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Abstract— In this paper, we address link maximum 

activation problem in wireless networks, when sources can 

perform helpful transmission, and the receivers can perform 

successive interference cancellation. We provide a full 

tractability analysis, showing the NP-hardness as well as 

identifying tractable cases. We position integer linear 

programming for achieving global optimum using off-the-

shelf optimization methods. And last to overcome the 

scalability issue of integer programming. We design a sub-

optimal but efficient optimization algorithm for the problem 

in its general form, by embedding maximum biased two-part 

matching into local search. To improve the performance of 

maximum link connected and activated simultaneously. The 

objective, to be accurate, is not to maximize the number of 

active links, but to simultaneously deliver messages 

successfully to as many receivers as possible. Mathematical 

results are presented for performance evaluation, to validate 

the benefit of cooperative transmission and interference 

cancellation for maximum link activation and to establish 

the success of the proposed algorithm. 
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I. INTRODUCTION 

The maximum link activation problem aims is maximizing 

the number of links that can be simultaneously activated. 

Wireless sensor networks spatially distributed autonomous 

sensors to monitor physical or environmental conditions, 

such as temperature, sound, pressure, etc. that cooperatively 

pass their data to a main location through the network. The 

military applications such as battlefield surveillance, today 

such networks are used in many industrial and consumer 

applications, such as machine health monitoring or 

industrial process monitoring and control etc. 

The WSN is built of "nodes" – from a few to 

several hundreds or even thousands, where each node is 

connected to one (or sometimes several) sensors. Each such 

sensor network node has typically several parts and sensor 

node might vary in size also the cost of sensor nodes is 

similarly variable, depending on the complexity of the 

individual sensor nodes. Size and cost constraints on sensor 

nodes result in corresponding constraints on resources such 

as energy, memory, computational speed and 

communications bandwidth. The propagation technique 

between the hops of the network can be routing or flooding. 

A. Motivation 

In this paper, we address link maximum activation problem 

in wireless networks, when sources can perform helpful 

transmission, and the receivers can perform successive 

interference cancellation. We provide a full tractability 

analysis, showing the NP-hardness as well as identifying 

tractable cases. We position integer linear programming for 

achieving global optimum using off-the-shelf optimization 

methods. And last to overcome the scalability issue of 

integer programming. We design a sub-optimal but efficient 

optimization algorithm for the problem in its general form, 

by embedding maximum biased two-part matching into 

local search. To improve the performance of maximum link 

connected and activated simultaneously. The objective, to be 

accurate, is not to maximize the number of active links, but 

to simultaneously deliver messages successfully to as many 

receivers as possible. Mathematical results are presented for 

performance evaluation, to validate the benefit of 

cooperative transmission and interference cancellation for 

maximum link activation and to establish the success of the 

proposed algorithm.  

B. Objective 

To improve the performance of maximum link connected 

and activated simultaneously. The objective, to be accurate, 

is not to maximize the number of active links, but to 

simultaneously deliver messages successfully to as many 

receivers as possible. 

II. RELATED WORK 

[1] “Maximum Link Activation with Cooperative 

Transmission and Interference Cancellation in Wireless 

Networks “Qing He, Student Member, IEEE, Di Yuan, 

Senior Member, IEEE, and Anthony Ephremides, Life 

Fellow, IEEE. 

They provide and prove theoretical results related 

to problem complexity. From the theoretical insights, an 

algorithm composed by local search and bipartite matching 

is proposed. 

They consider a set of transmitter-receiver pairs, or 

links, that share a wireless medium and address the problem 

of emptying backlogged queues with given initial size at the 

transmitters in minimum time. [2]“Joint back-pressure 

power control and interference cancellation in wireless 

multi-hop networks ”This paper is that interference 

cancellation can be judiciously employed together with 

power control to further enhance network throughput. 

Effective cancellation requires that the interfering signal can 

be reliably decoded, implying that power control and 

interference cancellation are tightly coupled. Limitation is 

that back-Pressure Power Control (BPPC) is a cross layer 

network optimization policy that uses power control at the 

physical layer to facilitate efficient routing of packets at the 

network layer. [3]“Resource optimization in multi-radio 

multi-channel wireless mesh networks,” The proposed 

optimization framework based on column generation 

includes routing, scheduling, and channel assignment. [4] 

“Minimum-time link scheduling for emptying backlogged 

traffic in wireless systems: solution characterization and 

algorithmic framework”. The author presented fundamental 
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insights and solution characterizations that include showing 

that the complexity of the problem remains high for any 

continuous and increasing rate function. The Maximum 

Link Activation(LA) problem under a novel setup, where 

the transmitters are able to cooperatively transmit data and 

the receivers have interference cancellation(IC) capabilities. 

[5] “Cooperative diversity in wireless networks: efficient 

protocols and outage behaviour”. In this paper a variety of 

low-complexity, cooperative protocols that enable a pair of 

wireless terminals, each with a single antenna, to fully 

exploit spatial diversity in the channel. Cooperative 

diversity is inherently a network problem; it could be fruitful 

to take into account additional higher layer network issues 

such as queuing of bursts data, link layer retransmissions 

and routing. [6] “User cooperation diversity, part i: system 

description/ part ii: implementation aspects and performance 

analysis” A new form of spatial diversity, in which diversity 

gains are achieved via the cooperation of mobile users. The 

problem lies in finding the best strategy for both users to 

construct them    transmit signals, given their own data and 

the received signal from their partner and for the BS to 

employ the optimal reception scheme so that both users are 

able to maximize their data rates towards the BS. 

[7]“Cooperative strategies and capacity theorems for relay 

networks”. The fundamental problem of the capacity of the 

single-relay channel has been open for decades. In fact, even 

for the Gaussian single-relay channel without fading we 

know capacity only if the relay is collocated with either the 

source or destination. The capacity results extend to 

multisource problems such as MARCs and BRCs. [8] 

“Optimal and collaborative rate selection for interference 

cancellation in wireless networks” They provided a 

complexity analysis and an integer programming model to 

find the optimal IC pattern. Simulation results indicate that 

throughput improvement is over 30% in low SINR regimes. 

They have considered a novel problem setting of 

collaboratively optimizing the transmission rates to explore 

the potential of interference cancellation in wireless 

networking. [9] “Max-min power control in wireless 

networks with successive interference cancellation”. The 

accurate assessment of the potential of  IC for power 

control. Extensive numerical results are presented for 

performance evaluation, demonstrating the benefit of 

deploying IC in power control.The problem of allocating the 

transmitting power is intertwined with determining the links 

on which receivers can perform IC and the order of 

cancelations. [10] “The scheduling problem in wireless 

networks”.  They attempted to summarize our latest results 

and views on the scheduling problem through a physical-

layer-aware perspective. We provided optimal policies 

under different performance objectives, such as the 

performance metrics of minimum-length scheduling and 

utility maximization. The problem of allocating transmission 

rights to subsets of network users at each time and under 

different channel qualities are known as the scheduling 

problem. 

III. EXISTING SYSTEM 

The Existing system is maximum activated Link nether 

connected and nor simultaneously activated. The basic 

problem is the maximum link activation (LA) problem, 

which aims at maximizing the number of links that can be 

simultaneously activated. The LA problem and its 

extensions have been studied, under either the protocol 

model or the physical model for interference 

characterization. Two links can be active simultaneously if 

and only if they are sufficiently spatially separated from 

each other. Systems address a new LA problem with 

cooperative transmission and interference cancellation 

capability, and present theoretical analysis and algorithmic 

approaches for this new problem with the physical 

interference model. With cooperative transmission, multiple 

transmitters can be used for a common receiver that 

combines the transmissions. Cooperative transmission 

becomes significant if the transmitters have access to 

packets destined to multiple and possibly all receivers. 

A. Link Activation:  

Link activation (LA) problem, which aims at maximizing 

the number of links that can be simultaneously activated. 

B. Successive interference cancellation:  

For the receivers, the new LA problem incorporates 

interference cancellation. That is, if an interfering 

transmission is strong enough at a receiver, that transmission 

can be decoded and subtracted from the received signal. 

Multiple cancellations in sequence lead to successive 

interference cancellation. 

C. Signal to interference and noise:   

Two links can be active simultaneously if and only if they 

are sufficiently spatially separated from each other. The 

latter, also known as the signal-to-interference-and-noise 

ratio (SINR) model, requires the SINR of each active link to 

meet a threshold. 

D. Integer Linear Programming:  

we develop an integer linear programming (ILP) 

formulation to enable the computation of global optima, for 

effective benchmarking of other, sub-optimal algorithms, 

and accurate assessing of the achievable improvement due 

to joint cooperative transmission and SIC. 

 
Fig. 1: System Architecture of Existing System. 

IV. PROBLEM STATEMENT 

It is important that the problem of maximum link activation 

in wireless networks with new features, namely when the 

transmitters can perform cooperative transmission, and the 

receivers can perform successive interference cancellation. 

In this new problem setting, which transmitters should 

transmit and to whom, as well as the optimal cancellation 

patterns at the receivers, are strongly intertwined. 
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V. PROPOSED SYSTEM 

The Proposed system is considering support at the physical 

layer, where multiple transmitters and receivers form a 

MIMO-like channel, allowing for interference alignment for 

further improving the performance. The results validate that 

cooperative transmission and successive interference 

cancellation have a clear matching effect in soft significant 

gain on improving the number of links that can be activated 

simultaneously. 

It is important that the problem of maximum link 

activation in wireless networks with new features, namely 

when the transmitters can perform cooperative transmission, 

and the receivers can perform successive interference 

cancellation. In this new problem setting, which transmitters 

should transmit and to whom, as well as the optimal 

cancellation patterns at the receivers, are strongly 

intertwined. 

 
Fig. 2: System Architecture of Proposed System 

A. Mathematical Model 

Consider a generic wireless system of M transmitters (TXs) 

and N receivers (RXs). Let M {1, ……...…. . ., M} and N 

{1, ………. . ., N}.  The TXs and RXs use a single antenna.  

The gain between TX m ∈ M and RX n ∈ N is denoted by 

Gmn.  We use Pm to denote the transmission power of TX 

m if it is active. The noise power and the SINR threshold are 

denoted by σ2 and γ, respectively. 

B. Requirement Specification 

1) Hardware Requirements 

1) Processor  Intel Core i3 or higher version 

2) RAM  4GB or more 

3) Hard Disk  500GB or more 

4) Key Board - Standard Windows Keyboard 

5) Mouse - Two or Three Button Mouse 

2) Software Requirements 

1) Operating system : Windows 8-10(64-bitOS) 

2) Platform: C# 

3) Data Base:  SQL Server 2012 

4) IDE: Visual Studio 2013 

VI. RESULTS 

A. Generate Network 

 
Fig. 3: Generate Network 

B. Deploy WSN 

 
Fig. 4: Deploy Wireless Network 

C. Active Sender and Receiver 

 
Fig. 5: Active Sender and Receiver 

D. Data Transfer 

 
Fig. 6:  Data Transfer 
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VII. CONCLUSION 

This paper concludes that cooperation at the physical layer, 

where multiple transmitters and receivers form a MIMO-like 

channel, allowing for interference alignment for further 

improving the performance. We calculated a new allowance 

of the fundamental problem of link activation in wireless 

networks, by jointly combining the possibility of 

cooperative transmission and successive interference 

cancellation. For problem solution, we have developed an 

integer programming approach for computing the global 

optimal solution, as well as an optimization algorithm that 

combines bipartite matching with local search. Simulation 

results validate that cooperative transmission and 

succeeding interference cancellation have a clear balancing 

effect in soft significant gain on improving the number of 

links that can be activated simultaneously. 
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