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Abstract— Mobile Ad-hoc network is a dynamic network 

and it is populated by mobile stations. MANET stations are 

mobile phone, laptop or any other smart hand-held device. 

These devices communicate through any internet technology 

like Wi-Fi, Blue-tooth or radio waves in decentralized 

manner. In this paper, evolution of the MANET, routing 

application and characteristics has been discussed. At the 

end, some challenges of MANET also been discussed. 
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I. INTRODUCTION 

Mobile Ad-hoc network is a collection of independent nodes 

that can communicate with each other through wireless 

network or radio waves by using the same communicating 

medium. Two devices are in the range of each other, can 

communicate directly. If they are not in the range of each 

other, they can communicate with the help of other common 

node/nodes. It is an infrastructure less environment. So, 

Nodes are free to move arbitrarily with their respective 

speeds. Every node works as a router, will forward packet to 

the destination node. 

 
Fig.1: MANET infrastructure 

[1]
 

In other words, Mobile Ad-hoc Network is a continuously 

self configuring, infrastructure less Network of mobiles 

devices connected without wires. Ad-hoc is Latin word, it 

means “for this purpose”. 
[2]

  

 
Fig.2: Ad-hoc network with five wireless nodes. 

[3]
 

If two devices are not in the range, they will communicate 

with the help of third device. As shown in the Fig.-2. Node-

2 and Node-5 are not in the range of each other, but they can 

communicate with the help of Node-4 (Intermediate Node), 

as Node-4 is in the range of Node-3 and Node-5 and in the 

same manner Node-1 and Node-4 are not in the range of 

each other, but they can also communicate with the help of 

Node-2 (Intermediate Node). 

II. CHARACTERISTICS OF MANET 

Some of its various features are discussed as:  

A. Dynamic topologies: 

 Nodes are free to move arbitrarily with different speeds; 

thus, the network topology may change randomly and at 

unpredictable times. 
[4]

 

B. Energy- constrained Operation: 

Some or all of the nodes in an Ad-hoc network may rely on 

batteries or other exhaustible means for their energy. For 

these nodes, the most important system design optimization 

criteria may be energy conservation.  

C. Limited bandwidth: 

 Wireless links continue to have significantly lower capacity 

than infrastructure networks. In addition, the realized 

throughput of wireless communications – after accounting 

for the effects of multiple access, fading, noise, and 

interference conditions, etc., is often much less than a 

radio’s maximum transmission rate.  

D. Security threats:  

Mobile wireless networks are generally more prone to 

physical security threats than fixed- cable nets. The 

increased possibility of eavesdropping, spoofing, and 

minimization of denial-of-service type attacks should be 

carefully considered.  

III. APPLICATIONS OF MOBILE AD-HOC NETWORK 

Some of major applications of Mobile Ad-hoc Network are 

discussed as: 

A. Military area: 

Mobile Ad-hoc network is used in Military Area, where 

infrastructure'sNetwork is not possible. In Battlefield 

Internet Helps Forces in Iraq, Thu Apr 17, 2003 2:16 AM 

ET, “NORTH OF BAGHDAD, Iraq - A computer system 

that tracks friendly and enemy forces and pinpoints hazards 

like minefields on video game-like touch screens got its first 

use in battle. Commanders are hoping it can cut down on 

friendly fire deaths.” By DAVID RISING, Associated Press 

Writer. 
[5]
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B.  Collaborative work:  

For some business environments, the need for collaborative 

computing might be more important outside office 

environments than inside. After all, it is often the case where 

people do need to have outside meetings to cooperate and 

exchange information on a given project.  

C. Emergency/rescue operations:  

Mobile Ad-hoc network can be used in emergency/rescue 

operations for disaster relief efforts, e.g. in fire, flood, or 

earthquake. Emergency rescue operations must take place 

where non-existing or damaged communications 

infrastructure and rapid deployment of a communication 

network is needed.  

D.  Personal Area Networking and Bluetooth:  

A personal area network (PAN) is a short- range, localized 

network where nodes are usually associated with a given 

person.  Short-range MANET such as Bluetooth can 

simplify the inter communication between various mobile 

devices such as a laptop, and a mobile phone.  

E. Sensor networks: 

 Where data is highly relates with time and space, e.g, 

weather forecasting, seismic activities etc. mobile Ad-hoc 

network is highly useful because its every node collecting 

sample data, then forwarding data to one host for further 

processing on very low homogeneous rates. 
[6] 

IV. ROUTING IN MOBILE AD-HOC NETWORK 

Routing is a basic networking problem for transferring data 

from one node to another. It is also called networks without 

topology predetermined or central control. That's why 

MANET can be characterized as having a vibrant, multi-

hop, potentially rapidly changing topology. The purpose of 

such networks is to provide communication capabilities to 

areas with limited or no existing communications 

infrastructure. A MANET is usually formed by the mobile 

nodes using wireless communications. It uses a multi-hop 

peer- to-peer routing instead of a static network 

infrastructure to provide the consistency of network. 
[7]

  

MANET routing protocols are divided into three classes.  

Fig.3: Routing in MANET 
[8]

 

A. Proactive routing protocols:  

Proactive routing protocols are also known as table-driven 

routing protocols. It allow nodes of MANET should retain 

footprints trip or track of routes to all possible destinations 

that when a packet is to be sent, the path is already known 

and can be used immediately. In other words, each Node has 

to maintain information of other nodes like routing 

information, path etc. Any changes in the network topology 

or path need to get updates in routing tables (up to date 

routing information of whole network). 

There are the two main proactive routing protocols. 

i) Destination-Sequenced Distance-Vector Protocol (DSDV) 

ii) The Wireless Routing Protocol (WRP) 

B. Reactive routing protocols:  

Reactive Routing protocols are also known as On Demand 

Routing Protocols. If two nodes don't have communication, 

they don't maintain the routing information. In other words, 

reactive protocols use a lazy approach whereby the nodes 

only discover trips to destinations on request/demand. If a 

node need to send a packet to other node, this protocol will 

discover the route on demand manner and will establishes 

the connection to send or receive the packets  

There are the two main reactive routing protocols. 

i) Dynamic Source Routing (DSR) 

ii) The Ad-hoc On-Demand Distance Vector Protocol 

(AODV) 

C. Hybrid routing protocols: 

 It is a combination of both proactive and reactive protocols. 

Zone Routing protocol (ZPR) is an example of Hybrid 

routing protocols. 

V. CHALLENGES IN MOBILE AD-HOC NETWORK 

Few major challenges in MANET are following:  

A. Absence of Centralized Management: 

 MANET does not have a centralized Administration.  

Nodes are free to move arbitrarily. The lack of management 

makes the detection of attacks difficult. 

B. Co-cooperativeness:  

Routing algorithm for MANET usually assumes that nodes 

are co-operative and harmless. So, a malicious attacker can 

easily get into an important routing of mobile Ad-hoc 

network as an agent and then disrupt its various network 

operations. 

C. Weaker security: 

 As every node of mobile Ad-hoc network may act as a 

forwarding network, so network security is more difficult to 

implement because any malicious attacker get into its 

network by using radio interface which is easily accessible.  

D. Limited power battery: 

 Nodes of the mobile Ad-hoc network are the mobile phones 

having limited power battery. But a new research shows that 

its power consumption reduces more than 70 percent as 

“24.11.2011, PRESS RELEASE. Zanzibar, Tanzania – 

Researchers at Aalto University in Finland have designed a 

network proxy that can cut the power consumption of 3G 

smart phones up to 74 percent.” 

“This device enhances performance and 

significantly reduces power usage by serving as a 

middleman for mobile devices to connect to the Internet and 

handling the majority of the data transfer for the smart 

phone. Historically, the high energy requirements of mobile 

phones have slowed the adoption of mobile Internet services 

in developing countries.” 
[9] [10] 
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VI. CONCLUSION 

MANET has various applications which the researcher 

discussed already. And this network has many challenges, 

few of them are discussed. In future these challenges have to 

overcome so that its integrity becomes stronger and hard to 

breach by malicious attacker. Its limited power battery has 

to overcome and it should be enhanced so that it can operate 

more quickly and rapidly without any power disruptions.  
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