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Abstract 

Multipath routing accomplishes load balancing and is stronger to route failures. As of late, various multipath routing protocols 

have been proposed for wireless mobile Adhoc networks. Execution assessments of these conventions demonstrated that they 

accomplish lower routing overhead, bring down end-to-end defer and reduce clog in correlation with single path routing protocols. 

Be that as it may, a quantitative examination of multi-path routing protocols has not yet been led. The proliferation thinks about 

demonstrates that the AOMDV protocol achieves best execution in high mobility situations, while AODV Multipath performs 

better in situations with low mobility and higher node thickness. SMR performs best in networks with low node thickness, 

however as thickness builds, the protocol’s performance is corrupting. Routing protocols assume an essential part for 

communications in MANET. The greater part of the protocols, nonetheless, utilizes a single route and don't use different alternate 

paths. Along these lines a dynamic multi-path source routing (DMSR) protocol is proposed to enhance existing on-request routing 

protocols. It comprises of three noteworthy stages, in particular routing discovery, multipath routing choosing and routing 

maintenance. In multi-way directing choosing stage, the perfect number of multi-way steering is accomplished to tradeoff between 

stack adjusting and network overhead. Reenactment comes about demonstrate that such convention strikingly builds the parcel 

conveyance proportion with bring down routing overhead. It will give a successful answer for wireless communication. 
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Introduction 

In a mobile wireless network, multipath routing provides a 

powerful approach to recoup from visit network failures, 

adjust load and vitality assets among network nodes, and 

permit more secure and strong data transmission. Multipath 

routing likewise offers different favorable circumstances. In a 

customary network infrastructure, traditional multipath 

routing permits stack adjusting among multiple routes, 

lessening network traffic clog and enhancing the general 

quality of service (QoS). Transmitting information through 

different ways in parallel additionally allows collection of 

network bandwidth [1]. Higher versatility can be accomplished 

by transmitting data either needlessly or with blunder 

remedying data through particular courses all the while. With 

regards to Adhoc networking, all the established utilizations of 

multipath routing still apply, however Adhoc multipath 

routing provides extra advantages [2]. To start with, in a 

mobile environment, a pre-set up course is probably going to 

break regularly and decreasing the disappointment 

recuperation time by having standby option courses can 

essentially influence the QoS saw by end-users. Rotating ways 

to transmit data can likewise spread the vitality use among 

network nodes and draw out the battery life for the Adhoc 

network in general. Furthermore, transmitting scrambled data 

across numerous courses can essentially diminish the 

probability of man-in-the-center, replay, and eavesdropping 

attacks [3]. This property is particularly critical in mobile 

environments, since wireless communication is innately more 

powerless against security failures.  

Mobility makes it troublesome or difficult to keep up a 

worldwide perspective of the network Mobility likewise has 

suggestions as far as storing arrangements. On the off chance 

that stored data at transitional hubs is regularly out of date, 

reserving can corrupt routing performance since 

distinguishing off base routing information is not quick [4]. 

Notwithstanding the dynamic topology, temperamental and go 

restricted wireless transmission makes strength a necessity as 

opposed to an improvement in a routing solution. Since 

mobile transmitters are probably going to be battery 

controlled, routing protocols need to limit the communication 

for organizing network nodes. 

 

Review of Literature 

Multipath routing has regularly fit be of more evident use to 

association situated networks; call blocking likelihood is just 

applicable to association arranged networks. However, in 

bundle arranged networks, like the Internet, multipath routing 

could be utilized to ease clog by routing packets from very 

used connects to joins which are less exceedingly used [5]. The 

disadvantage of this approach is that the cost of putting away 

additional courses at every switch as a rule blocks the 

utilization of multipath routing. Be that as it may, multipath 

routing strategies have been proposed for OSPF, a broadly 

utilized Internet routing protocol. Multipath controlling has 

been researched in a couple of one of kind settings. Regular 

circuit traded phone systems used a sort of multipath steering 
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called substitute way coordinating [6]. In substitute way 

coordinating, each source center point and goal center have a 

plan of ways (or multipath) which include a basic way and at 

least one exchange ways. Exchange way coordinating was 

proposed with a particular ultimate objective to decrease the 

call blocking probability and extension general system use.  

 

Multipath Routing in Mobile Ad Hoc Networks 

Steering Protocol is required at whatever point a package 

ought to be transmitted to a goal by implies of number of hubs 

and different Routing Protocols have been proposed for such 

kind of framework. These Protocols discover a course for 

package conveyance and pass on the bundle to the correct 

goal. The investigations on different parts of Routing 

Protocols have been a dynamic scope of examination for quite 

a while [7]. On a very basic level, Routing Protocols can be 

widely requested into three sorts as Table-driven Protocols or 

Proactive Protocols, On-Demand Protocols or Reactive 

Protocols and Hybrid Protocols. Regardless, here we are 

discussing quite recently Proactive and Reactive Protocols [8]. 

a. Table Driven or Proactive Protocols: In Proactive or 

Table-driven Routing Protocols, every hub persistently 

keeps up state-of-the-art courses to each other hub in the 

network. Routing information is occasionally transmitted 

all through the network with a specific end goal to keep up 

Routing Table consistency. In this manner, if a course has 

just existed before traffic arrives, transmission happens 

immediately. Other-wise, traffic packets should hold up in 

line until the point when the hub gets steering information 

corresponding to its goal. Notwithstanding, for profoundly 

powerful network topology, the Proactive plans require a 

lot of assets to stay up with the latest and dependable. 

Certain Proactive Routing Protocols are DSDV, Wireless 

Routing Protocol (WRP), Global State Routing (GSR) and 

Cluster head Gateway Switch Routing (CGSR).  

b. On Demand or Reactive Protocols: In Reactive Protocols, 

a node initiates a course disclosure all through the 

network, just when it needs to send bundles to its goal. For 

this reason, a hub starts a route discovery procedure 

through the network. This procedure is finished once a 

course is resolved or every single conceivable stage has 

been inspected. Once a course has been built up, it is kept 

up by a route maintenance process until either the goal 

ends up plainly difficult to reach along each way from the 

source or until the point when the route is never again 

wanted. In Reactive plans, hubs keep up the routes to 

dynamic goals [9]. A route search is required for each 

obscure goal. Subsequently, hypothetically the 

communication overhead is lessened at cost of deferral due 

to route research. Some Reactive Protocols are Cluster 

Based Routing Protocol (CBRP), AODV, DSR, TORA, 

Associatively Based Routing (ABR), Signal Stability 

Routing (SSR) and Location Aided Routing (LAR). 

 

Classification of ad hoc routing protocols 

 

 
 

Fig 1: Classification of ad hoc routing protocols 

 

ADHOC On-Demand Multipath Distance Vector Routing 

(AOMDV) 

Marina and Das (2002) says that Ad hoc On-demand 

Multipath Distance Vector (AOMDV) which is an extension 

of Ad hoc On-demand Distance Vector (AODV) and it’s also 

establishes multiple loop-free and link-disjoint paths A source 

node floods a RREQ to the entire network in order to find 

routes to the destination and when the destination node 

receives the RREQ via different neighbors, it transmits 

multiple Route Reply (RREP) packets to the source node. Lee 

proposed a multiple routing protocol considering the residual 

battery capacity of route candidate nodes based on AOMDV. 
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When a destination node replies RREP packets to the source, 

intermediate nodes add their current battery status to the sum 

of the battery capacity field in the RREP packet in order to 

select data transmission route [10]. Introduced a threshold of 

the battery status of nodes. When the residual battery of 

intermediate nodes becomes under the threshold, they stop to 

flood RREQ packets and the source node switches to another 

route among candidates to extend network lifetime [11]. 

AOMDV protocol providing a route recovery mechanism 

when a link breaks in an active route to reduce lost packets. 

 

Reliability in Multi-path Routing 

In the most recent ten years, Mobile Ad hoc Network 

(MANET) advancements have been hugely developing. A 

MANET is an autonomous system of mobile nodes associated 

by wireless connections, with no static foundation, for 

example, access focuses. Such kind of networks was presented 

masculine for military and crisis applications, however as of 

late, the cross section worldview, it can promise omnipresent 

correspondence administrations, and it is required when no 

cell or other altered frameworks are accessible. To achieve a 

destination hub situated out of the scope of the sender hub, a 

multi-bounce correspondence procedure must be abused; in 

such a case, every hub needs to participate with alternate ones 

and goes about as transfer for parcel transmission. In this 

situation, the flimsiness of the topology (connection and hub 

disappointments) because of node mobility and/or changes in 

remote spread conditions can regularly offer ascent to 

disconnected routes. 

 

Multipath Vs Single Path Routing 

The process of transmitting the data packet from source to 

destination via wireless medium in mobile ad hoc networks is 

termed as routing. It becomes the major issue in ad hoc 

network, as it possess exclusive configuration. 

 Single Path Routing: In case of single path routing, a 

single path is utilized to transmit the packets from the 

source to destination. The process of including the route 

information in the packet header corresponds to the 

dynamic source routing (DSR) protocol which is 

considered as source dependent single path routing 

algorithm. Whereas for ad hoc on-demand distance vector 

routing (AODV) protocol, the destination nodes 

information is included in the packet header and in order 

to transfer the data packets in single path, hop-by-hop 

packet forwarding mechanism is utilized. Owing to the 

inconsistency of the wireless infrastructure and nodes 

mobility, single path routing protocols causes 

performance degradation in mobile networks. 

 Multipath Routing: The process of discovering multiple 

routes among the distinct source and single destination at 

the time of single route discovery corresponds to multi-

path routing. In MANET, the prevailing issues such as 

scalability, security, network lifetime, etc can be handled 

by the multipath routing protocols. This protocol 

enhances the end-to-end throughput and offers load 

balancing in MANETs. 

 

Table Driven Routing Protocols 

In Table-driven routing protocols every hub keeps up one or 

more tables containing steering data to each other hub in the 

network. All hubs overhaul these tables in order to keep up a 

steady and up and coming perspective of the network. On 

account of different and various promotions hoc protocols 

there is a conspicuous requirement for a general scientific 

categorization to classify protocols considered. Conventional 

order is to divide protocols to table-driven and to source-

started on-interest driven conventions [1]. Table-driven routing 

protocols attempt to keep up steady, progressive routing 

information from every hub to each other hub. Network nodes 

keep up one or numerous tables for routing data. Hubs react to 

network topology changes by propagating route overhauls all 

through the network to keep up a consistent network view. 

Source-started on-interest protocols create routes only when 

these routes are required. The need is started by the source, as 

the name recommends. At the point when a node requires a 

course to a destination, it starts a route discovery process 

within the network. This procedure is finished once a route is 

found or all conceivable course stages have been analyzed. 

After that there is a course support system to keep up the 

substantial routes and to expel the invalid courses. At the point 

when the network topology changes the hubs engender update 

messages all through the network in request to keep up 

predictable and a la mode routing information about the entire 

system. These routing protocols contrast in the technique by 

which the topology change data is disseminated over the 

network and the quantity of necessary routing-related tables. 

 

The Wireless Routing Protocol (WRP) 

The Wireless Routing Protocol (WRP) is a table-based 

distance-vector routing protocol. Each node in the network 

maintains a Distance table, a Routing table, a Link-Cost table 

and a Message Retransmission list. The Wireless Routing 

Protocol (WRP) is a proactive, destination-based protocol. 

WRP belong to the class of path finding algorithms. The 

Distance table of a node x contains the distance of each 

destination node y via each neighbor z of x. It also contains 

the downstream neighbor of z through which this path is 

realized. The Routing table of node x contains the distance of 

each destination node y from node x, the predecessor and the 

successor of node x on this path. It also contains a tag to 

identify if the entry is a simple path, a loop or invalid. Storing 

predecessor and successor in the table is beneficial in 

detecting loops and avoiding counting-to-infinity problems. 

The Link-Cost table contains cost of link to each neighbor of 

the node and the number of timeouts since an error-free 

message was received from that neighbor. The Message 

Retransmission list (MRL) contains information to let a node 

know which of its neighbor has not acknowledged its update 

message and to retransmit update message to that neighbor. 

 

Fisheye State Routing 

Fisheye State Routing (FSR) is a change of GSR. The 

expansive size of update messages in GSR squanders a lot of 

network bandwidth. In FSR, each update message does not 

contain data about all hubs. Rather, it trades data about nearer 

hubs more every now and again than it does about more 

distant hubs accordingly diminishing the update message 

measure. So each node gets accurate information about 

neighbors and the detail and precision of information 
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decreases as the separation from hub increases. Figure 2 

characterizes the extent of fisheye for the inside (red) node.  

 

 
 

Fig 2: Accuracy of information in FSR 

 

The scope is characterized regarding the hubs that can be 

come to in a specific number of bounces. The center node has 

most exact data about all hubs in the white circle et cetera. 

Despite the fact that a hub does not have accurate information 

about distant nodes, the parcels are steered effectively on the 

grounds that the route information turns out to be increasingly 

exact as the bundle draws nearer to the goal. FSR scales well 

to large networks as the overhead is controlled in this plan. 

 

Hierarchical State Routing 

The trademark includes of Hierarchical State Routing (HSR) 

is multilevel clustering and intelligent dividing of mobile 

nodes. The network is divided into groups and a bunch head 

chose as in a bunch based algorithm. In HSR, the group heads 

again arrange themselves into clusters and so on. The hubs of 

a physical cluster communicate their connection data to each 

other. The bunch head outlines its cluster’s information and 

sends it to neighboring group heads by means of portal. As 

appeared in the figure 3, these group heads are individual from 

the cluster on a level higher and they exchange their link 

information and also the compressed lower-level information 

among each other et cetera. Anode at each level floods to its 

lower level the information that it gets after the algorithm has 

keep running at that level. So the lower level has hierarchical 

topology information. Each node has a hierarchical address. 

One approach to dole out hierarchical address is the cluster 

numbers in transit from root to the hub as indicated in figure 

2. A passage can be come to from the root by means of more 

than one path, so door can have more than one hierarchical 

address. A hierarchical address is sufficient to guarantee 

conveyance from anyplace in the network to the host. 

 
 

Fig 3: An example of clustering in HSR 

 

Cluster head Gateway Switch Routing Protocol 

Cluster head Gateway Switch Routing (CGSR) uses as basis 

the DSDV Routing algorithm described in the previous 

section. The mobile nodes are aggregated into clusters and a 

cluster-head is elected. All nodes that are in the 

communication range of the cluster-head belong to its cluster. 

A gateway node is a node that is in the communication range 

of two or more cluster-heads. In a dynamic network cluster 

head scheme can cause performance degradation due to 

frequent cluster-head elections, so CGSR uses a Least Cluster 

Change (LCC) algorithm. In LCC, cluster-head change occurs 

only if a change in network causes two cluster-heads to come 

into one cluster or one of the nodes moves out of the range of 

all the cluster-heads. 

 

 
 

Fig 4: Example of CGSR routing from node 1 to node 12 

 

The general algorithm works in the following manner. The 

source of the packet transmits the packet to its cluster-head. 
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From this cluster-head, the packet is sent to the gateway node 

that connects this cluster-head and the next cluster-head along 

the route to the destination. The gateway sends it to that 

cluster-head and so on till the destination cluster-head is 

reached in this way. The destination cluster-head then 

transmits the packet to the destination. Figure 4 shows an 

example of CGSR routing scheme.  

Each node maintains a cluster member table that has mapping 

from each node to its respective cluster-head. Each node 

broadcasts its cluster member table periodically and updates 

its table after receiving other nodes broadcasts using the 

DSDV algorithm. In addition, each node also maintains a 

routing table that determines the next hop to reach the 

destination cluster.  

 

Conclusion 

In this study we found that the different parts of mobile ad-hoc 

networking, the diverse routing protocols utilized for wireless 

sensor networks and the NS-2 network simulator. 

Additionally, we looked at DSDV and AODV routing 

protocols for ad hoc networks utilizing ns-2 reproductions. 

DSDV utilizes the proactive table-driven routing strategy 

while AODV utilizes the responsive On-request routing 

strategy. AODV performs better under high mobility 

simulations than DSDV. High mobility brings about incessant 

connection disappointments and the overhead engaged with 

refreshing every one of the hubs with the new routing 

information as in DSDV is considerably more than that 

included AODV, where the courses are made as and when 

required. AODV is utilizes on - request route discovery, yet 

with different routing mechanics. AODV utilizes routing 

tables, one course for every goal, and goal succession 

numbers, an instrument to avoid circles and to decide 

freshness of routes. There are still many challenges 

confronting wireless ad hoc networks. However in light of 

these points of interest, wireless ad hoc networks are winding 

up increasingly pervasive on the world.  
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