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Modified Heuristic Algorithm for Minimizing the Target Coverage Area Problem in WSN Sonia Research Scholor, Deptt. Of CSE Doon Valley Instiitute of Engg. & Tech., Karnal [email protected] Parikshit Singla Assistant Professor, Deptt. Of CSE Doon Valley Instiitute of Engg. & Tech., Karnal [email protected] ABSTRACT The rapid advancement of digital electronics and wireless communications has resulted in more rapid development of WSN technology. This rapid growth has resulted in focus being given into solving the challenges that this field has to face. One such challenge is to maximise the network lifetime of the network while the target nodes remain monitored constantly. This problem of maximizing the network lifetime while satisfying the coverage and also energy constraints (sensors are equipped with battery as the only power source and hence the energy constraint) is known as the Target Coverage Problem in Wireless Sensor Networks. In this paper a simulation of an existing technique is simulated. Then a modified version of the algorithm is simulated which is found to give better performance over the existing one.



I. INTRODUCTION Recent advances in micro-electro-mechanical systems, digital electronics, and wireless communications have led to the emergence of wireless sensor networks (WSNs) [1, 2]. Wireless sensor networks are proposed for a wide range of applications including battlefield surveillance, environmental monitoring, biological detection, smart spaces and industrial diagnostics [3, 4, 5, 6]. In wireless sensor networks, there are a large number of low-cost, low-power, multi-functional sensing devices called sensor nodes. Each sensor node is equipped with sensing, data processing and communication capabilities. The sensor nodes form a connected network and work collectively to accomplish the assigned tasks such as surveillance, environment monitoring and data gathering. Since sensors are low-cost devices, a large amount of sensors could be densely deployed [7] inside or surrounding the interested phenomenon to provide the measurements with satisfactory accuracy. The dense deployment of sensors makes it difficult and unnecessary to have deterministic deployment of sensors. Thus the sensor nodes could be randomly deployed in the hostile or hazardous environment. Once the sensors are randomly deployed, sensors have to be self-organized to build the network topology and route the collected information. When compared with traditional ad-hoc networks, WSNs have some limitations such as limitation in power, computational capacities and memory. Sensor nodes carry limited power supply which are generally irreplaceable and may be deployed with non-rechargeable batteries. Since the sensor nodes will die one after another during the operation of the network, all the network requirements must be met with minimum power consumption due to battery limitations, and in most applications, it is impossible to replenish power resources. Sonia, IJRIT-458
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In WSNs, a decrease in the number of available sensor nodes can deeply degrade the network performance or may even kill the network, as either some area is not covered or some data is not transferred through the network. Moreover, it is impossible to replace thousands of nodes in hostile or remote regions, and thus the sensor nodes needs to be utilized in an efficient manner. Another factor to be considered here is the slow improvement in battery capacities over the years [2]. Thus energy saving has become a critical issue in WSNs, and the most energy saving must to come from energy aware protocols.



Figure 1 A typical sensor network architecture The main tasks of a sensor node in a sensor network are to collect data (monitoring), perform data aggregation, and then transmit data. Among these tasks transmitting data requires much more energy than processing data [4] and the most recent efforts on optimizing the wireless sensor network lifetime have been focused on routing protocol (i.e., transmitting data to the base and data request from the base to the sensor node). The dense and random deployment of sensor nodes also makes it almost impractical to recharge such a large amount of devices in a possibly hostile or rather large area. Thus sensor nodes are usually assumed unattended devices. Further, each low-cost sensor node has only limited resources such as power, computational ability, bandwidth and memory. Once a sensor node consumes all its battery energy, it will “die” - disappear in the network. The network may cease to work when the remaining sensor nodes are not sufficient to accomplish the assigned tasks. Energy efficiency is a crucial issue in sustaining sensor network functionalities and extending system lifetime.



II.



LITERATURE SURVEY



The present work deals with the Target Coverage Problem in wireless sensor networks. The goal is to maximize the network lifetime of a power constrained wireless sensor network deployed for monitoring a set of targets with known locations. We consider a large number of sensors deployed randomly in close proximity of a set of targets that send the sensed information to a base station for processing. The method used to extend the network’s lifetime is to organize the sensors into a number of sets, such that all the targets are monitored continuously. The present work deals with the Target Coverage Problem in wireless sensor networks. The goal is to maximize the network lifetime of a power constrained wireless sensor network deployed for monitoring a set of targets with known locations. We consider a large number of sensors deployed randomly in close proximity of a set of targets that send the sensed information to a base station for processing. The method used to extend the network’s lifetime is to organize the sensors into a number of sets, such that all the targets are monitored continuously. I.F. Akyildiz and E. Cayirci [4] describes the concept of sensor networks which has been made viable by the convergence of micro electro-mechanical systems technology, wireless communications and digital electronics. Firstly the deployments of sensors, sensing tasks are explored. Various potential sensor networks applications like Sonia, IJRIT-459
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military applications including battlefield surveillance, targeting etc., environmental applications like forest fire detection, flood detection etc, health applications, and home applications are also outlined. Realization of sensor networks needs to satisfy the constraints introduced by factors such as fault tolerance, scalability, cost, hardware, topology change, environment and power consumption Protocol stack of the sensor network is also outlined and many researchers are currently engaged in developing the technologies needed for different layers of sensor networks protocol stack. Zude Zhou,Zheng Huang and Quan Liu in thispaper entitled “Coverage Strategies for Wireless Sensor Networks” aimed to review the common strategies used in solving coverage problem in WSN. They reviewed the researches done in maximizing coverage of WSN by sensors positioning. The strategies reviewed are categorized into three groups based on the approaches used namely; force based, grid based or computational geometry based approach. Theory and concepts along with the examples of the algorithms proposed using these approaches were presented. The reviewed strategies each have their own benefits or costs. Ding Zhu DU and Mihaela Cardei [18] in their paper entitled as “Improving Wireless Sensor Network Lifetime through Power Aware Organization” maximize the network lifetime for target coverage problem by organizing the sensors into maximum disjoint set covers and these are activated successively. Wang Hongyuan and Liu Bing [8] in the paper entitled “A Heuristic Greedy Optimum Algorithm for Target Coverage in Wireless Sensor Networks” proposed a heuristic greedy optimum coverage algorithm to maximize network lifetime for target coverage. Firstly they analyzed the energy model for target coverage and presented the definition of key target and the coverage priority of key target. Then a strategy for sensor selection in which the sensor with more energy utility is prior chosen as active sensor is designed. Then the algorithm is proposed based on minimizing the energy consumption of key target and maximizing energy efficiency of sensor node. The algorithm is highly effective and good scalable. Dimitrios Zorbas,Dimitris Glynos and Christos Douligeris presented a centralized heuristic algorithm to achieve power-efficient monitoring of targets in terrain covered by a sensor network in his paper titled as “B{GOP}:An Adaptive Algorithm for Coverage Problems in Wireless Sensor Networks”. It is sensible to divide the sensors into cover sets and make each of these sets responsible for covering the targets for a certain period of time. The algorithm introduces the sensor candidate categorization with four classes of sensors namely; Best, Good, OK and Poor, depending on their coverage status of the fields they cover. This approach provides a flexible avoidance of double covering a critical field, by ranking sensors, according to the coverage status of the fields the cover and adaptive sensor selection policy based on class, coverage of critical fields and number of available sensors.



III. PROBLEM FORMULATION Our network model is similar to the models described in [3], [5], [6], and [15]. We assume that sensors are deployed over the monitored region R, and each sensor s has its own monitor target i1 where s1 can collect the trustful data from target i1 without the help of any other sensor. We also assume that each sensor knows its own coordinates as well as the IDs and coordinates of all the covered targets. We further extend the assumption that each sensor can also vary the sensing range smoothly. In our network model, a sensor is either in the communication mode or monitoring mode. During communication a sensor can either be in the sleeping, listening, receiving, or sending state and during monitoring, it can either be in the idle or active state as in [6]. If the sensor is in sleeping mode, it cannot hear any packets but it can be woke up by using wakeup mechanism as in [23]. We also assume that the number of deployed sensors largely exceed the number of targets required to monitor so that some sensors can turn themselves into sleep mode and save energy.



IV. PROBLEM STATEMENT Sonia, IJRIT-460
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Sensor Network Lifetime Problem with range assignment: Given a monitored region R, a set of sensors s1, s2, s3, ……, sm and a set of targets i1, i2, i3, ..…., in and energy supply bi for each sensor, find a monitoring schedule (C1, t1), (C2, t2), ………, (Ck, tk) and a range assignment for each sensor in a set Ci such that t1 + t2 + ……. + tk is maximized, Each set cover monitors all target i1, i2, i3, ……., in, and each sensor si does not appear in the set C1… Ck for a time more than bi where bi is the initial energy of sensor of si.



V. Algorithm We implement the two basic algorithms LBP and DEEPS and they are further extended by using adjustable range sensing instead of fixed range sensing. The target and sensor files are generated using the parameters from section 5.1 and input into the program. We can vary the sensing range, and energy model from the command line and the lifetime of network is output as the result. For each algorithm, the following steps are required for the simulation: 1. Generate the target and sensor files which contain the information of the target id, target position, sensor id, sensor maximum battery, and sensor position. 2. Simulation is started from the command line wherein the target and sensor file, the maximum sensing range, and the energy model are provided as input. 3. Using these data and parameters, the simulation is started 4. The simulation runs until a target cannot be covered by sensors. 5. The simulations stops, and the lifetime of the network is printed out as the result VI. Result And Analysis For the simulation environments, a static wireless network of sensors and targets which are scattered randomly in 100m x 100m area is considered. We assume that the communication range of each sensor is two times the sensing range. Simulations are carried out by varying the number of sensors and the lifetime is measured. We also vary the maximum sensing range, energy models, and numbers of targets with various combinations. The corresponding data and graphs are presented in the following sections.



Table 1 The lifetime of sensor networks with 25 targets. Sensors



40



60



80



100



120



140



160



180



200



AR-SC [3]



20.0



25.0



31.0



44.0



49.0



53.0



62.0



68.0



75.0



LBP [5]



12.2



19.4



29.6



33.3



40.2



45.4



50.9



56.6



61.1



ALBP



15.0



20.4



28.6



35.3



45.7



56.8



56.7



62.2



68.3



DEEPS [6]



19.6



28.5



40.3



54.3



66.2



76.3



84.6



94.6



101.3



ADEEPS



24.6



35.6



49.6



68.4



83.4



92.7



105.9



118.6



124.7



VII.



REFERENCES Sonia, IJRIT-461



IJRIT International Journal of Research in Information Technology, Volume 3, Issue 4, April 2015, Pg.458-462



[1]



R. Hahn and H. Reichl, “Batteries and power supplies for wearable and ubiquitous computing”, in Proc. 3rd Intl. Symposium on Wearable computers, 1999.



[2]



G. J. Pottie and W. J. Kaiser, “Wireless integrated network sensors”, Communication ACM, 43(5):51-58, 2000.



[3]



D. Tian and N. D. Georganas, “A Coverage-Preserving Node Scheduling Scheme for Large Wireless Sensor Networks”, Proc. of the 1st ACM Workshop on Wireless Sensor Networks andApplications, 2002.



[4]



F. Akyildiz, W. Su, Y. Sankarasubramaniam and E. Cayirci, “A Survey on Sensor Networks”, IEEE Communications Magazine, pp 102-114, Aug. 2002.



[5]



V. Raghunathan, C. Schurgers, S. Park, and M. B. Srivastava, “Energy-Aware Wireless Microsensor Networks”, IEEE Signal Processing Magazine, 19 (2002), pp 40-50.



[6]



T. Yan, T. He, and J. Stankovic, “Differentiated surveillance for sensor networks”, In Proceedings of Sensys, 2003.



[7]



Chee-Yee Chong and Srikanta P. Kumar, “Sensor Networks: Evolution, Opportunities and Challenges”. Proceeding of the IEEE, vol. 91, no. 8, Aug. 2003.



[8]



J. Carle and D. Simplot, “Energy Efficient Area Monitoring by Sensor Networks”, IEEEComputer, Vol 37, No 2 (2004) 40-46.



[9]



X. Wang, G. Xing, Y. Zhang, C. Lu, R. Pless, and C. D. Gill, “Integrated Coverage and Connectivity Configuration in Wireless Sensor Networks”, First ACM Conference on EmbeddedNetworked Sensor Systems, 2003.



[10]



P. Berman, G. Calinescu, C. Shah and A. Zelikovsky, "Power Efficient Monitoring Management in Sensor Networks," IEEE Wireless Communication and Networking Conference(WCNC'04), pp. 2329-2334, Atlanta, March 2004.



[11]



J. Wu and S. Yang, “Coverage and Connectivity in Sensor Networks with Adjustable Ranges”, International Workshop on Mobile and Wireless Networking (MWN), Aug. 2004.



[12]



L. Gu and J. Stankovic, “Radio triggered wake-up capability for sensor networks”, In Real-Time Applications Symposium, May 2004



[13]



M. Cardei, J. Wu, N. Lu, M.O. Pervaiz, “Maximum Network Lifetime with Adjustable Range”, IEEE Intl. Conf. on Wireless and Mobile Computing, Networking and Communications(WiMob'05), Aug. 2005.



[14]



D. Brinza, G. Calinescu, S. Tongngam, and A. Zelikovsky, “Energy-Efficient Continuous and Event-Driven Monitoring”, In Proc. 2nd IEEE International Conference on Mobile Ad-Hocand Sensor Systems, 2005.



[15]



M. Cardei and D.-Z. Du, “Improving Wireless Sensor Network Lifetime through Power Aware Organization”, ACM Wireless Networks, vol. 11, No. 3, May 2005.



Sonia, IJRIT-462




























Modified Heuristic Algorithm for Minimizing the Target Coverage Area ...













A Heuristic Correlation Algorithm for Data Reduction ...













A heuristic ant algorithm for solving QoS multicast ...













Modified Aho Corasick Algorithm - Semantic Scholar













Modified Contrast Compensation Algorithm for Noisy ...













Modified Aho Corasick Algorithm - Semantic Scholar













Modified MAXIMIN Adaptive Array Algorithm for ...













Modified MAXIMIN Adaptive Array Algorithm for ...













Minimizing off-target signals in RNA fluorescent in ... - Semantic Scholar













Minimizing off-target signals in RNA fluorescent in ... - Semantic Scholar













Deploying Wireless Sensor to achieve Target Coverage Problem - IJRIT













Deploying Wireless Sensor to achieve Target Coverage Problem - IJRIT













Band Output Frequency Input Frequency Tone Call Coverage Area ...













Modified Model Reference Adaptive Control Algorithm ...













Modified Model Reference Adaptive Control Algorithm ...













Implementation of a Moving Target Tracking Algorithm ...













Cooperative Caching Strategies for Minimizing ...













Minimizing the Communication Cost for Continuous ...













Minimizing change aversion for the google drive launch













Exact and heuristic methods for the selective ...













heuristic evaluation.pdf













Minimizing change aversion for the google drive launch















Modified Heuristic Algorithm for Minimizing the Target Coverage Area ...






Parikshit Singla. Assistant Professor, Deptt. Of CSE. Doon Valley Instiitute of Engg. & Tech.,. Karnal [email protected]. ABSTRACT. The rapid advancement of digital electronics and wireless communications has resulted in more rapid development of WSN technology. This rapid growth has resulted in focus being given ... 






 Download PDF 



















 154KB Sizes
 0 Downloads
 274 Views








 Report























Recommend Documents













Modified Heuristic Algorithm for Minimizing the Target Coverage Area ... 

Recent advances in micro-electro-mechanical systems, digital electronics, and wireless communications have led to .... researches done in maximizing coverage of WSN by sensors positioning. .... [12] L. Gu and J. Stankovic, â€œRadio triggered wake-up 




















A Heuristic Correlation Algorithm for Data Reduction ... 

autonomously monitoring, analysing and optimizing network behaviours. One of the main challenges operators face in this regard is the vast amount of data ...




















A heuristic ant algorithm for solving QoS multicast ... 

the network, real time services will be affected. ... quality ofreal time services can be guaranteed. ... (1) applying Dijkstra algorithm to find the shortest path, (2).




















Modified Aho Corasick Algorithm - Semantic Scholar 

goto function g(0,a)=s, where s is valid if a={h,s}.then this function makes a transition from State 0 to state 1 or 3 depending on the symbol. In the current example ...




















Modified Contrast Compensation Algorithm for Noisy ... 

Noel Thomas,IJRIT ... Noel Thomas1, Shajin Prince2 ..... [5] B. R. Lim, R. H. Park, and S. H. Kim, â€œHigh Dynamic Range for Contrast Enhancement,â€� IEEE Trans.




















Modified Aho Corasick Algorithm - Semantic Scholar 

apply the text string as input to the pattern matching machine. ... Replacing this algorithm with the finite state approach resulted in a program whose running.




















Modified MAXIMIN Adaptive Array Algorithm for ... 

MODIFIED MAXIMIN ALGORITHM FOR FH SYSTEM. UNDER FADING ENVIRONMENTS. Raja D Balakrishnan, Bagawan S. ... tracking ability of the algorithm. In the next section we will describe the basic MAXIMIN ... frequency-hopping communication system and thereby 




















Modified MAXIMIN Adaptive Array Algorithm for ... 

Modified MAXIMIN Adaptive Array Algorithm for Frequency-Hopping. System ... each iteration, for rapid convergence of the algorithm. They also suggested the ...




















Minimizing off-target signals in RNA fluorescent in ... - Semantic Scholar 

Feb 17, 2010 - k-mers in list Ai precede all the k-mers in list Aj if i < j. Each of these smaller ... .mskcc.org/$aarvey/repeatmap/downloads.html. Simple graphical ...




















Minimizing off-target signals in RNA fluorescent in ... - Semantic Scholar 

Feb 17, 2010 - object numbers, first, we set minimal pixel intensity thresholds to 8â€“10 ... We enumerate all k-mers of a genome into a list, sort this list, count ... sorted in parallel). For large genomes we typically use m= 1024. Note that our me




















Deploying Wireless Sensor to achieve Target Coverage Problem - IJRIT 

2 UG Scholar, Department of Information Technology, Sri Ramakrishna ... The target coverage requires higher degree of coverage(k-coverage) to track ... In the past years, the sensor deployment is mainly focused on area coverage problem.




















Deploying Wireless Sensor to achieve Target Coverage Problem - IJRIT 

IJRIT International Journal of Research in Information Technology, Volume 3, Issue 4, April 2015 ... of Information Technology, Sri Ramakrishna Engineering College .... The solution with least sensing range is finally chosen as the best solution.




















Band Output Frequency Input Frequency Tone Call Coverage Area ... 

Frequency. Input. Frequency. Tone. Call. Coverage Area. State. Special. Purpose. Owner. Notes. 6M. 53.35000. 52.35000. K4VCM. Signal Mtn /. Chattanooga.




















Modified Model Reference Adaptive Control Algorithm ... 

Sep 30, 2004 - The modified algorithm is firstly tested on the MCS system in a ... MRAC system (based on the Lyapunov rule) has the same problem of gain 'wind up' ...... H. K., 1992, Nonlinear Systems (Macmillan: New York). [31] BROGAN, L. W., 1991, 




















Modified Model Reference Adaptive Control Algorithm ... 

Sep 30, 2004 - such as signal normalization [15], dead zone [16], and leakage [21]. The modified algorithm we develop in this thesis has similarities with the 'leakage' method, but is based on dynamical system analysis. More research about leakage ca




















Implementation of a Moving Target Tracking Algorithm ... 

Jun 24, 2010 - Using Eye-RIS Vision System on a Mobile Robot. Fethullah Karabiber & Paolo ..... it gives big advantage in processing speed with comparison.




















Cooperative Caching Strategies for Minimizing ... 

objects caching strategies for minimizing content provisioning costs in networks with homogeneous and ... wireless networks to improve data access efficiency.




















Minimizing the Communication Cost for Continuous ... 

[email protected] ... where a server continuously maintains the skyline of dy- ... republish, to post on servers or to redistribute to lists, requires prior specific.




















Minimizing change aversion for the google drive launch 

May 2, 2013 - significant product changes to applications they rely on and identify with. Despite the best intentions of designers and product managers, users ...




















Exact and heuristic methods for the selective ... 

Apr 10, 2008 - so as to maximize the system reliability, within a time window of a limited ...... ISA â€“ The Instrumentation, System, and Automation Society, 2004.




















heuristic evaluation.pdf 

Retrying... Download. Connect more apps... Try one of the apps below to open or edit this item. heuristic evaluation.pdf. heuristic evaluation.pdf. Open. Extract.




















Minimizing change aversion for the google drive launch 

May 2, 2013 - Internet users must sometimes deal with sudden, significant product changes to ... product for file storage in the cloud. We describe actions that ...


























×
Report Modified Heuristic Algorithm for Minimizing the Target Coverage Area ...





Your name




Email




Reason
-Select Reason-
Pornographic
Defamatory
Illegal/Unlawful
Spam
Other Terms Of Service Violation
File a copyright complaint





Description















Close
Save changes















×
Sign In






Email




Password







 Remember Password 
Forgot Password?




Sign In



















Information

	About Us
	Privacy Policy
	Terms and Service
	Copyright
	Contact Us





Follow us

	

 Facebook


	

 Twitter


	

 Google Plus







Newsletter























Copyright © 2024 P.PDFKUL.COM. All rights reserved.
















