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Abstract: 

In the emerging trends, a need for cooperative 

communication that ensures the reliability in data 

communication across wireless networks, especially 

for the ones that change network topology quite 

often, has come into existence.  Most existing works 

on cooperative communications are focused on 

link-level physical layer issues. As a result of this, 

most of the issues related to the physical layer and 

other routing issues are ignored and assumed to be 

good, without actually providing a solution for the 

same. In this article, a Cooperative topology control 

scheme that is also capacity optimized (COCO), to 

improve the network capacity in MANETs. This 

performed by jointly considering both upper layer 

network capacity and physical layer cooperative 

communications. The Radio Interference Detection 

Protocol is enhanced using COCO for Mobile ad 

hoc network in this paper.  Simulations are 

performed using the network simulator to prove the 

efficiency of the proposed scheme. 

 

1. Introduction: 

 Wireless Ad hoc networks are usually 

ignored for the cross layer adaptability while 

proposing novel schemes. Network capacity is one of 

the scarce assets, which has to be used in resourceful 

ways to occupy a large number of paths or links 

which has to provide exceptional throughput. In 

cooperative communication a single antenna device 

to attain the spatial diversity and it can harvest the 

utilities of MIMO system such as fade resistant, large 

throughput, network connectivity and lower power 

consumption. There are issues which are jointly 

considered with topology control in a network. They 

are Power controlling and channel maintenance. 

Controlling the network topology is essential along 

with the appropriate use of network capacity. 

Cooperative communication has emerged as a new 

dimension of diversity to emulate the strategies 

designed for multiple antenna systems [1]. This is 

mainly because a wireless mobile device may not be 

able to support multiple transmit antennas due to the 

limitations like cost and size. 

 

 A virtual antenna array can be formed by 

the emergence of cooperative communication where 

the antenna can be share due to the nature of the 

wireless channel. The IEEE 802.16j standard has 

been designed with this feature in mind and this is 

budding in Long Term Evolution (LTE) multi-hop 

cellular networks [2]. 

 

Some existing works have been performed in Outage 

Behavior of Selective Relaying Schemes [3] and 

Distributed Optimal Relay Selection in Wireless 

Cooperative Networks with Finite-State Markov 

Channels [4] that have to some extent brought out the 

cooperative advantages of MANETs. 

 
Figure 1: Example of a MANET 

 

2. Related Work 

 Relay selection is crucial in improving the 

performance of wireless cooperative networks. For 

the most part previous works for relay selection use 

the current pragmatic channel conditions to make the 

relay-selection decision for the subsequent frame. 

However, this memoryless channel supposition is 

often not realis-tic given the time-varying nature of 

some mobile environment. In this paper, consider 

finite-state Markov channels in the relay-selection 

problem. Moreover, incorporate adaptive inflection 

and coding, as well as residual relay energy in the 

relay-selection progression. The objectives of the 

proposed scheme are to increase spectral efficiency, 

mitigate error transmission, and maximize the 

network lifetime. The formulation of the proposed 

relay-selection format is based on current advances 

in stochastic control algorithms. The obtain relay-

selection policy has an index ability property that 
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71 | Page September 2014, Volume-1, Special Issue-1



dramatically reduces the computation and 

implementation density. In addition, there is no need 

for a centralized control point in the network, and 

relays can freely connect and leave from the set of 

potential relays. Simulation results are accessible to 

show the effectiveness of the proposed scheme.[4] 

Topology control in ad-hoc networks tries to lower 

node energy consumption by reducing transmission 

power and by connecting intervention, collisions and 

consequently retrans-missions. Generally low 

intervention is claimed to be a consequence to 

sparseness of the resulting topology. In this paper 

invalidate this implication. In dissimilarity to most of 

the related work| claiming to solve the interference 

issue by graphs parseness without providing clear 

argumentation or proofs|, by  providing  a concise 

and spontaneous definition of interference. Based on 

this definition it has been shown that most currently 

proposed topology control algorithms do not 

effectively constrain interference. Moreover, propose 

connectivity-preserving and spanner construction 

that are interference-minimal.[10] 

 

 Cooperative diversity techniques can 

improve the transmission rate and trustworthiness of 

wireless networks. For systems employing such 

multiplicity techniques in slow-fading channels, 

outage probability and outage capability are 

important performance measures. Existing studies 

have derived approxi-mate expressions for these 

performance measures in different scenarios. In this 

paper, derive the accurate expressions for outage 

probabilities and outage capacities of three proactive 

accommodating diversity schemes that select a best 

relay from a set of relays to forward the information. 

The derived expressions are valid for illogical 

network topology and operating signal-to-noise ratio, 

and serve as a helpful tool for network design.[3] 

 

Competence based topology administration is 

essential for a wireless ad hoc network due to its 

restricted capacity so that topology control becomes 

indispensable to deploy large wireless ad hoc 

networks. This paper discusses the collision of 

topology control on network capacity by introducing 

a new definition of the estimated capacity that is first 

analyzed in the perspective of cross layer 

optimization. Based on the analytical result, most 

favorable schemes for neighbor selection and 

transmission power organize, which are two 

functions of topology control, are studied to exploit 

the capacity. A hopeful conclusion indicates that 

topology control with stable node degree renders the 

capacity not to reduce with the increase of the 

number of nodes present in the network. The 

systematic results in this paper can provide a 

principle for the design of topology control 

schemes.[8] 

 

 

3. Radio Interference Detection Protocol: RID 

 Besides the interferences in one direction, 

interferences in different directions are also 

measured, and Figure 3 shows the experimental 

results. As Figure 3 shows, neither the radio 

interference pattern nor the radio communication 

pattern is spherical, which is consistent with the 

result. 

 

 The basic idea of RID is that a transmitter 

broadcasts a High Power Detection packet (HD 

packet), and immediately follows it with a Normal 

Power Detection packet (ND packet). This is called 

an HD-ND detection progression. The receiver uses 

the HD-ND detection sequence to estimate the 

transmitter’s interference strong point. An HD packet 

includes the transmitter’s ID, from which the 

receiver knows from which transmitter the following 

ND packet comes. The receiver estimates possible 

interference caused by the transmitter by sensing the 

power level of t he transmitter’s ND packet. In order 

to make sure every node within the transmitter’s 

interference range is able to receive the HD packet, 

by assuming that the communication range, when the 

high sending power i s used, is at least as large as the 

interference range, when the normal s ending power 

is used. After t he HD-ND detection, each node 

begins to exchange the detected interference 

information among its neighborhood, and then uses 

this information t o figure out all collision cases 

within the system. In what follows, t he three stages 

of RID, (i) HD-ND detection, (ii) information s 

haring, and (iii) interference calculation, are 

discussed in detail. 1) HD-ND Detection: With a 

high s ending power, the transmitter first s ends out 

an HD packet, which only contains its own ID 

information ( two bytes) and the packet type (one 

Byte) t o minimize t he packet length and to save 

transmission energy. 

 
Figure 3: Interference Pattern [11] 
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 Then the transmitter waits until the 

hardware is ready to send again. After the Minimal 

Hardware Wait Time (MHWT), t he transmitter 

immediately sends out a fixed-length ND packet, 

with the normal s ending power. The ND packet’s 

length is fixed in order that the receiver is able to 

estimate when the ND packet’s transmission will end 

once it starts to be sensed. At the recipient side, the 

HD-ND detection sequences are used to estimate the 

interference strength from corresponding transmitters 

[11]. 

 

4. Cooperative Communication: 

 Cooperative communication is the principle 

of relay communication. In COCO all the 

intermediate nodes send data across the network in a 

cooperative manner. In cooperative communication, 

there are three types of transmission manners in its 

physical layer of MANETS, such as, direct 

communication, multi hop transmission and 

cooperative transmission. 

 

 
Figure 4: Working of the proposed scheme 

 

  The COCO Topology scheme is proposed 

to improve the topology control problem in the 

Cooperative communication by considering link 

level issues in physical layers and upper layer issues 

such as network capacity. There are two must 

conditions are taken into account in COCO scheme. 

For cooperative communication in MANETS, the 

topology control appearance will be given as 

 

G*=arg max f(G) (1) 

 

 Where G represents original network 

topology that has mobile nodes along with link 

connection as their input. Based on the network 

capacity function, the most attractive topology can be 

derived from the algorithm output. The two different 

types of network capacity are, transfer capacity and 

throughput capacity as proposed by Gupta and 

Kumar [9]. 

The proposed work is explained using the below 

flowchart in figure 4. The RID protocol is modified 

using the cooperative communications. A Capacity-

Optimized Cooperative (COCO) topology control 

scheme to improve the network capacity in MANETs 

by jointly optimizing transmission mode selection, 

relay node range, and interference organize in 

MANETs with cooperative communications is 

explained in figure 4.  

 

5. Simulation Analysis: 

 The NS2 Simulator is mainly used in the 

research field of networks and communication. The 

NS2 is a discrete event time driven simulator which 

is used to evaluate the performance of the network. 

Two languages such as C++, OTCL (Object Oriented 

Tool Command Language) is used in NS2. The C++ 

is act as back end and OTCL is used as front end. 

The X-graph is used to plot the graph. The 

parameters used in the simulation are tabulated as 

follows: 

 

Table 1 Simulation parameters used 

Parameter Value 

Channel Type Wireless Channel 

Radio Propagation 

model 
TwoRayGround 

Network interface 

type 
WirelessPhy 

MAC Type IEEE 802.11 

Interface Queue 

Type 
PriQueue 

Link Layer Type LL 

Antenna Model Omni Antenna 

 

 The packet data rates, packet loss, delay and 

network capacities are the parameters used in the 

simulation to evaluate the proposed method. The red 

colored curves  
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A. Data Rate 

 The rate at which the data is transmitted 

from node to node is called as data rate. The 

proposed system has a good data rate in the figure 5 

below. 

 

 

Figure 5: Data Rate Comparison 

 

B.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Packet Loss 

 
Figure 6: Packet Loss Comparison 

 

Packets loss indicates the number of packets lost 

while data is transmitted from node to node. The 

figure indicates that the proposed scheme has 

reduced amount of loss. 

 

C. Packet Delay 
 The delay occurred during data transmission 

is given in the figure below. It shows that the 

proposed system has the least delay. 

 
Figure 7: Packet Delay Comparison 

 

D. Network Capacity 

 

 
Figure 8: Network Capacity Comparison 

 

 The network capacity is estimated from the 

energy of the nodes. As the energy per unit time can 

also be termed as power in Watt, the network 

capacity is plotted in figure 8. and it is greatly 

improved for the proposed system. 

 

6. Conclusion: 

 In this article, physical layer cooperative 

communications, topology control, and network 

capacity in MANETs is introduced. To improve the 

network capacity of MANETs with cooperative 

communications, a Capacity Optimized Cooperative 

(COCO) topology control scheme that considers both 

upper layer network capacity and physical layer relay 

selection in cooperative communications. Simulation 

results have shown that physical layer cooperative 
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communications techniques have significant impacts 

on the network capacity. 
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