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Abstract - One of the first objectives of wireless sensing element networks is to produce full coverage of a sensing field as 

long as possible. Several tasks—such as object tracking and battleground intrusion detection—require full coverage at 

any time. With the restricted energy of sensor nodes, organizing these nodes into a maximal number of subgroups (or 

referred to as set cover) capable of observance all discrete points of interest and so alternately activating them may be a 

prevalent way to give higher quality of surveillance. Additionally to maximising the amount of subgroups, the way to 

guarantee the connectivity of sensor nodes (i.e., there exist links between the base station (BS) and sensor nodes) is also 

significantly important while achieving full coverage. In this paper, thus, we tend to develop a completely unique 

maximum connected load-balancing cover tree (MCLCT) algorithmic rule to achieve full coverage further as BS-

connectivity of every sensing node by dynamically forming load-balanced routing cover trees. 

 

Index Terms - Wireless sensor networks, coverage/connectivity preservation, scheduling, lifetime maximization. 

________________________________________________________________________________________________________ 

I. INTRODUCTION 

WIRELESS sensor Networks (WSNs) are shaped by connected wireless sensor nodes that every is compact and has the ability 

of sensing, processing, and storing environmental info still as communication with different nodes. High fault tolerance, strong 

adaptability, and comprehensive sensing coverage are the main merits. These options allow wireless sensor networks to be applied 

to a spread} of range of applications, e.g. home health care, battleground surveillance, machine observance, environmental 

monitoring, and so on. Recently, WSNs have additionally become an important area of analysis. Usually, wireless sensor nodes 

power-driven by batteries are deployed near the discrete points of interest (DPOIs) in remote areas. The procedures happening at 

the locations that are inside the sensing coverage provided by every sensor node are going to be detected. sensor nodes equipped 

with wireless transceivers will give connectivity between any 2 nodes or between a node and therefore the BS. With a connected 

WSN, the data about events sensed by every sensor node are going to be transferred to the destination BS in an energy-efficient 

multi-hop manner. so as to ensure the quality of service (QoS) provided by WSNs, achieving the particular coverage requirement 

and maintaining property are necessary. Here, we tend to address the coverage drawback in conjunction with the connectivity 

drawback. Coverage issues are associated with how well each DPOI in a sensing field is covered. The coverage preservation issue 

is one among the most important problems in WSNs that may be studied from totally different aspects. In studies node placement 

methods based on specific rules were utilised to determine the optimal placement positions. They were allotted to satisfy a selected 

coverage requirement before sensor nodes are placed in a sensing field. Nevertheless, the outcomes generated by these placement 

methods are tough to be applied to the practical sensing field because of the exclusion of in-situ geographic data. Totally different 

from these studies, some studies presented node scheduling approaches for the scenarios of random deployment. It’s assumed that 

the positions of sensor nodes are known when the sensor nodes are randomly dispersed around the sensing field. The location of a 

sensor node will be obtained through the localization technologies. The intrinsic who means of preparation approaches is to decide 

timing of activation or inactivation. for every node whereas maintaining a selected coverage. By doing so, network lifetime may be 

prolonged as much as possible. Among these aforementioned scheduling studies, in order to create an efficient utilization on sensor 

nodes, some studies and used the approach of organizing sensor nodes into a maximal number of cover sets which may be disjoint 

ones or non-disjoint ones. Such {a problem|a drag|a haul|a retardant|a tangle} with either the disjoint formation or the non-disjoint 

formation is proved to belong to the Nondeterministic Polynomial (NP) entire problem. The nodes in every cover set are able to 

cooperatively monitor all DPOIs. Through the interchange activation for these cover sets, the particular coverage requirement as 

well as the longer lifetime may be achieved. However, the connectivity requirement that's associated with data transmission during 

a multi-hop WSN has not been in use into explanation by these existing studies. 

II. LITERATURE  SURVEY 

Chia-Pang Chen et. al. [1] “Efficient Coverage and Connectivity Preservation with Load Balance for Wireless Sensor 

Networks” One of the first objectives of wireless sensor networks is to supply full coverage of a sensing field as long as possible. 

Several tasks—such as object tracking and battleground intrusion detection—require full coverage at any time. With the restricted 

energy of sensor nodes, organizing these nodes into a maximal  number of subgroups (or known as set cover) accomplished of 

file:///E:/Planet%20Publication/IJEDR/Volume%203/Vol%203%20Issue%202/Published_Paper_V3_I2/www.ijedr.org


© 2016 IJEDR | Volume 4, Issue 3 | ISSN: 2321-9939 

IJEDR1603096 International Journal of Engineering Development and Research (www.ijedr.org) 589 

 

monitoring all discrete points of awareness then alternately activating them could be a prevailing way to provide better quality of 

surveillance. Additionally to maximising the amount of subgroups, a way to guarantee the connectivity of sensor nodes (i.e., there 

exist links between the base station (BS) and sensor nodes) is also critically necessary whereas achieving full coverage. During this 

paper, thus, we have a tendency to develop a completely unique maximum connected load-balancing cover tree (MCLCT) 

algorithmic rule to realize full coverage also as BS-connectivity of every sensing node by dynamically forming load-balanced 

routing cover trees. Such a task is particularly developed as a maximum cover tree drawback, which has been proved to be 

nondeterministic polynomialcomplete. The proposedMCLCT consists of 2 components: 1) a coverage-optimizing recursive 

heuristic for coverage management and 2) a probabilistic load-balancing plan for routing pathway determination. Through 

MCLCT, the burden of nodes in sensing and transmission is shared, thus energy consumption among nodes becomes additional 

evenly. Extensive simulation results show that our answer outperforms the present ones in terms of energy efficiency and 

connectivity maintenance. 

 

Jae-Joon Lee et. al. [2]  “Impact of Heterogeneous Deployment on Lifetime Sensing Coverage in Sensor Networks” While most 

analysis on wireless sensor networks has centered on the preparation of huge numbers of low cost homogeneous  sensor devices, in 

sensible settings it's usually possible to contemplate heterogeneous deployments of devices with totally different capabilities. 

underneath prescribed value constraints, we tend to analyze such heterogenous deployments each mathematically and thru 

simulations, and show however they impact the coverage aging method of a sensor network, i.e., however it degrades over time as 

some nodes become energy-depleted. we tend to derive expressions for the heterogeneous mixture of devices that optimizes the life 

sensing coverage in a very single-hop direct communication model. we tend to then investigate a multi-hop communication model 

through simulations, and examine the impact of heterogeneousness on life sensing coverage and coverage aging each with and 

while not information aggregation. Our results show that exploitation an optimum mixture of the many cheap low-capability 

devices and a few expensive high-capability devices will considerably extend the period of a network’s sensing performance. 

during this paper, we tend to examined the impact of heterogeneous device preparation on life sensing coverage and coverage aging 

method with mathematically and thru simulation. First, we tend to known the trade-offs in deploying high-cost devices underneath 

total value constraints. High-cost devices will perform as a cluster-head or sink to gather and method the info from inexpensive 

sensors, which might enhance the period of network sensing operation. However, the upper value of those devices will scale back 

the quantity of inexpensive sensors, that ends up in the decrease of the initial sensing coverage: either in terms of coverage space or 

coverage degree. an optimum heterogeneous preparation can do life sensing coverage by many times the maximum amount as that 

with homogeneous  preparation considering each initial coverage and also the period of sensing operation. 

 

Hai Liu et. al. [3] “Minimum-Cost Sensor Placement for Required Lifetime in Wireless Sensor-Target Surveillance Networks” 

In sensor-target police investigation networks, sensors are usually steam-powered by batteries with restricted energy and thus it's 

necessary to manage the energy usage. within the literature, many ways are planned to maximise the life of those networks. we tend 

to observe that some police investigation applications have life needs. we tend to prove that this drawback is NP-hard and derive a 

bound on the minimum variety of sensors needed. we tend to style an economical approximation algorithmic rule for this 

drawback. in theory, we tend to prove that this approximation algorithmic rule has an approximation quantitative relation of scoop , 

wherever m is that the variety of targets and l is that the variety of targets during a little disk focused at the bottom station with a 

continuing radius. by experimentation, we tend to conduct simulation to demonstrate that this approximation algorithmic rule offers 

close-to-optimal solutions. we tend to addressed  a brand new minimum device placement drawback for wireless sensor‐target 

police investigation networks. This drawback is to position the minimum variety of sensors to observe a given set of targets and 

forward the detected knowledge to a given base station, specified the life of the ensuing network is a minimum of capable a given 

price. we tend to proved  that this drawback is NP‐hard and derived a bound on the minimum variety of sensors. we tend to planned 

an approximation algorithmic rule with an approximation quantitative relation of max, wherever m is that the variety of targets 

within the sensing space and l is that the variety of targets during a little circle focused at the bottom station with radius H+Rs. we 

tend to conducted in depth simulations to demonstrate that the approximation algorithmic rule provides close‐to‐optimal solutions. 

There are potential extensions of this work. maybe, mobile sensors are able to move to desired locations in some applications (e.g., 

robotic device networks). Energy reserve of a device is employed for not solely observation targets and forwarding the detected 

knowledge, however additionally moving to the pre‐determined location. each the position methodology and also the distributed 

moving algorithms are to be designed to fulfill the life demand of the network. 

 

Wendi B. Heinzelman et. al. [4] “An Application-Specific Protocol Architecture for Wireless Microsensor Networks” 

Networking along a whole bunch or thousands of low-cost micro sensor nodes permits users to accurately monitor a distant 

atmosphere by showing intelligence combining the data from the individual nodes. These networks would like strong wireless 

communication protocols that are energy economical and supply low latency. during this paper, we tend to develop and analyze 

low-energy adaptive  clump hierarchy (LEACH), a protocol design for micro sensor networks that mixes the ideas of energy-

efficient cluster-based routing and media access beside application-specific information aggregation to realize sensible performance 

in terms of system time period, latency, and application-perceived quality. LEACH includes a current, distributed cluster formation 

technique that enables organization of enormous numbers of nodes, algorithms rule for adapting clusters and rotating cluster head 

positions to equally distribute the energy load among all the nodes, and techniques to modify distributed signal method many to 

avoid wasting} lots of communication resources. Our results show that LEACH can get better system time period by an order of 

magnitude compared with general multihop approaches. once planning protocol architectures for wireless micro sensor networks, it 

is necessary to contemplate the operate of the domestic device, the need for simple preparation, and additionally the severe energy 

constraints of the nodes. These choices LED United States to style LEACH, a protocol design wherever computation is performed 
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regionally to cut back the number of transmitted information, network configuration and operation is finished exploitation native 

management, and media access management (MAC) and routing protocols modify low-energy networking. Results from our 

experiments show that LEACH provides the high performance needed beneath the tight constraints of the wireless channel. 

 

Rahul Amin et. al. [5] “Balancing Spectral Efficiency, Energy Consumption, and Fairness in Future Heterogeneous Wireless 

Systems with Reconfigurable Devices” In this paper, we tend to tend to gift an approach to managing resources in an extremely 

large-scale heterogeneous wireless network that supports reconfigurable devices. The system below study embodies 

internetworking ideas requiring freelance wireless networks to collaborate so as to produce a unified network to users. we tend to 

propose a multi-attribute designing algorithm enforced by a central global Resource Controller (GRC) that manages the resources 

of the many fully completely different autonomous wireless systems. The attributes thought of by the multi-attribute optimization 

operate contains system spectral potency, battery life of every user (or overall energy consumption), and instant and semipermanent 

fairness for every user inside the system. To reason the relative importance of each attribute, we tend to use the Analytical 

Hierarchy method (AHP) that takes interview responses from wireless network suppliers as input and generates weight assignments 

for each attribute in our optimization disadvantage. Through Matlab/CPLEX based simulations, we tend to show a rise during a 

multi-attribute system utility live of up to fifty seven for our algorithm compared to different wide studied resource allocation 

algorithms along with Max-Sum Rate, Proportional honest, Max-Min honest and Min Power. we tend to given an approach to 

managing resources in a very heterogeneous wireless network supported the 3GPP IMS style that supports reconfigurable devices. 

we tend to analyzed our multi-attribute designing rule enforced by a centralized GRC that thought-about the network-efficiency 

measures of system spectral potency, each instant and semipermanent fairness in terms of knowledge rate assigned to each user 

inside the system, and battery life of each user inside the system. Through Matlab/CPLEX based simulations, we tend to tend to 

showed a rise in overall utility of up to fifty seven for our algorithm compared to subsequent best algorithm. By following a two 

step resource allocation procedure, counting on matters, our algorithm improves the overall system performance by achieving the 

correct trade-offs in terms of system spectral potency and energy consumption (for best-effort traffic) or by achieving the simplest 

trade-offs in terms of system spectral potency and instant fairness (for period of time traffic). 

III. METHOD 

Wireless Sensor Networks (WSNs) 

 

A wireless sensing element network may be a assortment of nodes organized into a cooperative network [10]. every nod consists 

of process capability (one or a lot of microcontrollers, CPUs or DSP chips), might contain multiple kinds of memory (program, 

information and flash memories), have a RF transceiver (usually with one omni- directional antenna), have an influence supply 

(e.g., batteries and star cells), and accommodate numerous sensors and actuators. The nodes communicate wirelessly and 

sometimes self-organize when being deployed in a commercial hoc fashion. Systems of 1000s or maybe 10,000 nodes are 

anticipated. Such systems will revolutionize the method we tend to live and work. Currently, wireless sensing element networks 

are starting to be deployed at an accelerated pace. it's not unreasonable to expect that in 10-15 years that the globe are lined with 

wireless sensing element networks with access to them via the net. this will be thought of because the net changing into a physical 

network. This new technology is exciting with unlimited potential for various application areas together with environmental, 

medical, military, transportation, diversion, crisis management, mother country defense, and good areas. Since a wireless sensing 

element network may be a distributed time period system a natural question is what number solutions from distributed and time 

period systems are often employed in these new systems. sadly, little previous work are often applied and new solutions are 

necessary altogether areas of the system. 

 
 

Fig 1 Architecturte of WSN network with User connectivity 

 

The main motive is that the set of assumption underlying previous work has modified dramatically. Most past distributed systems 

analysis has assumed that the systems are wired, have unlimited power, aren't period, have user interfaces such as screens and 
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mice, have a set set of resources, treat every node within the system as important and are location freelance. In distinction, for 

wireless device networks, the systems are wireless, have scarce power, are period, use sensors and actuators as interface, have 

dynamically dynamical sets of resources, combination behavior is very important and site is essential. several wireless sensor 

networks additionally utilize minimal  capability devices that places an additional strain on the power to use past solutions. This 

Chapter presents an summary of a number of the key areas and analysis in wireless device networks. In presenting this work, we 

tend to use samples of recent work to portray the state of art and show however these solutions disagree from solutions found in 

alternative distributed systems. Wireless sensor networks (WSNs) sometimes comprise an oversized range of little nodes that 

have finite storage, processing, and communication skills. Once deployed, they're generally self-organized during a multihop 

fashion to watch the target field and find the incidence of necessary events. Nowadays, WSN has become a search focus within 

the data field, attracting the eye of each the educational and also the industrial analysis community. 

It is inconvenient and generally even not possible to substitute the node battery. moreover, because of node quality or failure, the 

topology is inevitably time-varying and may be controlled as presently as potential. Consequently, the affected  energy provide of 

nodes, the dynamic amendment of topology and alternative restrictions have brought immense challenges for the look and 

management of WSN. Topology management, in concert of the core techniques in WSN analysis, is committed to the formation 

of an optimized topology with the specified properties such as property and coverage whereas reducing node energy consumption 

and increasing network capability. This technology will enhance the potency of routing and raincoat protocol, lay a foundation for 

the information fusion, time synchronization and target localization, and prolong the survival time of the complete network. At 

present, topology management has shaped 2 main analysis aspects, i.e., sleep planning and power management . it's standard that 

idle being attentive to the radio channel consumes energy the maximum amount as that of knowledge transmission. Thereby it's 

an economical approach to modify device nodes to the sleep state so as to realize important energy conservation. As a 

consequence, a way to created an optimum working/sleep schedule becomes one issue of topology management. additionally, 

differently to manage topology is to regulate the transmission power of every node in operating state, specifically power 

management. With the network property glad, power management will balance the amount of one-hop accessible neighbor nodes 

therefore on cut back the interference and prolong the network life. 

IV. CONCLUSION 

 In this paper, we've given an economical algorithmic program to manage the MCT drawback. The goal of the MCT disadvantage 

is to sustain full sensing coverage and property of WSNs for an extended time. among the projected MCLCT, 2 algorithms are 

used, and that they are a COR heuristic and a PLB strategy. The COR heuristic is prepared to speedily realize a most variety of 

canopy sets according to the world data of WSNs. each cowl set includes alittle variety of sensing nodes. Afterwards, the PLB plan 

dynamically determine the simplest parent node to relay detected data exploitation native information among neighbor nodes 

whereas achieving even energy consumption of nodes. By doing thus, energy-efficient operation are achieved by the MCLCT. Our 

experimental findings ensure that the mix of the quilt set generation algorithmic program and furthermore the load-balancing 

algorithmic program is possible in maintaining full coverage and property of WSNs. according to the experimental results, the 

planned MCLCT outperforms the present solutions of OCCH-badness, OCCH-critical, CWGC, Greedy-CSC, and GIECC by 

twenty.5 ∼547.6 % in network life improvement. Specifically, the higher performance of the planned MCLCT principally comes 

from 1) the energy saving methodology designed for sensing nodes, 2) the coverage recovery plan, and 3) the load balance 

mechanism developed for relaying nodes. For our future work, we tend to are about to extend our study such k-coverage and k-

connectivity (k &gt; 1) are secured. 
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