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ABSTRACT 
Energy efficiency and performance with increased capacity are crucial for next-generation 

wireless networks. According to the existing research works the key objectives are energy 

efficiency, system performance and capacity faces optimization problem. In the proposed 

work, we introduced Energy Efficient Genetic Swarm algorithm based on double auction theory 

for optimizing the objectives simultaneously. Which aims at improving the performance of cell-

edge users (CEUs) with energy efficiency optimization. The efficiency of our algorithm is demonstrated 

in the simulation results. This efficiency can be shown in finding the optimal energy point among 

the maximum coverage rate, the least energy consumption, and the number of minimum active 

nodes while maintaining the connectivity of the network. Swarm Optimization has been 

adopted to optimize the performance of subcarriers under the condition of maximum traffic load 

while guaranteeing the quality of service under the constraint of minimal power per subcarrier. Our 

proposed algorithm shows better results than comparatively with existing matched weighted 

maximum algorithm. 

 

KEYWORDS: Cellular network, cooperative communication, energy efficiency, genetic Swarm Introduction 
 

INTRODUCTION 
 
 Cooperative Diversity is an antenna technique for improving or maximizing total network channel range 
for any given set of bandwidths which exploits users together decoding the combination of the relay signal 
and the direct signal in wireless multi-hop networks. Note that user cooperation is another definition of 
cooperative diversity. As shown in Fig.1 S is the source user, R is the relay user, and D is the destination. 
Cooperation happens when a direct transmission between a transmitter node (S) and a destination node (D) is 
improved due to the help provided by a neighboring node. This neighboring node is denoted as a relay (R1, R2, 
R3), it has no data of its own to transmit, or it can be a node that has data of its own to transmit but it can 
also help with the communication between S and D. The latter case is also known as user cooperation. 
Supporting the direct communication between transmitter (S) and destination (D) denoted as relay. If the 
direct transmission of a message from starting point to destination is not (fully) successful, the overheard 
information from the source is forwarded by the relay (R3, R2) to reach the destination via a different 
path. Since the two communications took a different path and take place in like a queue, this example 
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implements the concept of space diversity .The relaying strategies can be further explained by the amplify-
and-forward, decode-and-forward, and compress-and-forward strategies. 
 

 
 
Fig. 1: cooperative DIVERS. 
 
 A scheme called double-auction theory is used in the scene of multi-buyers and multi-sellers [1]. 
Obviously, because there are many users  acting as  buyers or sellers at  the same time, the single-side auction 
scheme is not suitable for cooperative communications, but the double-auction scheme is more 
appropriate. 
 The energy and spectrum-efficient cooperative communication (ESCC) problem for mobile multimedia 
applications. In a static network, it is formulated as a mixed-integer unpredictable programming problem 
[2]. Double auction-based optimal relay assignment problem, transformed into maximum weighted matching 
(MWM) problems [3] [13]. Bargaining is a type of transaction in which the buyer and seller of a good or service 
debate the price and exact nature of a deals. If the bargaining is produces agreement on terms, then it takes 
place. An energy-efficient relay selection and power saving strategy subject to a total power constraint 
with asymmetric traffic [4] [14]. Due to limited battery power, nodes require energy saving routing 
protocols to speed up their network performance. At link-level physical layer issues, the influence of 
cooperative communication such as topology control, routing and network capacity is unnoticed. To 
overcome this problem, we have studied power efficient topography control with cooperative communication 
[5]. In this paper, it has been proposed optimum relay selection of nodes so as to decrease the overall power 
consumption in the cooperative communication. The Main objective of the Non-dominated sorting 
genetic algorithm (NSGA) [6] is to improve the adaptive fit of a population of feasible solutions to a Pareto 
front constrained by a set of objective and particle swarm optimization (PSO) is a estimating method that 
optimizes a problem by iteratively trying to improve a candidate solution with regard to a given measure of 
quality [7]. Nodes are allowed to form cluster though they are away from the base station these cluster 
reduce the energy efficiency, they tend to use gravitational search algorithm [8] but the path is not the 
short as dijistra’s path [9] only suitable for negative values. However, there is a lack of a systematic strategy 
for evaluating the existing schemes with energy efficient routing algorithms proposed relay set selection 
strategy to solve this issue [10]. It should optimize the size of relay set as to achieve maximum cooperative 
gain and also have minimum energy routing problem proposed all-cast and uni-cast dijistra’s [11]. The 
delay constrained scheduling over fading channels. a heuristic online scheduling algorithm[12] is proposed, 
which is shown very efficient to be applied in the realistic systems. In [15] functions to maximize users’ bits-
per-energy efficiency by defining the achievable bits-per-energy region and finding the power allocations that 
achieve its Pareto boundary.NSGA uses an evolutionary process with surrogates for evolutionary 
operators including selection, genetic crossover, and genetic mutation. The population is sorted into a chain 
of command of sub-populations based on the ordering of Pareto dominance. Analogy between members of 
each sub-group is evaluated on the Pareto front, and the resulting groups and similarity measures are used to 
improve a diverse front of non-dominated solutions. PSO optimizes a problem by having a population of 
candidate solutions, here designated particles, and moving these particles around in the search-space 
according to simple measurable formulae over the particle's position and velocity. Each particle's 
movement is influenced by its local best known position of particles but, is also guided toward the best known 
positions in the search-space, which are updated as better position of nodes or particles are found by other 
particles. This is expected to move the swarm toward the best solutions. 
 
II. System analysis: 
 In double auction theory, we model the optimal relay arrangement problem, which 
aims at improving the performance of cell-edge users (CEUs) with energy efficiency optimization. The model 
for optimizing the EE is built. An energy-efficient maximum weighted matching algorithm (EE-MWM) is used 
to solve the EE optimization problem. Finally, the performance of EE-MWM is evaluated in 
terms of energy efficient, capacity and social welfare. One CEU is only matched with one relay user. Actually, 
one CEU can be matched with two or more relay users to improve its capacity. The proposed auction 
model needs to be enhanced according to this scenario. In the proposed auction model, once CEUs and relay 
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users report their bids and asks to the auctioneer, the auctioneer matches different CEUs with different relay 
users according the reported bids and asks, there is no bargaining between CEUs and relay users. The capacity of 
the system is not high as expected, from the analysis of existing schemes the three parameters capacity, 
performance and efficiency is not achieved simultaneously. 
 
III. Proposed method for energy Efficiency: 
A. Genetic swarm algorithm: 
 In double auction theory, Energy-efficient Genetic Swarm algorithm is proposed to solve the 
optimization problem with improved capacity, performance and energy consumption in the system. 
1) Non-Dominated Sorting Genetic algorithm:(NSGA-II) based multi-objective algorithm for optimizing 
the area coverage, energy consumed by nodes. As shown in Fig.2 parental node (P) and child node (Q). 
 

 
 
Fig. 2: Mechanism of NSGA. 
 
 Sorting the combined population (Rt) according to the fast non dominated sorting procedure to identify all 
nondominated fronts (F1 ,F2 , . . . ,F4). Perform the selection, crossover and mutation operations on the newly 
generated parent nodes (Pt+1) to create the new child nodes (Qt+1) 
 
Step 1: 
 Given an n-dimensional decision vector x={x1,…,xn} in the solution 
 Space X, find a vector x* that maximizes a given set of m objective functions f(x*)={f1(x*),…, fm(x*)}. 
 
Step 2: 
 Dominance, A vector Q=(q1,…,qn) is said to dominatea vector R=(r1,…,rn) if Q is partially more than 
R, i.e., 
Ʌi=1,…,n qi≥ ri €i=1,…,n qi>ri . 
 Pareto optimal solution: A solution xq is said to be Pareto optimal if there is no xr for which 
R=f(xr)=(r1,r2,…,rn) dominates Q=f(xq)=(q1,q2,…,qn). 
 
Step 3: 
 Calculating Pareto front, one way of defining ‘better’ Solution M Pareto-dominates solution N, if M is at least 
as good as N in all objectives, and superior to N in at least one objective. 
 
Step 4: 
 Comparison and replacement of nodes to minimize F(x), 
Where, F(x) = {fi: Ʌi = 1, M}, x= {xj: Ʌj = 1, N} 
Subject to: C(x) + 0, where C = {Ck: Ʌk = 1, P} 
H(x) = 0, where H = {Hl: Ʌl = 1, Q} 
 
Step 5: 
 Evolving and filtering. An evolving process generates the temporary new population S (K+ 1)1 from S (k) 
by applying    the genetic operators. 
 
Step 6: 
 Non-Dominated Sorting with Crowding Distance & Particles gains own knowledge. 
 
Step 7: 
 Selection, Cross over and Mutation & Updates position and velocity. 
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Step 8: 
 Sort of Elitism, Keeping the best individuals from the parent and child population 
 
Step 9: 
 Combine Parent and child based on criteria satisfaction. 
2) Particle Swarm Optimization (PSO) has been adopted to optimize the subcarriers, under the condition of 
maximum traffic load while guaranteeing the QOS under the constraint of minimal power per subcarrier. Many 
more nondominated solutions are found in the proposed algorithm and these solutions are better than the 
solutions obtained by the EE-MWM algorithm. Dynamic Bargaining is possible in swarm optimization where 
process of negotiation between employers and a group of employees aimed at reaching agreements to regulate 
working conditions. 
 

•  
 
Fig. 3: Mechanism of particle swarm algorithm (Social Behaviour). 
 
 With each particle, there is an associated velocity and a memory of personal best position  
 With each swarm, there is a memory of the best position achieved by all the particles in the swarm  
 As shown in Fig 3 The particle P1, P2, P4 have the lower capacity. In prior to the past knowledge. So the 
particle P3 which is a source node will move to the destination P5. 
 
• Each particle has the same properties as followed: 
1. Ability to exchange information with its neighbors.  
2. Ability to memorize a previous position.  
3. Ability to use information to make a decision  
 
Step 1:  
 Initializing the number of particles v, with their characteristics. 
 
Step 2:  
 Calculation of Energy as per available source. 
 
Step 3:  
 Comparison of Energy available in neighbour nodes to find the best value. 
 
Step 4:  
 After finding the two best values, the particle updates its velocity and positions with following equation (a) 
and (b). 
(a) v[] = v[] + c1 * rand() * (pbest[] - present[]) + c2 * rand() * (gbest[] - present[])  
(b) present[] = persent[] + v[]  
 
Step 5: 
 Calculate Data Fitness value & Calculate Particle velocity. 
 
Step 6: 
 Velocity of each particle in the swarm is updated by vi(t 
+ 1) = wvi(t) + c1r1[ˆxi(t) − xi(t)] + c2r2[g(t) − xi(t)]. 
 
Step 7: 
 Once the velocity for each particle is calculated, each particle’s position is updated by applying the new 
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velocity to the particle’s previous position xi(t + 1) = xi(t) + vi(t + 1). 
 
Step 8: 
 In the initialization step, the position in each dimension is initialized randomly. Velocities can be initialized 
randomly or set to 0. 
 
Step 9: 
 In the algorithm, particles' velocities on each dimension are clamped to a maximum velocity Vmax. If the 
sum of accelerations would cause the velocity on that dimension to exceed Vmax , which is a parameter 
specified by the user, then the velocity on that dimension is limited to Vmax. 
 
Step 10: 
 Reach the maximum destination node. 
 An individual nodes gains knowledge from other members in the swarm nodes. 
 
IV. Flowchart: 
 

 
 
Fig. 4: Flowchart of Genatic swarm algorithm. 
 
V.  Simulation Results: 
 Using particle swarm algorithm one of the main parameter energy efficiency of the system is implemented 
and compared with the existing dilemma. 
 
Step 1: 
 Nodes are initialized. 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 5: Initialization of nodes. 
 
Step 2: 
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 By using particle swarm optimization the relay selection with lesser amount of energy is processed. 
 
 

 
 
Fig. 6: Selection of nodes. 
 
Step 3:  
 The best node is selected using particle swarm optimization with past knowledge. 
 

 
 
Fig. 6: Selected nodes. 
 
Step 4: 
 Energy efficiency is obtained by selecting the nodes using particle swarm optimization algorithm. 
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Fig. 7: Energy Efficiency. 
 One of the parameters in proposed system energy efficiency is compared with the already existing system 
in MWM with obtained values Fig 8 shows the improvement. 
 

 
 
Fig. 8: Comparison. 
 
VI. Conclusion: 
 In mobile cellular networks, idle users can work as relays for CEUs to improve the performance of CEUs. 
In this paper, we propose a double auction model for source users and relay users to accomplish transaction for 
relay services. Furthermore, based on bids of source users and asks of relay users, an optimal source-relay user 
matching scheme, called as EE-ES, is proposed to maximize the system energy efficiency. A NSGA-II based 
multi-objective algorithm for optimizing the area coverage, number of active sensors and energy consumed by 
nodes in wireless Sensor networks while maintaining the connectivity simultaneously. For evaluating the 
proposed protocol, the coverage algorithm is implemented using Single objective Genetic Algorithm (SGA) and 
the proposed algorithm is compared with it. With energy crises, energy efficiency in wireless networks has 
become the most compelling challenge for researchers, vendors, and mobile operators; not only to reduce the 
operational costs, but also to reduce the environmental effects. Particle Swarm Optimization (PSO) has been 
adopted to optimize the subcarriers in order to achieve maximum traffic load and guarantee QoS under the 
constraint of minimum power per subcarrier. The comprehensive evaluation results demonstrate EE-ES can 
improve the system performance in terms of successful source-relay user pairs, capacity, energy efficiency. 
These solutions are expected to be better than the solutions obtained by the EE-MWM algorithm. Future works 
are obtaining the remaining two parameters of the system like capacity and performance expected to be better 
than existing scheme. 
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