP) 
message for setting up a forward path. If the source node is obtained or more RREP messages 
from the destination node before the timeout, it chooses one of the routes with the highest 
sequence number and the smallest number of hops. Then it activated the path of unicast multicast 
activation (MACT) message to the next hop and starts, send multicast data packets. In MAODV 
when an on-tree node detects a broken link, it will start the route recovery right away. Firstly, it 
needs to determine if the link is as upstream or not. If is, the node will delete the upstream node 
in its next hop list fall multicast data packets to be sent, and then send RREQ to reconstruct 
message with the flag J new branch. Otherwise, the node will delete the downstream node in its 
next hop list and then adjust pruning timer. 

 

2.2 Impact of network load on the MAODV protocol 

In light load ad hoc networks, the above mechanism is effective multicast route recovery 
.Since most applications allow a small number of lost packets before the multicast route recovery 
is complete. However, if high network usage, many packets are dropped and poor robustness the 
tree-based protocols appears. That's why only in response to the original route maintenance 
unable to maintain the network MAODV Performance. 
 
3. IMPROVEMENT OF MULTICAST ROUTING 

To overcome the impact of network load and improve robustness of the MAODV 

protocol, we extend MAODV protocol to construct a multicast tree with backup branches from 

two aspects. One is the process of backup branches selection and addition, the other is the 

mechanism of multicast tree maintenance.  

 

3.1 GRPH message expansion  

In MAODV, the group leader periodically broadcasts GRPH messages to update or 

maintain the multicast group information. In order to select and add backup branches correctly, 

we extend original GRPH (Group-hello) messageswith the number of active downstream 

branches in MAODV-BB (Backup Branches).  
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3.2 Backup branches selection and addition  

 
In MAODV protocol, when an on-tree node firstly receives a GRPH message with the 

same multicast group leader address and multicast group address, it updates the multicast group 
information in its group leader table and multicast routing table. Usually, the GRPH message is 
identified as the multicast group leader address and the multicast group address. We add one 
backup routing table for each on-treenode to save the information of its backup tree branch in 
MAODV-BB. In order to accomplish the improvement, the operation after receiving a GRPH 
message is modified as followed:  
(a) If it is the first time for the on-tree node to receive the GRPH message, and then turn to b), 

otherwise discard the GRPH message;  

(b) Determine whether the GRPH message is received from its upstream node or not. If it is, the 

node needs to perform the same operation as MAODV, otherwise tum to c);  

(c )If the hop to the group leader in the GRPH message is less than that in multicast routing table 

and the number of active downstream branches is under the limit, then update the tree branch, 

otherwise tum to d);  

(d)Judge whether there is a available backup branch or not. If there is, turn to e), otherwise add a 

new backup branch in the backup routing table;  

(e )If the hop to the group leader in the GRPH message is less than that in the backup routing 

table, then update its backup branch, otherwise abandon the GRPH message. Without damaging 

the tree structure, the addition of backupbranches improves robustness of the network and 

ensures the network performance.  

 

3.3 Multicast tree maintenance  

 
During the phase of multicast tree maintenance, when the upstream node detects the link 

broken, it will delete the downstream node in its next-hop list and set pruning timer. When the 
downstream node detects the link broken, it needs to determine whether there is an available 
backup branch in its backup routing table. If there is, the downstream node sends a multicast 
activation message with the flag J to enable the backup branch. At the same time, the 
downstream node needs to send a multicast activation message with the flag P to prune the 
original upstream and deletes the original upstream node in its next-hop list. The existence of 
backup branches avoids the process of route recovery and ensures multicast data packets to 
transmit continuously. 

 

4.  MATHEMATICAL MODEL  

 

The mathematical model is derived as follows:  

We describe mobile ad hoc networks as a graph G = (N, E), where  

N= node sets  

E = link sets  

Assume that a branch P from a non-tree node to the multicast group leader consists of n wireless 

links. The i-th link in the branch is denoted by Lj and its lifetime is defined as XLi. If any one of 

the wireless links in the branch breaks, the on-tree node will break away from the multicast tree. 

So the lifetime of a branch P considering of n wireless links can be expressed as Xp, where Xp 

=min {XL1 ,XL2 ..... XLn). It is well known that XP is an exponentially distributed random 

variable. Therefore, its probability density function and cumulative distribution function are 

expressed as:  
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fXp (t) =ke

-kt
(1)

 

 
 

 
 

Where k is a parameter associated with n. Consider an on-tree node which has an 
available backup branch to the multicast group leader, where the lifetime of the tree branch is 
denoted by Xp1 and the lifetime of the backup branch is denoted by Xp2. Assume that Xp1 and 
Xp2 are independent. Then the interval time between two route recoveries in the multicast tree is 
described as a random variable T, where T= max {Xp-1,Xp2}. The probability density function 
of T is calculated as: 

 
 

Where kl and k2 are the parameters respectively associated with the tree branch and the backup 

branch, further, k<= k2.  
Then we can derive the mathematical expectation of T: 
 
 

 
 
According to Eq. (4), it is not difficult to conclude that the existence of backup branches 

makes the interval time between two route recoveries in the multicast tree longer. It not only 
reduces the frequency of tree reconstruction but also ensures high packet delivery ratio in heavy 
load ad hoc networks. 

 
5. RESULTS AND DISCUSSIONS 

We compare MAODV-BB with MAODV in heavy load ad hoc networks. We use 20 
nodes. The group leader as a head node sends GRPH message to other nodes. Message sends 
from head node to destination node.We use total 15 packets that are send from source to 
destination. 

 
1) Packet Delivery Ratio Measure related to the reliability of communication, the delivery 

ratio R is defined as: 

 

R=
𝑛𝑑𝑎𝑡𝑎 _𝑟

n∗ndata −s
 

 
Where ndata-r, is the number of multicast data packets received at destination, and ndata-s is the 

number of multicast packets that a source node generated, besides n is the number of multicast 

group members. Packet delivery ratio of MAODV-BB shown in fig 1and packet delivery ratio of 

MAODV shown in fig 2. 
 

2) Underflow rate is rate of packets received at destination.Underflow rate of MAODV-BB 
shown in fig 3 and underflow rate of MAODV shown in fig 4. 
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3) Overflow rate is rate of packets not received at destination.Overflow rate of MAODV-BB 

shown in fig 5 and overflow of MAODV shown in fig 6. 
 
 

4) Retransmissioncount is remaining packets that are retransmitted. Retransmissioncount of 

MAODV-BB shown in fig 7.and retransmissioncount of MAODV shown in fig 8. 
 

 

 
 
 

Fig 1. - Packet delivery ratio of MAODV-BB  
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Fig2. - Packet delivery ratio of MAODV 

 
 

Fig 3. - Underflowrate of MAODV-BB  
 

 
 

Fig4.- Underflowrateof MAODV 
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Fig5. –Overflowrate of MAODV-BB 

 
 

Fig 6. – Overflowrate of MAODV 
 

 
 

Fig7. – Retransmissioncount of MAODV-BB 
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Fig8. – Retransmissioncount of MAODV 

CONCLUSION  

This paper proposes an optimized protocol MAODV-BB based on MAODV, which improves 

robustness of the MAODV protocol by combining advantages of the tree structure with the 

mesh structure. The purpose of MAODV-BB is taking full advantage of the GRPH messages 

that regularly update the group leader program on shorter branches and make the construction 

of a multicast tree with back-branches. It improves the tree structure and reduces the frequency 

of tree reconstruction as well. MAODV-BB protocol improves the network performance over 

conventional MAODV in heavy load Adhoc networks, satisfies the QoS requirements for 

communications in a MANET. 
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