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ABSTRACT 

 The low-cost and easy-deployable mobile ad hoc networks (MANETs) have great 

potential to serve as the underlay network architecture for implementing lots of critical 

applications. In order to support different demands in such applications, understanding the 

fundamental performance of the MANETs and exploring their performance enhancement are 

of great importance. To this end, this paper, for the first time, investigates the performance 

enhancement of the MANETs by appropriately allocating the network resource. Specifically, 

we consider both the transmission resource and storage resource of a network node and use a 

two-tuple to depict a general resource allocation configuration. First, for a MANET with any 

given resource allocation configuration, we establish an analytical framework to model the 

network dynamics as queuing processes. With the help of the network modelling, we then 

derive the expressions of fundamental performance metrics, including per node throughput, 

expected an end-to-end delay, and throughput capacity. Based on these results, we further 

develop optimal resource allocation algorithms to determine the optimal setting of resource 

allocation, for enhancing network performance. Finally, we provide extensive simulation and 

numerical results to verify the efficiency of our theoretical modelling and illustrate the effects 

of resource allocation on network performance. 

 

I. INTRODUCTION 

The rapid evolution of 

communication and network technologies 

has spawned the emergence of mobile ad 

hoc networks (MANETs). MANETs, 

composed of mobile nodes communicating 

with each other via wireless links without 

infrastructure and centralized 

administration, represent a kind of self-

autonomous network architecture [1]. Due 

to the advantages of low-cost and easy-

deployable, MANETs have great potential 

to serve as the underlay network 

architecture for implementing a wide range 

of promising applications, such as 

environmental monitoring, emergency 

rescue, smart homes, e-health, and so on 

[2], [3]. In order to support different 
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demands in such applications, 

understanding the fundamental 

performance of MANETs (i.e., throughput, 

delay, capacity, etc.) is of great importance 

[4], [5].  

Since the pioneering work of 

Grossglauser and Tse [6], extensive 

research efforts have been devoted to the 

modelling and performance evaluation of 

MANETs under various network 

scenarios. Specifically, Grossglauser and 

Tse studied the scaling law of per node 

throughput (i.e., the asymptotic behaviour 

of per node throughput as the number of 

network nodes tends to infinity), and 

verified that a 2(1) per node throughput 

can be achieved in MANET with the two-

hop relay (2HR) routing scheme and 

independent and identically distributed 

(i.i.d) mobility model. Later, Neely and 

Modiano [7] derived the exact throughput 

capacity of MANETs and demonstrated 

that the lower bound of achievable delay-

to-throughput ratio is O(n) (n is the 

number of network nodes). Following this 

line, El Gamal et al. [8] and Sharma et al. 

[9] then explored the throughput-delay 

tradeoff in MANETs under symmetric 

random walk mobility model and unified 

mobility model, respectively. Wang et al. 

further studied the throughput of MANETs 

with multicast traffic in [10], [11], and 

conducted performance comparison 

between the unicast and multicast 

MANETs in [12]. More recently, taking 

into account the fact that the resource 

(especially the storage resource) of a node 

in a MANET is limited, the modeling and 

performance evaluation for buffer-limited 

MANETs was conducted in [13]–[15].  

While the above works represent 

significant progress in the performance 

study of MANETs, they only focused on 

the performance analysis under given 

network scenarios, but failed to address the 

problem that how to enhance the network 

performance under these scenarios. It is 

worth noting that the resource of a node in 

a general MANET is limited, thus the way 

of utilizing the resource will greatly affect 

the network performance. Allocating 

appropriately the resource in a MANET is 

very promising for its performance 

enhancement, which is beneficial to 

implementing a wide range of practical 

applications more efficiently. However, 

the research with this consideration is 

largely uninvestigated.  

II. CONTRIBUTIONS  

• We, for the first time, explore the 

performance enhancement of a MANET 

by allocating its storage and transmission 

resource. For a general resource allocation 

configuration (η, κ), we establish an 

analytical framework to model the network 

dynamics as queuing processes. With the 

help of the network modeling, we derive 

the exact expressions of fundamental 

performance metrics, including per node 

throughput, expected end-to-end (E2E) 

delay and throughput capacity.  

• Based on the results under the 

general resource allocation configuration, 

we analyze the properties of network 

performance expressions, and further 

develop efficient algorithms to determine 

the optimal setting of (η, κ), for 

maximizing per node throughput, 

throughput capacity, and minimizing 

expected E2E delay, respectively 

• Finally, we conduct simulations 

to demonstrate the validity of our 

theoretical modeling and performance 
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evaluation. Also, we provide extensive 

numerical results to illustrate how resource 

allocation affects network performance, 

which can serve as important guidelines 

for the configuration and operation of 

practical MANETs.  

 

 

 

 

III.  LITERATURE SURVEY 

S. Haykin, “Cognitive radio: brain-

empowered wireless communications,” 

IEEE J. Sel. Areas Commun., vol. 23, no. 

2, pp. 201–220, 2005 

In this paper, we focus on three on-line 

cognitive tasks:  

1) Radio-scene analysis, which 

encompasses the following estimation 

of interference temperature of the radio 

environment detection of spectrum 

holes.  

2) Channel identification, which 

encompasses the following estimation 

of channel-state information (CSI) 

prediction of channel capacity for use 

by the transmitter  

3) Transmit-power control and 

dynamic spectrum management. 

A. Ghasemi and E. S. Sousa, 

“Fundamental limits of spectrum-sharing 

in fading environments,” IEEE Trans. 

Wireless Commun., vol. 6, no. 2, pp. 649–

658, Feb. 2007. 

This paper addresses the spectrum-

sharing for wireless communication where 

a cognitive or secondary user shares a 

spectrum with an existing primary user 

(and interferes with it).  

We propose two lower bounds, for 

the primary user mean rate, depending on 

the channel state information available for 

the secondary-user power control and on 

the type of constraint for spectrum access.  

L. B. Le and E. Hossain, “Resource 

allocation for spectrum underlay in 

cognitive radio networks,” IEEE Trans. 

Wireless Commun., vol. 7, no. 12, pp. 

5306–5315, Dec. 2008. 

We propose admission control 

algorithms to be used during high network 

load conditions which are performed 

jointly with power control so that QoS 

requirements of all admitted secondary 

users are satisfied while keeping the 

interference to primary users below the 

tolerable limit.  

IV. EXISTING SYSTEM 

The Existing system in this paper, for the 

first time, investigates the performance 

enhancement of the MANETs by 

appropriately allocating the network 

resource. Specifically, consider both the 

transmission resource and storage resource 

of a network node and use a two-tuple to 

depict a general resource allocation 

configuration. 

First, for a MANET with any given 

resource allocation configuration, establish 

an analytical framework to model the 

network dynamics as queuing processes. 

With the help of the network modeling, 

derive the expressions of fundamental 

performance metrics, including per node 
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throughput, expected an end-to-end delay, 

and throughput capacity. 

In all these aforementioned work, 

every SU uses the same type of spectrum 

access methods, be it overlay, underlay or 

hybrid.  

In reality, it is natural for SUs at different 

locations to use different spectrum access 

methods. For example, SUs close to or 

inside the primary system cannot share the 

channels with PUs and hence should use 

overlay spectrum access, while SUs 

located far from the PU system may use 

underlay spectrum access in addition to 

overlay, or even sensing free spectrum 

access proposed in. In fact, space 

opportunity, which can enhance the 

spectrum and energy efficiency, was not 

considered in most of the existing work. 

V. PROPOSED SYSTEM 

Proposed approach optimizes channel and 

power allocation in a multi-channel 

environment. The given algorithm 

maximizes the overall utility of a CR 

network and ensures sufficient protection 

of licensed users from unacceptable 

interference, which also supports diverse 

quality-of-service requirements and 

enables a distributed implementation in 

multi-user networks. Both analytical and 

simulation results demonstrate the 

effectiveness of this approach as well as its 

advantage over conventional approaches 

that rely upon the hard decisions on 

channel availability. 

 

 

 

SYSTEM MODELS  

5.1 NETWORK MODEL  

We consider a time-slotted cell-

partitioned network model which is widely 

used in previous studies [7]–[10], [12]–

[15], where a torus network area is evenly 

partitioned into c nonoverlapping cells and 

n (n ≥ 3) mobile nodes randomly move in 

the network area following a ‘‘uniform 

type’’ mobility model [6]. Let Xi(t) denote 

the location of i-th node at time slot t, then 

with the ‘‘uniform type’’ mobility model, 

the stochastic process {Xi(·)} is stationary 

and ergodic with stationary distribution 

uniform on the network area, and the 

trajectories of different nodes are 

independent and identically distributed. It 

is worth noting that the ‘‘uniform type’’ 

mobility model is very general since it 

covers many typical mobility models as 

special cases, such as the i.i.d. mobility 

model [7], the random walk model [8], the 

random way-point model [28], and so on. 

 

Fig 1: Illustration of resource allocation. 
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5.2 ALGORITHM USED 

 

 

 

5.3 ROUTING SCHEME  

To support the efficient operation 

of a MANET, we consider the popular 

two-hop relay routing (2HR) scheme [6], 

[7], [13]–[15]. Without loss of generality, 

we focus on a cell containing at least two 

nodes in a time slot, and the 2HR scheme 

is executed as follow. 1) If there exist 

source-destination pairs within the cell, 

equally likely choose such a pair to 

execute the sourceto-destination (S-D) 

operation. • S-D operation: If the source 

contains packets intended for that 

destination, it transmits the earliest 

generated packet; else, it remains idle. 2) If 

there is no source-destination pair in the 

cell, equally likely designate a node within 

the cell as the transmitter, independently 

choose another node as the receiver 

uniformly over the remaining nodes. This 

transmitterreceiver pair executes the 

Source-to-Relay (S-R) or Relayto-

Destination (R-D) operation. • S-R 

operation: If the transmitter has self-

generated packets, it relays the earliest 

generated packet to the designated 
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receiver; else it remains idle. • R-D 

operation: If the transmitter has packets 

destined for the designated receiver, it 

forwards the oldest packet to the receiver; 

else it remains idle. It is worth noting that 

with the help of node mobility, the 2HR 

relay scheme can guarantee the end-to-end 

packet delivery from a source to its 

destination. 

VI. SIMULATION 

 In this section, we first conduct 

simulations to verify the efficiency of our 

analytical framework and performance 

evaluation. Then we provide numerical 

results to illustrate the effects of resource 

allocation on network performance. 

 

Fig:2 Validation for the per node 

throughput modelling.  

Case 1: (n = 30, c = 15, b = 10, κ = 0.35, η = 0.3).  

Case 2: (n = 50, c = 20, b = 15, κ = 0.5, η = 0.6). 

 

Fig:3 Validation for the expected E2E 

delays modelling.  

Case 1: (n = 30, c = 15, b = 10, κ = 0.35, η = 0.3).  

Case 2: (n = 50, c = 20, b = 15, κ = 0.5, η = 0.6). 

 

Fig:4 Simulation Environment  
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Fig:5 Simulation Started 

 

Fig:6 Transferring packets node to node 

 

 

Fig:7 Packets delivered to Destination  

 

Fig:9 Packet Delivery Ratio  

 

Fig:11 Throughput  

 

Fig:8 Packet Dropping Ratio 
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Fig10 Delay  

 

Fig:12 Normalized Routing Overhead  

 

Fig:13 End to End Delay Ratio  

 

Fig:14 Mitigate Attack  

 

Fig:15 Data Fails to Receive 

6.1 VALIDATION  

First, we summarize in Fig. 2 the 

theoretical and simulation results of per 

node throughput T versus packet 

generating rate λg under the two cases. We 

can see from Fig. 2 that both simulation 

results can match the corresponding 

theoretical curves very nicely, indicating 

that our analytical framework is highly 

efficient for modeling the throughput 

performance of MANETs under a general 

resource allocation configuration. In 

addition, as indicated in Lemma 2, we can 

observe that the per node throughput T 

increases monotonically as the packet 

generating rate λg increases, and finally 

tends to a constant which is the throughput 

capacity Tc. 
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6.2 ADVANTAGES 

• This scheme intelligently utilizes 

frequency and space opportunities 

• It offers better spectrum utilization 

and efficiency. 

• It improves link reliability. 

• It is lower in cost. 

• It uses advanced network 

topologies. 

• It has simple network architecture. 

• It is easy in configuration and easy 

to upgrade. 

• It is less in complexity. 

6.3 APPLICATIONS 

• Transmission control protocol 

(TCP) connection can be put to a 

wait state until the spectrum 

handoff is over. 

• TCP parameters will change after a 

spectrum handoff. 

• It is used to reduce the spectrum 

switching time significantly. 

 

VII. CONCLUSION 

conclusions can be drawn from this 

study: i) Appropriate resource allocation 

can bring the benefit of performance 

enhancement for MANETs; ii) The 

optimal resource allocation configuration 

is different for different performance 

objectives; iii) Usually, in order to achieve 

good network performance, a network 

node needs to be selfless to allocate more 

storage resource and more transmission 

resource for storing and forwarding 

packets of other nodes; iv) As the network 

size becomes large, in order to gain 

performance enhancement, each network 

node needs to allocate more resource for 

forwarding packets of other nodes. These 

findings can serve as useful guidelines for 

the practical configurations and operations 

of MANETs. 
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