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Abstract 

 

For designing any type of WSN with main parameters like rate of 

convergence, hop count, lifetime of network, consumption of energy, 

area for coverage in recent technology of wireless network. So this 

paper deals with the network coverage and energy optimization of 

the network.In large deployed network the transmission range is vital 

for data transmitting, this area coverage of the cluster can be within 

the transmission range using Glowworm Swarm Optimization (GSO) 

based clustering (GSO-C), network lifetime constraint can be 

optimized using the novel routing algorithm enhanced energy 

optimization based Ant Swarm optimization (EEO-ASO) that uses 

AH-HEED (adaptive heterogeneous- hybrid energy efficient 

distributed clustering) protocol for routing. The performance of 

clustering technique and routing algorithm has been represented in 

graphs.  

Keywords: Wireless sensor networks (WSNs), Network lifetime 

(NL), GSO-C, routing algorithm, EEO-ASO, AH-HEED. 
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1 INTRODUCTION 

A large number of few sensors have been organized in themselves in Wireless Sensor Network. 

Generally the power source in sensor node has complication in recharge when they are in inattentive 

hostile area [1]. Although many investigations has been done with varied techniques and algorithm in 

conserving energy of sensor nodes for extension of network lifetime [2]. Since sensor nodes have 

more limitations with different problem like deployment area of network, lifetime of network, data 

scheduling and data aggregation. The network size has been maximized through ineffective optimized 

algorithm classically. Due to its simplicity, good solution quality, capacity to escape local optima, and 

rapid convergence, particle swarm optimization (PSO), one of the effective nature-inspired 

algorithms, may be a preferable option for this NP-hard issue [3,4].The uniqueness in clustering with 

the transmission range and to route with the best energy conservation and extend the network lifetime 
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is demonstrated by the experimental findings in this article. The paper's structure is listed as follows.A 

literature review is described in Section 2. Section 3 provides a summary of the proposed work. The 

research methods and specifics of the proposed algorithm's implementation are described in Section 4. 

2 LITERATURE REVIEW 

This section describes literature review in direction of network coverage and energy 

optimization.Work [5]discuss PSO algorithm on basis of enhancing the lifetime of network. This can 

form cluster and its cluster head (CH).Author in [6]determines effective cluster head selection method 

which revolves the position of cluster head in between the nodes from higher level in terms of energy 

when contrasted with others. Work [7]discusses evolutionary algorithms in various two stages which 

develop more objective where the increase in coverage repetition issue: a lexicographic "a priori" 

algorithm and a NSGA-II "a posteriori" method.Author [8,9]describes a new and effective 

metaheuristicGA form where this overthrown most of the disadvantages in existing metaheuristic, that 

could calculate appropriate solution in operation for this problem. Work [10]proposes mobile wireless 

sensor network as the solution of both coverage and lifetime of the sensor network.  

3 RESEARCH METHODOLOGY 

This paper deals with the network coverage and energy optimization of the network. In large deployed 

network the transmission range is vital for data transmitting, this area coverage of the cluster can be 

within the transmission range using Glowworm Swarm Optimization (GSO) based clustering (GSO-

C), network lifetime constraint can be optimized using the novel routing algorithm enhanced energy 

optimization-based Ant Swarm optimization (EEO-ASO) that uses AH-HEED protocol for routing. 

The architecture for proposed system is given below: 

 

Figure-1: Proposed Architecture 
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3.1    Glowworm Swarm Optimization (GSO) based clustering (GSO-C) 

For large area of the network the cluster need to be in range of transmission.This technique is used 

when the cluster head is not in the range of transmission with the base station. GWMj is assumed as 

level of luciferin with time u is represented by𝑀𝑗 (𝑣),the location of v is given by GWMjwhich have 

iteration 𝜌0is decay constant for luciferin is (0 < 𝜌 < 1), 𝑀 (𝑥, (𝑣))is quantity in 

theGWMj’soperative intention at time vand variable for enhancement of luciferin is given as ϒ. 

While the mobilitystages every GWM utilize mechanism of probability for opting the nearby 

GWMhas maximum level of luciferin than its own for the mobility. In each GWMj’smobility, the 

possibility of the mobility in the direction ofnearbyk is précised by, 

𝑃𝑗𝑘(𝑢) =
𝑀𝑘(𝑣)−𝑀𝑗(𝑣)

∑ 𝑀𝑙(𝑣)−𝑀𝑗(𝑣)𝑙𝜖𝑜𝑗(𝑢)

                                                         (1) 

Where𝑘𝜖𝑁𝑗(𝑣), 𝑁𝑗(𝑣) = {𝑘: 𝑑𝑗𝑘(𝑣), 𝑑𝑑
𝑗 (𝑣); 𝑀𝑗(𝑣) < 𝑀𝑘(𝑣)}Represents nearby GWMgroup at time u, 

𝑑𝑑
𝑗 (𝑣)𝑆 range of nearby constant correlated with GWMj at instanceperiod v,𝑑𝑗𝑘(𝑣) is the Euclidian 

distance between GWMs j and k at instance period v. For example GWMj select 𝐺𝑊𝑘𝜖𝑁𝑗(𝑣) with 

probability𝑃𝑗𝑘(𝑣). The discrete instance period model of the GWMmeasures will be distinct as, 

𝑦𝑗(𝑣 + 1) = 𝑦𝑗(𝑣) + 𝑠 ∗ (
𝑦𝑘(𝑣)−𝑦𝑗(𝑣)

‖𝑦𝑘(𝑣)−𝑦𝑖(𝑣)‖
)                                        (2) 

𝑌𝑗(𝑣)is the location of the GWMjat time vand step size s (>0). In the nearby range update phase, 

nearby range of each GWM is updated with the following rule: 

𝑟𝑑𝑗(𝑣 + 1) = min {𝑟𝑠, max{0, 𝑟𝑑
𝑗(𝑣) + 𝛽(𝑛𝑡 − |𝑁𝑗(𝑣)|)}}                       (3) 

Where 𝛽 is a constant parameter and𝑛𝑡 is to control the number of neighbors. 

3.2   Enhanced Energy Optimization Based Ant based Swarm optimization(EEO-ASO): 

This is the novel method used for finding whether the cluster formed and the nodes in it have 

efficiency in terms of energy. The energy required for this type of l-bit packet transmission across 

distant d is estimated as 

𝐸𝑇𝑋(𝑙, 𝑑) = {
𝑙𝐸𝑒𝑙𝑒𝑐 + 𝑙𝜀𝑓𝑠𝑑2, 𝑑 < 𝑑0

𝑙𝐸𝑒𝑙𝑒𝑐 + 𝑙𝜀𝑚𝑝𝑑4, 𝑑 ≥ 𝑑0
} [4] 

𝑑0 = √
𝜀𝑓𝑠

𝜀𝑚𝑝
                            [5] 

The energy spent for the radio to receive this message is 

𝐸𝑅𝑋(𝑙) =  𝑙𝐸𝑒𝑙𝑒𝑐                               [6]  

As a result, the physical and Mac layers of the WSN are developed with the transmission power and 

receiving power energy levels. 

3.3      Routing by ASO 

Creating the clusters with the support of GSO clustering, the sensor nodes are separated based on its 

locations. The CHs are discovered by the movements of sensor nodes. ASO routing is utilized to 
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obtain the shortest path within the CHs, based on its distance. There are two types in optimizing 

techniques for clustering and routing algorithms with energy efficiencywhich can enhance the network 

lifetime in WSNs. ASO with GSO in sensor networks are used in enhancing GSO;thatprogress the 

efficiency in clustering and routing algorithms here ASO and GSO has been used. In ASO with GSO 

method, there are randomly distributed sensor nodesthat have mobility in direction of clustering as 

well as and routing processes. 

AH-AH-HEED (ADAPTIVE HETEROGENOUS- HYBRID ENERGY EFFICIENT DISTRIBUTED 

CLUSTERING) 

This protocol is used in network for achieving optimal energy consumption while transmitting data 

from CH to the base station. Here AH-HEED protocol has been explained. Initially the parameters 

have been defined to proceed with the clustering process. Secondly design of protocol is determined 

and then with pseudo-code. After this finally, the proof for protocol achieves its maximum 

requirement has been determined.In clustering process of every node for all number of iterations 

required is referred to beNiter. Probability of becoming CH has to be determined at once before the 

simulation of nodes with AH-HEED, CHprob, as given below: 

CHprob= Cprob × Eresidual / Emax                              (7) 

WhereEresidualis residual energy for evaluated current in node, and Emaxis a maximum energy of 

reference node this is similar in every nodes. Value of node is CHprob, although below certain 

threshold value is not allowed pmin(e.g., 10−4), this is inversely proportional to Emax. CHprob of 

each node get maximized two times and move to following step.Here we assume when CH u could 

reach node v with its energy level I, then v reach u with energy level similar as level 1. Identification 

of nearby nodes is not required all the time when cluster is clocked. In stable network nodes will not 

die unexpectedly, every node in nearby clusterhas no modifications very often. When the node is 

chosen to be CH, it has to send a notice message msg, and its status for selection is uncertain group in 

CH.  

4 PERFORMANCE ANALYSIS 

Performance can be analyzed by based on shortest path, energy consumption, network lifetime. 

Shortest path will be derived from the region among the CHs. 

4.1 Throughput 

The frequency of successfully delivering messages through a communication connection is known as 

network throughput. The data to which these messages refer may be transmitted across a logical or 

physical link or via a specific network node. The standard unit of measurement for throughput is bits 

per second (bit/s or bps), while it can also refer to data packets per time slot or packets per second (p/s 

or pps). 

 
Figure 3: Throughput of EEO-ASO with AH-HEED 
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The above figure-3 shows the throughput performance of proposed technique EEO-ASO with AH-

HEED. Initially the value is at 1 and it gradually increases as per source node performance. X- axis 

represents % of source node and Y- axis represents throughput performance. 

4.2 Energy consumption: 

It is described as the energy used up by the sensor nodes when data transmission is first initiated. 

Since the lifespan of sensor nodes is dependent on their limited energy supply, the energy 

consumption of the sensing device should be kept to a minimum. Wireless sensor nodes often turn off 

both the radio transmitter and the radio receiver when not in use in order to save energy. 

The below figure-4 shows the energy consumption of proposed technique EEO-ASO with AH-HEED. 

Initially the value is at 1 and it gradually increases as per source node performance. X- axis represents 

% of source node and Y- axis represents energy consumption. This shows the proposed technique has 

optimized the energy consumption from all the existing techniques. 

 
Figure-4: Energy consumption of EEO-ASO with AH-HEED 

4.3 Routing performance 

The process of choosing a path for traffic within, between, or across networks is called routing. In 

general, routing is carried out in a variety of network types. 

 
 

Figure- 5: Routing Performance of EEO-ASO with AH-HEED 
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The above figure-5 shows the routing performance of proposed technique EEO-ASO with AH-HEED. 

Initially the value is at 1 and it gradually increases as per source node performance. X- axis represents 

% of source node and Y- axis represents simulation time. Since the energy consumption has been 

optimized, the routing performance is also enhanced based on their source node. 

4.4 Packet Delivery Ratio 

While throughput refers to the ability of a link or network to successfully through/pass data, packet 

delivery ratio refers to the ratio of the number of packets successfully received to the total number of 

packets sent by the sender. 

 

Figure-6: Packet delivery ratio of EEO-ASO with AH-HEED 

The above figure-6 shows PDR of proposed technique EEO-ASOwith AH-HEED. Initially the value 

is at 1 and it gradually increases as per source node performance. X- axis represents % of source node 

and Y- axis represents packet delivery ratio. When the routing in network is optimized there will be 

optimized packet delivery ratio. 

5 CONCLUSION 

Hence from the performance analysis results the proposed technique has shows that energy 

consumption has been minimized in proposed GSO-C- EEO-ASO with AH-HEED. Along with 

energy conservation, packet transmission has been optimized in large network area within the range of 

transmission. The network lifetime constraint has been overcome using novel routing algorithm 

enhanced energy optimization based ASO (EEO-ASO) that uses AH-HEED (adaptive heterogeneous- 

hybrid energy efficient distributed clustering) protocol for routing.This proposed work is compared 

with existing with existing Hybrid Combinational Particle Swarm Optimization (HCPSO), 

Gravitational Search Algorithm (GSA) for better analysis, 
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