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Abstract— The wireless adhoc network is the decentralized 

type of network. Due to non presence of central controller 

routing. Security and quality of service are the three major 

issues of the network. In this paper, the routing issue of 

mobile adhoc network is discussed in the detail and also 

various routing protocols which are used to establish path 

from source to destination. The routing protocols are 

broadly classified into reactive, proactive and hybrid type of 

routings. 
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I. INTRODUCTION 

In day-to-day communication, wireless networks play a 

prominent role. There are many applications where it is 

widely used like military applications, industrial 

applications and in personal area networks [1]. Due to its 

simplicity of installation, scalability, flexibility it is very 

popular in other applications also. In the case of wired 

network, it has fixed infrastructure like cell phones, 

microwave and RADAR etc. 

Wireless network has further two categories: 

Infrastructure and Infrastructure less. In Infrastructure 

wireless networks, the base stations are fixed, the mobile 

node can move while communicating. Moreover when 

nodes go out of the range of one base station it comes to the 

range of other base stations.  

In infrastructure less network or an adhoc network, 

base station is not fixed and router moves in any direction 

during communication.  So, this network makes their own 

route for flu using routing protocol [2]. In coming 

generations, MANET will be widely used in various 

applications due to its independent nature. It can join and 

leave network any time. Topology of the network changes 

dynamically and covers wide geographically area of 

network for communication.  Because of its decentralized 

nature, its scalability is better than infrastructure network. In 

any crucial scenarios such as military conflicts, natural 

disasters etc., ad-hoc network provides better performance 

due to the minimum configuration and quick operations. The 

mobile adhoc network can be categorized into three types. 

The type of the adhoc network is generally depends upon 

application. These categorises are mobile adhoc network, 

wireless sensor network and wireless mesh network.  

A. MANET 

MANET is a self-configuring network, in which topology is 

dynamic. These nodes are struggling to cope with the 

normal effect of radio communication channels, multi-user 

interference, multi-path fading etc. [3]. The design of an 

optimum routing protocol for MANET is highly difficult. To 

determine the connectivity of network organizations, there is 

a need of an efficient algorithm link scheduling, and routing 

in such dynamic scenarios, becomes very important. The 

efficiency of a routing algorithm depends on the proficient 

and winning route computation. Usually the shortest path 

algorithm is a successful method to calculate the optimal 

way in static networks. But this idea is not possible in 

MANET platform. There are many factors which can be 

considered for routing. Networks should adaptively change 

their routing paths depending on scenarios at any instance to 

improve any of these affects. 

 
Figure 1.1 Infrastructured and infrastructureless wireless 

networks 

B. Challenges OF MANET 

Routing: The topology of the network is constantly 

changing; the issue of routing packets between any pair of 

nodes becomes a challenging task. Most protocols should be 

based on reactive routing instead of proactive. Multi cast 

routing is another challenge because the multicast tree is no 

longer static due to the random movement of nodes within 

the network. Routes between nodes may potentially contain 

multiple hops, which is more complex than the single hop 

communication. 

1) Security:  

In Manet, security is one the important challenge due to its 

wireless environment. The data users from one node to 

another node must be transferred safely and completely. The 

least privilege principle can also enhance the security of 

MANET systems as proposed for organizations. Moreover, 

there are hybrid models are also available that are offering 

benefits of two access control models with implementations. 

2) QOS:  

Providing different quality of service levels in a constantly 

changing environment will be a challenge. The inherent 

stochastic feature of communications quality in a MANET 

makes it difficult to offer fixed guarantees on the services 

offered to a device. An adaptive Qos must be implemented 

over the traditional resource reservation to support the 

multimedia services. 

C. Routing Issues 

The  principle objective  of  these protocols is  to  create  an  

optimal pathway with minimal number of intermediary 

nodes  between source and  destination,  the route should 

have less overhead and reasonable  bandwidth consumption  

in order to transmit the message  on time [5].The  protocol 

should  be able to  perform  in  an  effective & efficient 

manner  throughout the  networking  environment  

consisting of heterogeneous ad hoc networks i.e.,  from 

small  to large  Multi-hop networks. The various categories 
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of ad hoc routing protocols. There are three categories of 

these routing protocols, which include proactive routing 

protocols, reactive routing protocols and hybrid routing 

protocols with respect to the routing topology used in 

MANET. 

1) Proactive Routing Protocol 

These routing protocols constantly retain the updated state 

of the network topology   by creating a routing table and this 

predefined information is used to establish path from source 

to destination. All the nodes present in the network  

creates&  maintains routing information to every node keep 

information of their adjacent node which is used at the time 

of path establishment and maintained information will be 

updated time to time [8]. The protocols which maintain 

routing protocols are least using in this type of network due 

to random topology and has high routing overhead in the 

network 

2) Reactive Routing Protocol 

These protocols are also known as source-initiated on-

demand routing protocols, these are demand driven reactive 

protocols. Therefore, they do not follow the procedure 

creating & updating routing tables with routing information 

at regular intervals. As they are on demand routing 

protocols, so they start route discovery only when they are 

asked. In order to send a packet to another node in the 

network using this protocol, then this protocol initiates a 

route discovery process to find reliable path to destination 

and establishing the connection to transmit data from source 

to destination [8].  In this process the RREQ packet is 

broadcasted throughout the network which adds a significant 

amount of control traffic to the network due to query 

flooding.  

3) Hybrid Routing Protocol  

These types of protocols make use of the strengths of both 

the previously discussed protocols by combining them 

together to obtain better results. In the initial stage routing is 

done with some predefined information which is kept on the 

node and after that source flood route request packets to 

gather network information. The basic idea is that each node 

has predefined information of its zone head and nodes which 

are in the zone, the protocol used to maintain routing 

information in the network is proactive.  

D. AODV Routing Protocol 

The adhoc on demand vector is the efficient routing protocol 

which uses single source and destination routing. In AODV 

path establishment protocol source node will flood route 

request packets in the network and nodes which are adjacent 

to destination will respond back with route reply packets. 

The source nodes have various available paths and source 

select best path on the basis of hop count and sequence 

number. The hop count defined the number of hopes and 

sequence number defines the path freshness. 

 

II. BRIEF LITERATURE SURVEY 

Xiaoyan Hong et al. [12] has given the survey on routing 

protocols that address scalability. The routing protocols 

included in the survey fall into three categories: (1) flat 

routing protocols (2) hierarchical routing approaches and (3) 

GPS augmented geographical routing schemes. The paper 

compared the scalability properties and operational features 

of the protocols and discussed challenges in future routing 

protocol designs. An ad hoc network will be used in various 

applications ranging from military to commercial, the 

diversity in routing protocol design is inevitable. In this, a 

description on various ad hoc routing protocols have been 

provided and differences among them is studied, 

highlighting particular important features impacting 

scalability. With the recent rapid growth of ad hoc networks, 

future research will face even further challenges in the 

attempt to find the best match between scalable routing and 

media access control, security and service management. 

S.S Tyagiet et al. [9] has provided the simulation 

based comparison and performance analysis on different 

parameters like PDF, Average end to end delay, Routing 

Overheads and Packet Loss. Analysis and investigations are 

conceded out on three prominent protocols, AODV, DSR 

and DSDV using ns2. DSDV is chosen as agent of proactive 

routing protocol while AODV and DSR are the agents of 

reactive routing protocols. As AODV protocol has thousand 

of nodes while DSR is designed up to two hundred nodes. In 

dense environment, AODV performed better except packet 

loss. DSR and AODV both performed well. AODV and 

DSR are proved to be better than DSDV.  All the protocols 

are not suited for all the scenarios.  They all have 

advantages as well as disadvantages also. Although the field 

of Ad hoc network is rapidly growing and new 

developments are coming day by day, still there are many 

challenges to be met. 

Kavita Pandey et al. [5] has given the performance 

comparison of proactive (DSDV), reactive (DSR and 

AODV) and hybrid (ZRP) routing protocols. The 

performance differentials are compared on the basis of 

throughput, routing overhead, average delay and number of 

packets dropped with a variation of number of nodes, pause 

time and mobility. In the present exposition, the 

performance of MANET routing protocols is examined with 

respect to following four performance metrics namely, 

throughput, average delay, number of packets dropped and 

routing overhead. DSDV is a proactive protocol, whereas, 
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AODV and DSR falls under the category of reactive 

protocol and ZRP is a hybrid protocol. Experimental results 

show that there are some drawbacks of each protocol in 

different scenario. In terms of throughput, AODV 

performance is better than other protocols. Furthermore, 

DSDV performances poorly from time to time. Another 

disadvantage of DSDV is that the number of dropped 

packets is also significantly higher. ZRP throughput does 

not change even with a change in mobility or pause time 

because of its hybrid nature. The performance of DSR is 

good in terms of routing overhead and number of packets 

dropped due to route cache. It can also be concluded from 

the simulation results that the reliability of AODV and DSR 

protocols is better than other two protocols. 

Changling Liu et al. [1] have presented a 

significant and indispensable issue for mobile ad hoc 

networks- routing protocol design. This is the major 

practical challenge due to the vitality of the network. 

Routing is an integral component of communication 

protocols in mobile ad hoc networks. The design of the 

protocols is ambitious by specific goals and needs based on 

respective assumptions about the network properties or 

application area. The survey tries to review typical routing 

protocols reveal the characteristics and trade-offs. 

ZeyadGhaleb et al. [14] has given the estimation of 

proactive routing protocol -Routing Information Protocol 

(RIP) and reactive routing protocol-Dynamic Source 

Routing (DSR).The analysis of these routing protocols will 

be calculated based on   the throughput, delay, average jitter 

and energy consumption metrics. The routing information 

protocols (RIP) have better evaluation performance 

compared to DSR in the scenario. 

ShimaMohseni et al. [8] have presented the 

analysis study of reactive and proactive Routing Protocols in 

MANET. In this paper, various routing strategies for routing 

protocol in MANET have been discussed.   While it is not 

clear that any particular algorithm or class of algorithm is 

the best for all scenarios, each protocol has definite 

advantages and disadvantages and is well suited for certain 

situations. 

JyotsnaSengupta et al. [13] has presented the 

performance investigation of reactive and proactive 

MANET routing protocols, namely, AODV and OLSR 

under various security attacks. In this paper, the 

performance one reactive protocol, AODV and one 

proactive protocol, OLSR under two security attacks: denial 

of services attack, an active attack and selfishness attack, a 

passive attack have been evaluated in terms of end to end 

delay, retransmission attempts, network load and 

throughput. It is concluded that proactive protocols performs 

better than the reactive protocols under the passive attacks 

i.e. selfishness attack. If the performance of the network is 

evaluated on the basis of the throughput of the network 

because few authors consider the throughput as a main 

factor for the performance evaluation then reactive protocols 

outperforms the proactive protocols under the active attacks 

as the AODV did. But the overall performance of the 

network is better in OLSR then AODV, if all the 

performance evaluation metrics are considered. In future, 

the performance of various reactive and proactive protocols 

can be evaluated under various security attacks to make the 

results more justified. 

III. PROBLEM FORMULATION 

Due to random mobility of nodes and decentralized nature, 

it is a challenging issue to obtain better performance in 

MANET. Many MANET routing protocols are already 

designed and tested in different simulators; but up till now, 

no research effort has been able to provide the optimum 

routing efficiency to ensure the high network performance. 

In this work, various reactive protocols like AODV, DSR 

protocols are compared with proactive routing protocol like 

DSDV and performance is analysed in terms of PDR, end-

to-end-delay and packetloss. The protocols which has higher 

performance in terms of defined parameters is selected for 

improvement for path establishment. The proposed 

improvement will be based bio inspired techniques like any 

colony, bee colony and it leads to improvement in network 

performance in terms of PDR, end-to-end-delay and 

packetloss. 

IV. TABLE OF COMPARISON 

Authors 
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lli et al. 
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AODV 
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End to 

End 

Delay, 

Normalize

d Routing 

Load, 

Packet 

Delivery 

Ratio 

Number of 

Nodes, 

Speed, 

Pause 

time, 

Transmissi

on 

Power 

Yogesh 

et al. 

AODV, 

DSR 

GLOMOS

IM 

Packet 

Delivery 

Ratio, 

End to 

End 

Delay, 

Normalize

d routing 

overhead 

Number of 

nodes, 

Speed, 

Pause time 

Chenna 

et al 

DSDV, 

AODV, 

DSR, 

TORA 

NS2 

Throughp

ut, 

Routing 

Overhead, 

Path 

Optimalit

y, Packet 

Loss, 

Average 

delay 

Traffic 

Loads, 

Movement 

Patterns 

G. 

Jayakum

ar et al. 

AODV, 

DSR 
NS2 

Packet 

Delivery 

Ratio, 

Normalize

d 

Routing 

Load, 

MAC load 

and 

Number of 

Sources, 

Speed, 

Pause time 
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Average 

End to 

End Delay 

Birdar et 

al. 

AODV, 

DSR 
NS2 

Packet 

Delivery 

Ratio, 

Routing 

Overhead, 

Normalize

d Routing 

Overhead 

and 

Average 

End to 

End 

delay. 

Speed 

V. CONCLUSION 

In this paper, it is been concluded that routing is the major 

issue of mobile adhoc networks. To resolve the issue of 

routing, routing protocols are broadly classified into 

reactive, proactive and hybrid type of routings. In this work, 

various reactive protocols like AODV, DSR protocols are 

compared with proactive routing protocol like DSDV and 

performance is analysed in terms of PDR, end-to-end-delay 

and packetloss.  
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