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Abstract: Cooperative communication has received tremendous 
interest for wireless networks. Most existing works on 
cooperative communications are focused on link-level physical 
layer issues. Consequently, the impacts of cooperative 
communications on network-level upper layer issues, such as 
topology control, routing and network capacity, are largely 
ignored. In this article, we propose a Capacity-Optimized 
Cooperative (COCO) topology control scheme to improve the 
network capacity in MANETs by jointly considering both upper 
layer network capacity and physical layer cooperative 
communications. Through simulations, we show that physical 
layer cooperative communications have significant impacts on 
the network capacity, and the proposed topology control scheme 
can substantially improve the network capacity in MANETs with 
cooperative communications.  
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1. INTRODUCTION 
 
The demand for speed in wireless networks is endlessly 
increasing. Recently, cooperative wireless communication has 
received tremendous interests as AN untapped means that for 
rising the performance of data transmission in operation over 
the ever-challenging wireless medium. Cooperative 
communication has emerged as a replacement dimension of 
diversity to emulate the methods designed for multiple 
antenna systems, since a wireless mobile device might not be 
ready to support multiple transmit antennas attributable to 
size, cost, or hardware limitations. By exploiting the printed 
nature of the wireless two channel, cooperative 
communication permits single-antenna radios to share their 
antennas to create a virtual antenna array, and offers important 
performance enhancements. This promising technique has 
been thought of within the IEEE 802.16j normal, and is 
anticipated to be integrated into 3GPP-LTE multi-hop cellular 
networks. 
 
Although some works are done on cooperative 
communications, most existing works area unit centered on 
link-level physical layer problems, like outage likelihood and 
outage capability [4]. Consequently, the impacts of 
cooperative communications on network-level higher layer 
problems, like topology management, routing and network 

capability, area unit for the most part unnoticed. Indeed, most 
of current works on wireless networks conceive to produce, 
adapt, and manage a network on a maze of point-to-point non-
cooperative wireless links. Such architectures is seen as 
complicated networks of easy links. However, recent advances 
in cooperative communications can provide variety of benefits 
in flexibility over ancient techniques. Cooperation alleviates 
sure networking issues, like collision resolution and routing, 
and permits for easier networks of a lot of complicated links, 
instead of sophisticated networks of easy links. 
 
Therefore, several higher layer aspects of cooperative 
communications benefit additional analysis, e.g., the impacts 
on topology management and network capability, particularly 
in mobile unintended networks (MANETs), which might 
establish a dynamic network while not a hard and fast 
infrastructure. A node in MANETs will operate each as a 
network router for routing packets from the opposite nodes 
and as a network host for transmission and receiving 
information. MANETs area unit significantly helpful once a 
reliable mounted or mobile infrastructure isn't accessible. 
Instant conferences between notebook laptop users, military 
applications, emergency operations, and alternative secure-
sensitive operations area unit vital applications of MANETs 
attributable to their fast and straightforward preparation. 
 
Due to the dearth of centralized management, MANETs nodes 
join forces with one another to realize a typical goal. the key 
activities concerned in organisation area unit neighbor 
discovery, topology organization, and topology 
reorganization. configuration describes the property data of 
the whole network, together with the nodes within the network 
and therefore the connections between them. Topology 
management is extremely vital for the general performance of 
a painter. for instance, to keep up a reliable network property, 
nodes in MANETs may fit at the utmost radio power, which 
ends in high nodal degree and long link distance, however a 
lot of interference is introduced into the network and far less 
outturn per node is obtained. victimization topology 
management, a node rigorously selects a collection of its 
neighbors to determine logical information links and 
dynamically regulate its transmit power consequently, 
therefore on attain high outturn within the network whereas 
keeping the energy consumption low. 
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In this paper, considering each higher layer network capability 
and physical layer cooperative communications, we have a 
tendency to study the topology management problems in 
MANETs with cooperative communications. we have a 
tendency to propose a Capacity-Optimized Cooperative 
(COCO) topology management theme to boost the network 
capability in MANETs by put together optimizing 
transmission mode choice, relay node choice, and interference 
management in MANETs with cooperative communications. 
victimization simulation examples, we have a tendency to 
show that physical layer cooperative communications have 
important impacts on the performance of topology 
management and network capability, and therefore the 
planned topology management theme will well improve the 
network capability in MANETs with cooperative 
communications. 
 

2. PROPOSED SYSTEM 
 
We propose a Capacity-Optimized Cooperative (COCO) 
topology control scheme to improve the network capacity in 
MANETs by jointly considering both upper layer network 
capacity and physical layer cooperative communications. 
Through simulations, we show that physical layer cooperative 
communications have significant impacts on the network 
capacity, and the proposed topology control scheme can 
substantially improve the network capacity in MANETs with 
cooperative communications. 
 
Advantages: 
• Improve the network capacity in MANETs. 
• Dynamic traffic pattern and dynamic network without a 

fixed infrastructure. 
• There are a source, a destination and several relay nodes. 
• Cooperation can benefit not only the physical layer, but 

the whole network in many different aspects. 
 

 
Fig.1. Architecture 

 
A Capacity-Optimized Cooperative (COCO) topology control 
scheme to improve the network capacity in MANETs by 
jointly optimizing transmission mode selection, relay node 
selection, and interference control in MANETs with 
cooperative communications. Through simulations, we show 
that physical layer cooperative communications have 
significant impacts on the network capacity, and the proposed 
topology control scheme can substantially improve the 

network capacity in MANETs with cooperative 
communications. Most existing works are focused on link-
level physical layer issues, such as outage probability and 
outage capacity. Consequently, the impacts of cooperative 
communications on network-level upper layer issues, such as 
topology control, routing and network capacity, are largely 
ignored. Indeed, most of current works on wireless networks 
attempt to create, adapt, and manage a network on a maze of 
point-to-point non-cooperative wireless links. Such 
architectures can be seen as complex networks of simple links. 
Low Network Capacity, Communications are focused on 
physical layer issues, such as decreasing outage probability 
and increasing outage capacity, which are only link-wide 
metrics. 
 

3. MOBILE AD HOC NETWORKS WITH 
COOPERATIVE COMMUNICATIONS 

 
3.1. Cooperative Communications: Cooperative 
communication generally refers to a system wherever users 
share and coordinate their re-sources to reinforce the 
knowledge transmission quality. it's a generalization of the 
relay communication, within which multiple sources 
additionally function relays for every alternative. Early study 
of relaying issues seems within the scientific theory 
community to reinforce communication between the supply 
and destination. Recent tremendous interests in cooperative 
communications square measure owing to the multiplied 
understanding of the advantages of multiple antenna systems. 
Though Multiple-Input Multiple-Output (MIMO) systems are 
wide acknowledged, it's tough for a few wireless mobile 
devices to support multiple antennas owing to the dimensions 
and price constraints. Recent studies show that cooperative 
communications enable single-antenna devices to figure along 
to take advantage of the special diversity and reap the 
advantages of MIMO systems like resistance to attenuation, 
high turnout, low transmitted power, and resilient networks. 
 

In a easy cooperative wireless network model with 2 hops, 
there's a supply, a destination, and several other relay nodes. 
the essential plan of cooperative relaying is that some nodes, 
that overheard the knowledge transmitted from the supply 
node, relay it to the destination node rather than treating it as 
interference. Since the destination node receives multiple 
severally light copies of the transmitted data from the supply 
node and relay nodes, cooperative diversity is achieved. 
Relaying can be enforced exploitation 2 common ways, (1) 
amplify-and-forward and (2) decode-and-forward. In amplify-
and-forward, the relay nodes merely boost the energy of the 

signal received from the sender and carry it to the receiver. In 

decode-and-forward, the relay nodes can perform physical-

layer decoding so forward the cryptography result to the 

destinations. If multiple nodes square measure out there for 
cooperation, their antennas will use a reference frame code in 
sending the relay signals. it's shown that cooperation at the 
physical layer can do full levels of diversity almost like a 
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MIMO system, and therefore will scale back the interference 
and increase the property of wireless networks. 
Most existing works regarding cooperative communications 
square measure targeted on physical layer problems, like 
decreasing outage chance and increasing outage capability, 
that square measure solely link-wide metrics. However, from 
the network’s purpose of read, it's going to not be spare for the 
network performance, like the total network capability. 
Therefore, several higher layer network-wide metrics ought to 
be fastidiously studied, e.g., the impacts on network structure 
and topology management. Cooperation offers variety of 
benefits in flexibility over ancient wireless networks that 
transcend merely providing a additional reliable physical layer 
link. Since cooperation is basically a network answer, the 
standard link abstraction used for networking style might not 
be valid or acceptable. From the attitude of a network, 
cooperation will profit not solely the physical layer, however 
the total network in many various aspects. 
  
3.2.  Topology management: The constellation in a very 
painter is dynamic dynamically owing to user quality, traffic, 
node batteries, etc. Meanwhile, the topology in a very painter 
is manageable by adjusting some parameters like the 
transmission power, channel assignment, etc. In general, 
topology management is such a theme to work out wherever to 
deploy the links and the way the links add wireless networks 
to create an honest constellation, which can optimize the 
energy consumption, the capability of the network, or end-to-
end routing performance. Topology management is originally 
developed for wireless detector networks (WSNs), MANETs, 
and wireless mesh networks to cut back energy consumption 
and interference. it always ends up in a less complicated 
constellation with little node degree and short transmission 
radius, which can have high-quality links and fewer rivalry in 
medium access management (MAC) layer. Spatial/spectrum 
reprocess can become doable owing to the smaller radio 
coverage. alternative properties like symmetry and planarity 
square measure expected to get within the resultant topology. 
Symmetry will facilitate wireless communication and two-way 
shake schemes for link acknowledgment whereas planarity 
will increase the chance for parallel transmissions and house 
reprocess. 
 
Power management and channel management problems square 
measure plus topology management in MANETs whereas 
they're treated on an individual basis historically. though a 
mobile node will sense the out there channel, it lacks of the 
scope to create network-wide selections. It thus makes 
additional sense to conduct power management and channel 
management via the topological viewpoint. The goal of 
topology management is then to line up interference-free 
connections to minimizes the utmost transmission power and 
therefore the range of needed channels. It’s additionally 
fascinating to construct a reliable constellation since it'll lead 
to some advantages for the network performance. 
 
 

4. MODULES 
 
1. Transmission in MANETs 
2. Network Constraints 
3. Relaying Strategies 
4. Cooperative Communications 
5. Multi-hop Transmission 
 
4.1. Transmission in MANETs: With physical layer 
cooperative communications, there are three transmission 
manners in MANETs: direct transmissions, multi-hop 
transmissions and cooperative transmissions. Direct 
transmissions and multi-hop transmissions can be regarded as 
special types of cooperative transmissions. A direct 
transmission utilizes no relays while a multi-hop transmission 
does not combine signals at the destination. In Fig. 1c, the 
cooperative channel is a virtual multiple-input single-output 
(MISO) channel, where spatially distributed nodes are 
coordinated to form a virtual antenna to emulate multiantenna 
transceivers. 
 
4.2. Network Constraints: Two constraint conditions need to 
be taken into consideration in the proposed COCO topology 
control scheme. One is network connectivity, which is the 
basic requirement in topology control. The end-to-end 
network connectivity is guaranteed via a hop-by-hop manner 
in the objective function. Every node is in charge of the 
connections to all its neighbors. If all the neighbor connections 
are guaranteed, the end-to-end connectivity in the whole 
network can be preserved. The other aspect that determines 
network capacity is the path length. An end-to-end 
transmission that traverses more hops will import more data 
packets into the network. Although path length is mainly 
determined by routing, COCO limits dividing a long link into 
too many hops locally. The limitation is two hops due to the 
fact that only two-hop relaying is adopted. 
 
4.3. Relaying Strategies: Amplify-and-forward, Decode-and-
forward In amplify-and-forward, the relay nodes simply boost 
the energy of the signal received from the sender and 
retransmit it to the receiver. In decode-andforward, the relay 
nodes will perform physical-layer decoding and then forward 
the decoding result to the destinations. If multiple nodes are 
available for cooperation, their antennas can employ a space-
time code in transmitting the relay signals. It is shown that 
cooperation at the physical layer can achieve full levels of 
diversity similar to a MIMO system, and hence can reduce the 
interference and increase the connectivity of wireless 
networks. 
 
4.4. Cooperative Communications: Cooperative transmissions 
via a cooperative diversity occupying two consecutive slots. 
The destination combines the two signals from the source and 
the relay to decode the information. Cooperative 
communications are due to the increased understanding of the 
benefits of multiple antenna systems. Although multiple-input 
multiple-output (MIMO) systems have been widely 
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acknowledged, it is difficult for some wireless mobile devices 
to support multiple antennas due to the size and cost 
constraints. Recent studies show that cooperative 
communications allow single antenna devices to work together 
to exploit the spatial diversity and reap the benefits of MIMO 
systems such as resistance to fading, high throughput, low 
transmitted power, and resilient networks. 
 
4. 5. Multi-hop Transmission: Multi-hop transmission can be 
illustrated using two-hop transmission. When two-hop 
transmission is used, two time slots are consumed. In the first 
slot, messages are transmitted from the source to the relay, and 
the messages will be forwarded to the destination in the 
second slot. The outage capacity of this two-hop transmission 
can be derived considering the outage of each hop 
transmission. 
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