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Abstract—This paper includes the detail study of 

MANET explanation, concept and the main contributions 

in this field such as categories of routing protocol that 

tell which protocol be used. It starts with introduction, 

technology, applications, and characteristics. In this 

survey, our most important apprehension is routing 

protocol and mobility modelonly. 
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1. Introduction 

 The present survey paper explores routing 

protocols in Mobile Ad hoc Networks (MANETs).  

MANET is a network consisting of a group of 

portable devices which communicates with each 

other without any dedicated infrastructure. In 

MANETs mobile nodes move in the network freely 

therefore there is no any fixed topology. MANET 

protocols are broadly classified into three types i.e. 

Proactive, reactive and hybrid. In reactive routing 

protocols, route discovery process is used to search 

a route between source and destination. 

Broadcasting mechanism is used for route 

discovery, where each node sends a received route 

request packet to other nodes in the network until it 

finds a path to the destination. Broadcasting causes 

many problems such as redundant retransmissions 

collisions and contentions. This paper provides an 

overview of routing protocols and mobility model 

which can overcome broadcast storm problem, 

reduce routing overhead and improve the routing 

performance.  

 

Figure 1: Example of a Mobile Ad hoc network 

 In MANET each nodes which are participating in 

the network acts both as host and a router and hence 

must be able to forward packets for other nodes. A 

routing protocol is needed for forwarding the 

packets from one node to another. 

 

2.  Routing protocol 

 In MANETs routing protocol should be 

capable to handle a very large number of nodes with 

limitedresources. The main issue associate with the 

routing protocol involves being appeared and 

disappeared ofnodes in various locations. It is 

necessary to reduce routing message overhead 

despite the increasing numberof nodes. Another 

important issue is to keeping the routing table small, 

reason being increasing the routingtable affects the 

control packets sent in the network and in turn 

affects large link overheads.Routing protocol needs 

to have following qualities to be effective: 

distributed operation, loop freedom,demand based 

operation, proactive operation, security and 
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unidirectional link support. Distributed 

operationmeans that any node can enter or leave 

whenever they want. Loop-freedom is to prevent 

overhead createdduring sending information 

uselessly. Demand based operation is to decrease 

traffic and use bandwidthresources more efficiently. 

Proactive operation is used when they require 

enough bandwidth and energyresources. Security is 

the most important factor for any communication. 

 

3. Types of Routing Protocols 

 The various types of routing strategies are 

Reactive, Proactive and Hybrid and all had their 

protocols. Variousprotocols are listed and reviewed 

for the performance evaluation of the routing in 

terms of various performanceparameters. 

 
Figure 2:Classificationof Routing Protocol 

A. Proactive Routing Protocols 

 Proactive routing protocols are also known 

as Table-driven routing protocol uses link-state 

routingalgorithms which floods link information 

about its neighbors frequently. This type of protocol 

keeps andmaintains up-to-date routing information 

between every pair of nodes by sending control 

message periodically innetwork. One of the main 

advantages of this protocol is that routes are ready 

to use when needed. The majordrawback of 

proactive routing protocols includes the overhead of 

flooding route. There are various proactiverouting 

protocols present for MANET like DSDV, OLSR 

etc. 

B. Reactive Routing Protocols 

 Reactive or on-demand routing protocols 

were designed to reduce overheads present in 

proactiveprotocols by maintaining information. It 

uses distancevector routing algorithm and 

establishes the route togiven destination only when 

a node request it by initiating route discovery 

process. This protocols work on routediscovery and 

route maintenance mechanism. Reactive routing 

protocols have drawback of delay in findingroutes 

to new destination. There are number of reactive 

routing protocols available in MANETs like 

DSR,AODV etc. 

C. Hybrid Routing Protocols 

 Hybrid routing protocols combine merits of 

both the proactive and reactive approaches. Such 

hybrid protocols offer means to switch dynamically 

between proactive and reactive parts of protocol. 

For instance, proactive protocols could be used 

between networks and reactive protocols inside the 

networks like ZRP. 

 

4.Brief Description and Overview of Routing 

Protocol of MANET (AODV, DSR, DSDV, 

OLSR and ZRP) 

a. Ad hoc On Demand Vector Routing (AODV)  

 AODV is a distance vector routing protocol 

which determines route to the destination only on 

demand. It makes use of forwarding tables at each 

node. When a node wants to send the packet to 

destination, it broadcast a route request packet 

(RREQ) .The neighbor nodes broadcast this packet 

to other neighbor nodes and the process continues 

till it reaches the destination. While forwarding 

RREQ, a reverse path is established through which 

the destination node replies back by sending RREP 

packet. When a link breakage in a active route is 

detected, a RERR (route error) message is used to 

notify other nodes of the loss of the link.  

b. Dynamic Source Routing (DSR)  

 Dynamic source routing (DSR) is based on 

source routing method. In this the nodes maintain a 

route cache. Route cache is updated when a new 

node is known. There are two phases with which 

routing are done in DSR. These two phases are as 

follow:  

 Route discovery 
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 Route maintenance 

When a source node has to send a packet to the 

destination node, it first checks route to the 

destination in the route cache. If the route of the 

destination is present in the route cache then the 

source node sends the packet to the destination and 

if it is not present in the root cache it broadcasts a 

route request packet RREQ. The address includes 

the destination address, source address and unique 

identification number. 

c. Destination Sequenced Distance Vector 

Routing (DSDV) 

 It is the table driven routing scheme for 

MANET based on Bellman-Ford Algorithm 

(shortest path routing algorithm to find a single path 

from source to destination).This algorithm solves 

the problem of routing loop problem.  In DSDV, 

each node in the network maintains its own routing 

table. The routing table consists of destination 

number of hops and sequence number generated by 

the destination.  DSDV routing protocol requires 

that all the nodes in the network communicate the 

routing table to its neighbors. The communication 

can be multicasting or broadcasting.  With this the 

neighbor nodes get to know about the current status 

of the node i.e., any update made in the routing 

table due to the movement of node. The routing 

tables are sent to the neighbors through full dump or 

incremental way. In full dump way the whole table 

is sent whereas in incremental way only the entries 

that require changes are sent.  

d. Optimized Link State Routing Protocol 

(OLSR)  

 OLSR makes use of multipoint relays 

(MPRs) which act as intermediate routers in route 

discovery procedure. OLSR performs Packet 

forwarding, Neighbor sensing, Topology discovery 

procedures. OLSR uses four messages: Hello 

message, Topology control, Multiple Interface 

Declaration (MID), Host and Network Association 

(HNA).  

 No route discovery procedure.  

 Routing tables have up-to-date topology 

information.  

 Large bandwidth and power is required to 

maintain the routing tables.  

 Maintenance of routing tables becomes difficult 

for large networks 

e. Zone Routing Protocol (ZRP)  

 ZRP combines the best properties of both 

proactive routing and reactive routing. As the name 

implies, zone routing protocol is based on the 

concept of zones. Each node has a separate routing 

zones and the overlapping of zones of neighboring 

nodes is there.  A node that has a packet to send 

first checks whether the destination is within its 

local zone, in this case, the packet can be routed 

proactively, if the destination is outside the zone, 

then reactive routing is used.  

a) Advantages of Zone routing protocols  

 While using proactive routing, it reduces the 

control traffic produced by periodic flooding of 

routing information packets.  

 It reduces the wastage of bandwidth and control 

overhead compared to reactive routing.  

b) Disadvantages of Zone routing protocols  

 The overlapping of routing zones may be large.  

 

5. Mobility Models in MANETs 

 Mobility models are designed to evaluate 

the performance of ad-hoc networks. These 

mobility models are as follow:  

 Random Walk Mobility Model  

 Random Way Point Mobility Model  

 Random Direction Mobility Model  

5.1 Random Walk Mobility Model  

 This model represents the movement of the 

nodes in an unpredictable way. A node moves from 

its current location to a new one by randomly 

choosing Direction between[0,2pi] and Speed 

between [MinSpeed, MaxSpeed].Direction and 

speed are both uniformly distributed.  A node which 

―crashes‖ against the boundary keeps on moving on 

an opposite direction between [0,pi] depending on 

the incoming one.  

5.2 Random Way Point Mobility Model  

 In this model, at every instant, a node 

randomly chooses a destination (instead ofdirection) 
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and moves towards that destination with the speed 

uniformly chosen from zero and maximum speed. 

After reaching the destination, the node halts for 

‗pause time‘ (timebetween changes in direction or 

speed) duration and chooses another destination and 

repeat this whole process till the end of simulation.  

5.3 Random Direction Mobility Model  

 In this model, nodes select a destination 

(measured in degrees) to travel. Nodes start moving 

by choosing Direction between [0,2pi] and Speed 

between MinSpeed,Max Speed.  Nodes will travel 

till the bound is reached. On this position they‘ll 

stand for a pause time before leaving to a New-

Direction [0, pi].  

 

6.MANETs characteristics 

Distributed operation: There is no background 

network for the central control of the network 

operations; the control ofthe network is distributed 

among the nodes. The nodes involved in a MANET 

should cooperate with each other and communicate 

among themselves and each node acts as a relay as 

needed, to implement specific functions such as 

routing and security.  

Multi hop routing: When a node tries to send 

information to other nodes which is out of its 

communication range, thepacket should be 

forwarded via one or more intermediate nodes.  

Autonomous terminal: In MANET, each mobile 

node is an independent node, which could function 

as both a host and a router.  

Dynamic topology: Nodes are free to move 

arbitrarily with different speeds; thus, the network 

topology may change randomly and at 

unpredictable time. The nodes in the MANET 

dynamically establish routing among themselves as 

they travel around, establishing their own network.  

Light-weight terminals: In maximum cases, the 

nodes at MANET are mobile with less CPU 

capability, low power storage and small memory 

size.  

Shared Physical Medium: The wireless 

communication medium is accessible to any entity 

with the appropriate equipment and adequate 

resources. Accordingly, access to the channel 

cannot be restricted. 

 

7.  Applications of MANETs 

Military Scenarios: Ad-Hoc networking allows the 

military to maintain an information network 

between the soldiers, vehicles, and military 

information head quarter.  

Rescue Operations: It provides Disaster recovery, 

means replacement of fixedinfrastructure network 

in case of environmental disaster. 

Data Networks: MANETs provides support to the 

network for the exchange of data between mobile 

devices. 

Device Networks: Device Networks supports the 

wireless connections between various mobile 

devices so that they can communicate. 

Free Internet Connection Sharing: It also allow 

us to share the internet with other mobile devices.  

Sensor Network: It consists of devices that have 

capability of sensing, computation and wireless 

networking. Wireless sensor network combines the 

power of all three of them, like smoke detectors, 

electricity, gas and water meters.  

 

8. MANETs Challenges 

Limited bandwidth: Wireless link continue to have 

significantly lower capacity than infrastructure 

networks. In  addition, the realized throughput of 

wireless communication after accounting for the 

effect of multiple access, fading, noise, and 

interference conditions, etc., is often much less than 

a radio‘s maximum transmission rate.  

Dynamic topology: Dynamic topology membership 

may disturb the trust relationship among nodes. The 

trust mayalso be disturbed if some nodes are 

detected as compromised.  

Routing Overhead: In wireless adhoc networks, 

nodes often change their location within network. 

So, some stale routes are generated in the routing 

table which leads to unnecessary routing overhead. 

Hidden terminal problem: The hidden terminal 

problem refers to the collision of packets at a 

receiving node due to thesimultaneous transmission 

of those nodes that are not within the direct 

transmission range of the sender, but are within the 

transmission range of the receiver.  

Packet losses due to transmission errors: Ad hoc 

wireless networks experiences a much higher packet 

loss due to factors such as increased collisions due 

to the presence of hidden terminals, presence 
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ofinterference, uni-directionallinks, and frequent 

path breaks due to mobility of nodes.  

Mobility-induced route changes: The network 

topology in an ad hoc wireless network is highly 

dynamic due to the movement of nodes; hence an 

on-going session suffers frequent path breaks. This 

situation often leads to frequent route changes.  

Battery constraints: Devices used in these 

networks have restrictions on the power source in 

order to maintain portability, size and weight of the 

device.  

Security threats: The wireless mobile ad hoc 

nature of MANETs brings new security challenges 

to the network design. As the wireless medium is 

vulnerable to eavesdropping and ad hoc network 

functionality is established through node 

cooperation, mobile ad hoc networks are 

intrinsically exposed to numerous security attacks.  

 

9.Conclusion 
 The present paper gives a survey on 

recently study on Routing Protocols and Mobility 

Models used in mobile ad hoc networks (MANETs) 

which are based on Neighbors knowledge method 

and load balancing approach. In MANETs 

Broadcasting mechanism is used to discover a route. 

Neighbor‘s knowledge broadcasting technique is 

used to reduce retransmissions, collision and 

contention in network. Load balancing approach is 

used to distribute load of central network. Many 

research papershave been focuses on performance 

metric for comparing the performance of routing 

protocols and mobility model in MANETs.  
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