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 Due to the advances of wireless communication technology, low

applications. A mobile ad hoc network (MANET) is a constant self
with no access point. The mobile devices are free to move and organize themselves arbitrarily. The primary challenge in build
MANET is equipping each device to continuously maintain the information required to properly route traffic. Researchers
world concentrating more on developing the routing protocols in MANET and number of protocols is quite incrementing day by da
to the different sequence of events in the network such as topology and size of the network, it is challenging t
the protocols. In this paper we mainly focus on the characteristics, advantages and disadvantages of existing routing protoco
Various MANET routing protocols in Wireless Sensor Network is discussed. Additionally, th
obtain the analysis of the protocols and recommend which protocols 
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INTRODUCTION 
 
 In the next genesis of wireless communication 
systems, there will be a need for the rapid 
development of independent mobile users. Important 
illustrations include establishing efficient, dynamic 
communication for emergency/rescue operations, 
private sectors, disaster relief efforts, and military 
networks [1]. This kind of network scenarios cannot 
be applicable in centralized approach and can be 
realized as applications of Mobile Ad Hoc Networks 
(MANET). A MANET is a self
infrastructure-less network with the group of 
users that broadcast over wireless links. The 
topology of the network may alter rapidly because of 
the mobile nodes and it is decentralized, where all 
network movement including delivering messages 
and discovering the topology must be executed by 
the nodes themselves [13]. MANET provides potent 
and efficient operation in mobile environments. In 
ad-hoc networks all the mobile nodes are 
dynamically connected in an arbitrary manner. Nodes 
in such network maintain their own routes to other 
nodes in the network.  
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ABSTRACT 

Due to the advances of wireless communication technology, low-cost and powerful wireless transceivers are widely used in mobile 
applications. A mobile ad hoc network (MANET) is a constant self-configuring, infrastructure-less network connected by wireless 
with no access point. The mobile devices are free to move and organize themselves arbitrarily. The primary challenge in build
MANET is equipping each device to continuously maintain the information required to properly route traffic. Researchers
world concentrating more on developing the routing protocols in MANET and number of protocols is quite incrementing day by da
to the different sequence of events in the network such as topology and size of the network, it is challenging t
the protocols. In this paper we mainly focus on the characteristics, advantages and disadvantages of existing routing protoco
Various MANET routing protocols in Wireless Sensor Network is discussed. Additionally, this review will benefit the researchers to 
obtain the analysis of the protocols and recommend which protocols may function superior with respect to varying network scenarios 
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private sectors, disaster relief efforts, and military 

. This kind of network scenarios cannot 
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users that broadcast over wireless links. The 
topology of the network may alter rapidly because of 
the mobile nodes and it is decentralized, where all 
network movement including delivering messages 
and discovering the topology must be executed by 
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hoc networks all the mobile nodes are 
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in such network maintain their own routes to other 

 
Fig.1: Mobile Ad-hoc Network
 
2. Routing Protocols In Manet
 In order to assist the progress of communication 
within the network, a routing protocol is used to 
discover routes between nodes. Efficient route 
creation between the nodes is a 
network routing protocol and it may deliver the data 
effectively in a timely manner
routing also avoids the overhead and it consume less 
bandwidth during the route construction within the 
network. Various applications
networks are personal area networking, Military 
environment, Civilian environments and Emergency 
operations etc. According to the routing strategy, the 
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cost and powerful wireless transceivers are widely used in mobile 
less network connected by wireless links 

with no access point. The mobile devices are free to move and organize themselves arbitrarily. The primary challenge in building a 
MANET is equipping each device to continuously maintain the information required to properly route traffic. Researchers around the 
world concentrating more on developing the routing protocols in MANET and number of protocols is quite incrementing day by day. Due 
to the different sequence of events in the network such as topology and size of the network, it is challenging to predict the performance of 
the protocols. In this paper we mainly focus on the characteristics, advantages and disadvantages of existing routing protocols in MANET. 
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hoc Network. 

Routing Protocols In Manet: 
In order to assist the progress of communication 

within the network, a routing protocol is used to 
discover routes between nodes. Efficient route 
creation between the nodes is a major goal of ad-hoc 
network routing protocol and it may deliver the data 
effectively in a timely manner [1]. Such type of 
routing also avoids the overhead and it consume less 
bandwidth during the route construction within the 
network. Various applications of mobile ad-hoc 
networks are personal area networking, Military 
environment, Civilian environments and Emergency 
operations etc. According to the routing strategy, the 
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routing protocols can be categorize as proactive, 
reactive and hybrid routing [6]. Based on the network 
structure these are divided as flat, hierarchical and 
position based routing. Both the proactive and 
reactive protocols fall under the flat routing. 
 

 
 
Fig. 2: Classification of Routing Protocols. 
 
3. Proactive Routing: 
 In proactive routing protocol, every node in the 
network maintaining routing tables for the 
transmission of data packets and it represents the 
entire topology of the network. In order to manage 
the up-to-date routing information from each node to 
every other node, the tables need to be updated 
frequently. The information about the topology in the 
network needs to be replaced between the nodes 
regularly to maintain the up-to-date routing 
information, leading to relatively high overhead on 
the network [4]. Also, the request will be available 
for the routes. Different proactive routing protocols 
are used to maintain the routing information in the 
form of tables. 
� DSDV 
� GSP 
� WRF 
� OLSR 

 
A. Dsdv (Destination Sequcence Distance Vector 
Routing):  
 DSDV uses the bellman-ford algorithm to 
determine the route from source to destination. It is 
table driven proactive protocol. In this routing 
protocol, the topology can be maintained by 
exchanging the routing messages to the neighboring 
nodes based on the periodical updates. Due to the 
updates, it causes routing loop problem. To avoid 
those problems within the network, each node 
consists of sequence number to broadcast the data 
[1]. Therefore the sequence number must be 
incremented when periodical update is made by the 
node. The link is present, then sequence number is 
even otherwise it is odd. This protocol guarantee that 
each node in a network continuously exhibit to each 
of their neighbor, so that the updating of routing 
table has be known to all nodes and they might be in 
a position to find out shortest path to reach 
destination. The fields of routing table are as 
following: destination, sequence number, installs 
time, stable data etc.. Sequence numbers are 

basically originated from destination itself which 
ensures loop freeness [10]. Install time are used to 
delete fake entries from table. Stable data is basically 
a pointer to a table holding information on how 
stable a route is and also used to damp fluctuations in 
network.  
 
Advantages: 
• DSDV protocol eliminate routing loop problem. 
• Due to the incremental updates, traffic can be 
avoided. 
• In routing table, DSDV not maintain multiple 
paths to destination. A good practice in DSDV is to 
maintain best paths to a destination only. Because of 
this space consumed by routing table is reduced. 
• In routing table, less modification is needed for 
periodical updates. 
 
Disadvantages: 
• Wastage of bandwidth due to unnecessary 
advertising of routing information even if there is no 
change in the network topology. 
•  DSDV doesn’t support Multi path Routing.  
• It is difficult to determine a time delay for the 
advertisement of routes. 
• It is difficult to maintain the routing table’s 
advertisement for larger network. Each and every 
host in the network should maintain a routing table 
for advertising. But for larger network this would 
lead to overhead, which consumes more bandwidth. 
• DSDV requires a regular update of its routing 
tables, which uses up battery power and a small 
amount of bandwidth even when the network is idle. 
• Whenever the topology of the network changes, 
a new sequence number is necessary before the 
network re-converges; thus, DSDV is not suitable for 
highly dynamic or large scale networks. (As in all 
distance-vector protocols, this does not perturb traffic 
in regions of the network that are not concerned by 
the topology change.) 
• Route fluctuations within the network.  

 
B. Gsp(Gossip-Based Sleep Protocol): 
 GSP is the efficient routing protocol to achieve 
energy efficiency in wireless ad-hoc networks. The 
main objective of this protocol is to employ 
probabilistic based sleep modes - essentially, tossing 
a coin to decide whether or not a node should sleep 
for the next period. By introducing sleep mode into 
the network, the total energy consumption of the 
network can be reduced and the network lifetime can 
be prolonged. In this routing protocol, each node 
generate random time interval and chooses either 
going to sleep with probability p or staying awake 
with probability 1− p for this period [9]. 
 
Advantages: 
• GSP ensure low energy consumption of the 
sensor nodes and increased network lifetime. 
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• GSP is a simple routing protocol and it does not 
require any information’s even from the neighbor 
nodes for proper communication of nodes within the 
network 
• Flooding overhead can be avoided. 
 
Disadvantages: 
• The transmission of packets between source and 
destination may go through longer paths, if the nodes 
sleeping are on the shortest paths between source and 
destination nodes, resulting in more energy 
consumption in the network-wide communication. 
• In GSP, due to the mode change of the nodes the 
link breakage may occur often. Therefore, more 
overhead is generated to overcome the link failures 
and this will consume some extra energy. 
 
4. Reactive Routing: 
 Reactive Routing Protocol (RRP) is a 
bandwidth-efficient on-demand routing protocol for 
MANETs. In this protocol, if the source node needs 
to broadcast the data packets to the destination node 
then the route search process is initiated by the 
originator node [4]. Also, it broadcast the route 
request (RREQ) packets within the network for route 
discovery process. Compare to proactive protocols, it 
has higher latency but lower overhead. Thus the need 
for a route generates the process of route search is 
called Reactive Routing Protocol. Various protocols 
are 
� AODV 
� DSR 
� ABR 

 
A. Aodv (Ad-Hoc On Demand Distance Vector 
Routing): 
 AODV is reactive routing protocol designed for 
mobile ad hoc networks. The protocol was also 
designed to work in a network where all the nodes 
trust each other. It is capable of both unicast and 
multicast routing. In this routing protocol, when the 
communication between the nodes is idle, it does not 
require nodes to maintain routes to destinations. 
AODV defines three types of messages such as 
Route Requests (RREQs), Route Replies (RREPs) 
and Route Errors (RERRs) [1]. The route finding 
process can be done by RREQ messages, the routes 
can be finalized by RREP messages and link 
breakage in an active route of the network notified by 
RERR messages. A new route must be generated by 
initiating RREQ message [4]. The receiving node 
records the information in the routing table. 
Therefore the neighbor node send back the RREP 
message to the source based on the unicast routing. 
During the communication link breakages can 
happen at any time and it will be notified by RERR 
messages [8]. To avoid those problem in the 
network, increment the destination sequence number 
and local repair to be done. The appropriate 
maintenance of destination sequence numbers is 

essential to keeping AODV loop-free and thereby 
avoiding the “counting to infinity” problem [10]. It 
provides quick adaptation to dynamic link 
conditions, low processing, memory overhead, low 
network utilization, and unicast route determination 
to destinations within the ad hoc network. 
 
Advantages: 
• AODV is suitable for MANET as well as 
VANET, because of its dynamic nature. 
• The routes are established on demand and 
destination sequence numbers are used to find the 
latest route to destination due to the reactive 
protocol. 
• Delay is less due to dynamic link connection.  
 
Disadvantages: 
• As the route is not initially known, so to find the 
route information from one node to other node in a 
network on demand the overhead on bandwidth is 
occurred. 
• The loss of efficient route maintenance 
technique due to the network on demand causes the 
traffic information will may not be reusable. 
• AODV lacks support for high throughput routing 
metrics: AODV is designed to support the shortest 
hop count metric. This metric favors long, low 
bandwidth links over short, high-bandwidth links.  
• As this protocol is reactive in nature, so until the 
flow is initiated, it will not discover a route. 
Therefore route discovery latency is high for large 
networks like mesh. 
 
B. Dsr (Dynamic Source Routing): 
 DSR is designed specifically for multi hop ad-
hoc networks of mobile nodes. DSR is completely 
Self-configuring and self-maintaining routing 
protocol for wireless networks without the need of 
administration [1]. It is mainly composed of two 
mechanisms such as route discovery and route 
maintenance. In this routing protocol, route 
discovery is mainly for finding the optimum path 
between the source and destination and route 
maintenance assures that the transmission path is 
optimum and it also checks routing loop problem. 
DSR maintains the source route for communication. 
Normally the sender checks the route cache to send 
the packet from source to destination [8]. Therefore 
the route cache is used to identify the route and 
transmit the packets between the nodes. If the route 
is not found, then route discovery protocol can be 
initiated to discover the route between the hops. A 
route will also no longer work if any of the hosts 
along the route should fail or be powered off. The 
monitoring of the correct operation of a route can be 
handled by route maintenance. When route 
maintenance detects a problem with a route in use, 
route discovery may be used again to discover a new, 
correct route to the destination. 
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Advantages: 
• In DSR, routes maintained only between nodes 
who need to communicate reduces overhead of route 
maintenance. 
• Route caching ensures the routing protocol for 
proper transmission of packets and it reduces route 
discovery overhead. 
• A single route discovery may find the routes to 
the destination, due to intermediate nodes replying 
from local caches. 
 
Disadvantages: 
• Due to source routing, packet header size grows 
and increasing route requests may potentially reach 
all nodes in the network. 
• Route requests propagated by neighboring nodes 
creates the collision within the network and 
increasing traffic due to the route replies come back 
from the nodes replying using their local cache 
creates route reply storm problem. 
• Route Reply using a stale cached route, affecting 
other caches due to the invalid cached routes is 
incorporated. 

 
C. Abr (Associativity-Based Routing): 
 ABR is an efficient reactive routing protocol for 
mobile ad-hoc Wireless Sensor Networks. It is a 
compromise between broadcast and point-to-point 
routing. Based on the associativity states the route 
has been selected between the nodes for effective 
transmission of packets [11]. In this routing, route 
reconstruction and high throughput can be achieved 
by the efficient route selection. ABR routing protocol 
consists of three major phases (i) Route Discovery   
Phase, (ii) Route Reconstruction   (RRC) Phase, and 
(iii) Route Deletion Phase. Initially, when a source 
node desires a route, the route discovery phase is 
invoked. When a link of an established route changes 
due to movement of any node, the Route 
Reconstruction   RRC phase is invoked. When the 
source no longer desires the route, the route deletion 
phase is initiated. Finally, the destination selects the 
shortest path which has stable long-lived path. 
  
Advantages: 
• In ABR, Frequent reconstruction of routes and 
can be avoided by efficient selection of routes. 
• It reduces flooding within the network by 
reducing the reconstruction of the routes. 
 
Disadvantages: 
• Instead of shortest path, it selects the longest 
path between the source and destination. 
 
5. Hybrid Routing: 
 Hybrid Routing Protocol (HRP) is a network 
routing protocol that combines the proactive and 
reactive routing approaches. In this routing, the 
optimal route between the source and destination and 
data modifications in the network topology can be 

determined efficiently by Hybrid routing [7]. Here, 
the network divided into zones and use one 
protocol within the zone, and another between them. 
HRP is also known as Balanced Hybrid Routing 
(BHR).various hybrid routing protocols are 
� ZRP 
� HARP 
� TORA 
 
A. Zrp (Zone Routing Protocol): 
 The Zone Routing Protocol (ZRP) is a hybrid 
routing protocol for mobile ad hoc networks. In this 
routing protocol, it reduces the latency in reactive 
routing approaches and it decreases the control 
overhead of proactive routing approaches [7]. In 
ZRP, the network is partitioned into routing zones 
based on the distances between mobile nodes and 
various routing paths are used for inter-zone and 
intra-zone packets. The two major routing 
approaches on behalf of proactive and reactive 
routing i.e. the Intra-zone Routing protocol (IARP), 
is used inside routing zones and the Inter-zone 
Routing Protocol (IERP) is used between routing 
zones, respectively. In IARP, link state information 
of nodes can be maintained and if the source and 
destination nodes are in the same routing zone, a 
route can be available immediately. Therefore, the 
most of the existing proactive routing schemes can 
be used as the IARP for ZRP. The IERP reactively 
initiates a route discovery when the source node and 
the destination are residing in different zones. The 
route discovery in IERP is similar to DSR with the 
exception that route requests are propagated via 
peripheral nodes. 
 
Advantages: 
• ZRP controls the traffic which is caused by the 
periodic flooding of routing packets. 
• Wastage of bandwidth and control overhead can 
be reduced by the ZRP efficiently. 
 
Disadvantages: 
• ZRP occupies more memory space due to the 
higher level topological information. 
• In routing zones, overlapping may occur often. 
 
B. Harp (Hybrid Ad-Hoc Routing Protocol): 
 Hybrid ad-hoc routing protocol is an efficient 
routing protocol and it combines the proactive and 
reactive routing approaches. In HARP, the nodes 
within the zone and its neighboring zones routing 
information can be maintained by each node. That is, 
it exhibits proactive behavior within a zone, and 
reactive behavior between zones. The two major 
levels on behalf of routing: intra-zone and inter-zone, 
depending on whether the destination belongs to the 
same zone as the forwarding node. The main goal of 
the HARP is to create and maintain the stable path 
between the source and destination according to the 
zone level stability [3]. But, it leaves the network 
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topology generation to Distributed Dynamic Routing 
called DDR.This type of separation facilitate the 
routing protocol, and makes the design modular. 
Compare to ZRP, it reduces flooding and bandwidth 
utilization and it is more suitable for priority classes.  
 
Advantages: 
• During the data transmission, HARP avoids the 
path failure due to the extra delay. 
• It reduces bandwidth utilization and energy 
consumption of nodes. 
• HARP maintain the routing path efficiently 
regarding the degree of zone stability. 
• It limits flooding in the network. 
 
Disadvantages: 
• In HARP, the topology knowledge for 
neighboring nodes is also needed and the zone level 
stability is used as a QoS parameter to select more 
stable route.  
 
6. Geographic Routing: 
 Geographical routing (also called position-based 
routing). In this routing, instead of using the network 
address to find the routing path, the originator node 
broadcast the message to the geographic location of 
the target node [2]. Also, the originator node is aware 
of the destination location and therefore each node 
within the network predict its own location. 
Simultaneously, the data packets can be routed to the 
target node without knowledge of the network 
topology or a prior route discovery. Various position-
based routing protocols are 
� GPSR 
� GEAR 
� GAF 
 
A. Gpsr (Greedy Perimeter Stateless Routing): 
 GPSR is an efficient routing protocol for mobile, 
wireless networks. GPSR can be applied to Sensor 
networks, Rooftop networks, Vehicular networks and 
ad-hoc networks .GPSR is a combination of both 
greedy forwarding and Perimeter Forwarding to find 
the best path in a given topology [2]. In this routing 
protocol, greedy forwarding to forward packets to the 
final destination using the most efficient path. The 
benefit of greedy forwarding to remember the 
location of the neighbor nodes and routing decisions 
can be made dynamically. If the greedy forwarding 
algorithm fails, perimeter forwarding algorithm will 
be used and it applies the right-hand rule to traverse 
the edges and find the routes around the perimeter of 
the region. 
 
Advantages: 
• GPSR uses greedy forwarding and perimeter 
forwarding to avoid the routing problem efficiently 
and to find valid routes quickly as the topology 
changes and old routes break. 
Disadvantages: 

• The Perimeter Forwarding Algorithm uses a 
longer path to the destination so the perimeter 
forwarding algorithm less efficient and cannot be 
used alone. 
• Location inaccuracy is the major problem in 
GPSR protocol due to the flaw in the planarization 
algorithm can it can be modified using position based 
routing algorithm. 
 
B. Gear(Geographical And Energy Aware 
Routing):  
 Geographic and Energy Aware Routing (GEAR) 
algorithm is a location based routing protocol in 
wireless sensor network. Routing a packet towards 
the target region uses energy aware neighbor 
selection and Recursive Geographic Forwarding to 
scatter the packet inside the destination region. The 
main idea is to reduce the number of activity in 
directed diffusion by only considering a certain 
region rather than sending the interests to the whole 
network. Therefore, GEAR can save more energy 
than directed diffusion. It has two main parts i) Route 
packets towards a target region through geographical 
and energy aware neighbor selection ii) Scatter the 
packet within the region [12]. There are two cases to 
consider: (a) When a closer neighbor to the 
destination exists: GEAR picks a next-hop node 
among all neighbors that are closer to the destination. 
(b) When all neighbors are further away: In this case, 
there is a hole. GEAR picks a next-hop node that 
minimizes some cost value of this neighbor. 
According to this protocol, each node stores two 
types of cost of reaching the destination: estimated 
cost and learning cost. The estimated cost is a 
combination of residual energy and distance to 
destination. The learned cost is a modified estimated 
cost and it accounts the routing around holes in the 
network. 
 
Advantages: 
• GEAR attempts to balance energy consumption 
and thereby increase network lifespan. 
• GEAR performs better in terms of connectivity 
after initial partition. 
 
Disadvantages: 
• GEAR has limited scalability and is often 
identified as one of the major disadvantage. Another 
problem faced by the protocols is that high overhead 
which affects the energy efficiency. 
 
C. Gaf (Geographic Adaptive Fidelity):  
 Geographic Adaptive Fidelity or GAF is an 
effective energy aware location-based routing 
algorithm designed primarily for mobile ad hoc 
networks, but is used in sensor networks as well. The 
main aim of this protocol is to enhance the 
performance of wireless sensor networks by 
identifying equivalent nodes with respect to 
forwarding packets. In GAF protocol, each node uses 
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location information of destination node to forward 
the packets. It has three major phases i.e. Discovery 
phase, sleeping phase and Active phase. In this 
protocol, the whole network area can be partitioned 
into equal sized virtual grids [5]. Therefore, each grid 
consist of number of nodes and master node can be 
selected based on the residual battery energy of the 
sensor node. Here, master node to stay awake for a 
certain period of time and then they go to sleep. This 
node is responsible for monitoring and reporting data 
to the sink on behalf of the nodes in the zone. Other 
nodes in the same grid can be regarded as redundant 
with respect to forwarding packets, and thus they can 

be safely put to sleep without sacrificing the routing 
fidelity. 
 
Advantages: 
• GAF reduces energy consumption by turning off 
the nodes for certain time period of time. 
• Reduces the overhead and communication hole 
problem. 
 
Disadvantages: 
• It consumes more memory space to save the 
sequence of the nodes. 

 
7. Comparison Of Routing Protocols: 
 
Table I: Comparison of Routing Protocols. 

Routing 
protocols 

Network 
Topology 

Route 
Computation 

Route Metric 
Routing 

Overhead 
Caching 
Overhead 

Delay Throughput 

DSDV Flat Proactive Shortest path 
Medium 

 
High 

High 
 

Low 

GSP Flat Proactive Shortest path High Medium Low High 

AODV Flat Reactive 
Fastest and 

Shortest path 
High Low Low High 

DSR Flat Reactive Shortest path Low High Medium Low 

ABR Flat Reactive 
Link 

Associativity 
High Low Low High 

ZRP Flat Hybrid Shortest path Medium High Low Medium 

HARP Flat Hybrid 
Zone level 
stability 

Low High Medium Low 

Routing 
protocols 

Network 
Topology 

Route 
Computation 

Route Metric 
Routing 

Overhead 
Caching 
Overhead 

Delay Throughput 

GPSR Geographic Location-based Longest path High Low Medium High 
GEAR Geographic Location-based Longest path High High Low Low 
GAF Geographic Location-based Shortest path Low High Low High 

 
Conclusion: 
 The area of MANET (Mobile Ad-hoc Network) 
is promptly developing and challenging in Wireless 
Sensor Network compared to the traditional wired 
networks. Researchers has been focused mainly on 
routing protocols of MANET and its unique 
characteristics for extending network lifetime. 
Routing protocols are designed specifically for 
various applications in the network environment. So, 
conspiring an efficient routing protocols is very 
essential. In this paper, overall review of different 
routing protocols are discussed based on the 
categories and also we discussed its advantages and 
disadvantages according to the parameters. Ad-hoc 
routing protocols mainly classified into three 
categories: Flat based routing, Hierarchical routing 
and Geographic routing. Also, flat based routing is 
categorized as Proactive, Reactive and Hybrid 
routing. In our work, we have reviewed ten protocols 
i.e. AODV, DSR, DSDV, GSP, ABR, ZRP, HARP, 
GEAR, GAF and GPSR. Each of the protocols have 
unique characteristics and features according to the 
applications in the Wireless Sensor Networks. Here, 
we have initially described about flat routing which 
is carried out in flat networks where routing 
information is collected by the each route node 
distributes the information with its neighboring 

routers for better transmission of data packets and 
extends network lifetime. Secondly, we have gone 
through geographic routing where location 
information of the sensor nodes has been collected to 
identify the distance between the nodes and provides 
optimal routing path. Finally, comparison of the 
routing protocols have been discussed according to 
the parameters. In our review, we cannot say one 
protocol is best for all the scenarios compared to the 
other. Since, each of the protocols has its own pros 
and cons and it is suited for certain situations. In the 
sensor networks, several issues and challenges still 
exist that need to be solved in the future for better 
network environment. 
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