
 
Copyright © 2018 Authors. This is an open access article distributed under the Creative Commons Attribution License, which permits unrestricted use, 
distribution, and reproduction in any medium, provided the original work is properly cited. 

 

 

International Journal of Engineering & Technology, 7 (3.8) (2018) 7-10 
 

International Journal of Engineering & Technology 
 

Website: www.sciencepubco.com/index.php/IJET  

 

Research paper 
 

 

 

 

Sensor Deployment Strategy Based on Wireless Mesh Network 

for WSN 
1
vikrant Kumar  

2
 Namita Tiwari 

 
1
Research scholar, Maulana azad national institute of technology, Bhopal 

2
Assistant Professor, Maulana azad national institute of technology, Bhopal 

 
Email: 1vikrantpsit@gmail.com, 2namita_tiwari21@rediffmail.com 

 

 

Abstract: 
 
Wireless sensor systems include numerous sensors interconnected by means of radio connections. They are typically applied to cover 

vast zones to scrutinize and computerize tasks. Due to the battery consumption powered sensors, these arrangements have fleeting 

uptime, and frequently have issues like adaptability and bandwidth capacity. To dominate these issues, the vast mainstream of the 

implementation is constrained to expand the amount of sinks in network, or utilizations of gateways to request sensors data. Deployment 

of these system is made out of some low-control, modest nodes that coordinate detecting units, handsets, and preparing unit having 

remote communication capacities. This setup is conveyed in the focused on region for aggregating natural data that will be transmitted to 

a remote base station. In this paper, solutions for streamline deployment are investigated by amalgamation of Wireless sensor systems 

and Wireless mesh systems.  

Deployment of proposed mesh systems is accomplished in a versatile spine for sensor to sensor communication by interfacing them. 
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1. Introduction 

Re-sending information is a major utilization factor which was 

usually ignored in past works. The productivity of a remote 

sensor network is depended upon Sensor organization and it 

reflects the cost and location capacity. Architecture should 

deliberate both coverage and accessibility. Scope of coverage 

infers that each area in the interested geographical area is secured 

by at least one sensor. Availability recommends that every main 

point in framework should be related with base station and like 

main point correspondence, system should not be isolated. 

Deployment can be manual or random. Random arrangement of 

the sky is most suited for inaccessible, dangerous or maximum 

scale open conditions. Ideally the term "open zone" is utilized for 

wide locales, for instance, woodlands, war zones, fiasco 

influenced regions, and natural life supply which require finish 

coverage. It may also be applied to allude small areas presented to 

open sky, viz. adversary camps, which require focus on coverage 

and physically unreachable areas. In this paper, different 

conditions are utilized for deployment of Sensor Networks in 

wide scale open regions are considered, classified and analyzed. 

Position of SNs in the candidate region is the key issue that 

decides the coverage, accessibility and lifespan of a WSN. 

2. Classification of Deployment Techniques 

Strategies of sensor node organization possibly be characterized 

on the premise of the position methodology, use and sending 

space as appeared in Fig. 1. In any case, existing condition of art 

models of organization ought to be ordered under various classes. 

 

2.1 Open Area Vs. Indoor 

In the perspective of application space of WSN, arrangement to 

be delegated in open region or indoor deployment. Open 

arrangement is worried about the location of SNs in uncovered 

situations where conditions are violent and region have to be 

secured is generally expansive (may go from front yard garden of 

a couple of square meters to dense forests that is of thousands of 

square km) while Indoor deployment is kept under restricted area, 

for example, structures. 

2.2 Random Vs. Deterministic 

    Zone of a candidate district is a main consideration that decides 

the technique for arrangement of SNs. Irregular dissipating of 

SNs from the air is an easiest deployment procedure utilized for 

sending in unfriendly situations or extensive scale open areas. 

However, stabilization procedure (node to node) for point of SNs 

may be used for little scale deployments [18,19]. Consider, the 
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instance of woods fire, which is extremely regular in mountain 

area of Uttarakhand state in India. These circumstances that are 

arranged under huge scale open zone, and irregular diffusing 

system to achieve cover sort deployment design over the whole 

applicant district will be most suited to spot woods fire. 

3. Coverage Maintenance Approach 

Coverage is the key factor in WSN. This factor selects the nature 

of administration of remote sensor network and coverage issue 

additionally impacts the life time of a network [10,11].  

Coverage issue happens in WSN because of essentially three 

reasons  

1) Absence of number of sensor nodes to cover the 

given focused zone. 

2) Deployment of sensors randomly 

3) Detecting range of sensor is constrained.  

Three deployment approaches are proposed, to unravel this 

problem. 

  Force based deployment techniques depend with respect to the 

sensors’ versatility, utilizing virtual attractive and repulsive 

powers. The sensors are bounded to travel away or come towards 

each other having the target that full coverage should accomplish 

[17]. These sensors will continue moving until the 

accomplishment of harmony state, where attractive and repulsive 

powers are equivalent and consequently they wind up dropping 

one another. Grid points are utilized as a part of WSN, either to 

measure coverage or to decide sensors positions [9,12].  

As a bit of WSN, Computational geometry(CG) can be used to 

illuminate coverage issue. The most normally utilized CG 

methods are Voronoi layout and Delaunay triangulation. These 

two techniques are applied to gauge the best case and most 

pessimistic situation of coverage. Voronoi platform is used for 

selecting WSN coverage.  

Delaunay triangulation is utilized to the proficient method to 

include sensor after initial deployment with the target. 

              
 
Deployment should be perfect in a predetermined geographical 

area in a low-cost and high coverage-quality manner. The least 

difficult approach to deploy sensor nodes is the Random 

arrangement, yet may cause uneven deployment and, in this 

manner, increment equipment costs and creates coverage gaps. 

Coverage maintenance approach is proposed to fix openings 

caused through sensor disappointments after long utilization in a 

full secured region.  

A cluster based way to deal with fix detecting gaps by 

supplanting failed sensor in the region. Three protocols are 

recommended for different scenarios: Centralized Manager 

Algorithm (CMA), Fixed Distributed Manager Algorithm 

(FDMA), Dynamic Distributed Algorithm (DDA).  

In this approach, a central supervisor is accountable for getting 

disappointment reports and after that sending these to the capable 

node. In this case, message resending and unclear subarea 

isolating guideline can bring about high correspondence overhead 

[13]. Perhaps in accumulation, the association worked among 

sensors is going to be broken alongside development. A 

geographical area is considered to be covered if each location of 

its territory is inside the detecting coverage of one dynamic sensor 

node at least. 

4. Deployment Strategy 

In wireless mesh every node could be progressively fill in 

as a switch for each neighboring node. In that route, even if 

there is an occurrence of failure of a couple of nodes, all 

other node could continue communicating with one another 

[11]. Early mesh network hubs had a solitary half-duplex 

radio that, at any one activity, could either transmit or get, 

yet not both meanwhile.  

This was consequently obsoleted by basic scope hardware 

that could get information from an upstream node and 

transmit information to a downstream node at the same 

time (on an alternate recurrence or an alternate CDMA 

channel) [12]. This permitted the advancement of switched 

mesh network.  

A switched mesh is a mesh network that is wirelessly 

connected and uses different radios to convey by means of 

committed mesh backhaul connections to every 

neighboring node in the mesh. As the size, cost, and power 

necessities of radios declined further, nodes could be 

fetched viably outfitted with various radios. This allowed 

each radio to deal with an alternate function, like one radio 

for customer get to, and another for backhaul 

administrations. 

 

Appendix 1: Number of communication attempts and 

transmission success rate 

 

As in [1], there are three possible situations for any single 

transmission attempt:   

(1) Sensing data and ACK response are transmitted 

successfully;  

(2) The sensing data is transmitted effectively, but the 

ACK response fails;  

(3) The transmission of sensing data fails; So, no ACK 

response is delivered to the transmitter. 

             At the point when transmitter neglects to get an 

ACK, it will re-transmit the sensed data until the point that 

the most extreme retry edge is reached. Table 1 records 

each of the 15 potential outcomes of both transmission and 

gathering processes. When sending one sensing data 

transmission between the couple of nodes with the most 

extreme retry threshold as 2. 

 
Table 1: Sensing data transmission and reception possibilities between 

two hops 

 

Transmission attempts 
Number of attempts 

Probability 
Success or 

fail 
1# 2# 3# 

SD ACK SD ACK SD ACK SD ACK 

1 
1 

1 
0 

N/A 
1 

N/A 
1 

N/A 
N/A 

N/A 
N/A 

1 
2 

1 
2 

(   )(   ) 
B(   ) (   ) 

S 
S 

0 N/A 1 1 N/A N/A 2 1 A(   )(   ) S 

1 0 1 0 1 1 3 3   (   ) (   ) S 

1 0 1 0 1 0 3 3   (   )  S 
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1 0 1 0 0 N/A 3 2    (   )  F 

1 0 0 N/A 1 1 3 2 AB(   ) (   ) S 

1 0 0 N/A 1 0 3 2    (   )  S 

1 0 0 N/A 0 N/A 3 1    (   ) F 

0 N/A 1 0 1 1 3 2 AB(   ) (   ) S 

0 N/A 1 0 1 0 3 2    (   )  S 

0 N/A 1 0 0 N/A 3 1    (   ) F 

0 N/A 0 N/A 1 1 3 1   (   )(   ) S 

0 N/A 0 N/A 1 0 3 1    (   ) S 

0 N/A 0 N/A 0 N/A 3 0    F 

Notes: (1) In Columns 1 6, SD denotes sensing data, and 1, 0 and N/A 

represent transmission success, failure, and no transmission, 

respectively. (2) In Column 9, retransmission rates of the sensing data 

and the ACK is A, B, respectively, calculated by Eq. (4). (3) In 

Column 10, S and F denote the success (S) or failure (F), respectively, 

of sensing data transmission when the maximum retry threshold is set 

to 2. 

         Table 1 depicts, transmitting probabilities of the node on the 

parameter of sensing data and ACK k times at Node Ny with 

transmission distance dy can be calculated as follows:  

     (  )  {

(   )(   )    
(   )(   )(      )    

      (   )     (   )     

 

 

And  

      (  )  {

(    )(   )    (   )(    )    

 (   ) (   )    (   ) (   )    

  (   )     

 

 

Then, the probable attempts of transmission for the two types of 

data can be calculated by: 

   (  )       (  )        (  )        (  ) 

    (  )        (  )         (  )         (  ) 

Moreover, the successful transmission rate of one sensing data 

sent between two adjacent hops can be denoted by 

      
      (   )     (   )  

We focused on the objective identification coverage issues in 

probabilistic sensors; that is, the way to convey sensors 

legitimately to meet the prerequisites of network coverage target 

identification.  

5. Conclusion 

IEEE 802.15 standard was intended for one-hop information 

transmission among cost-productive, ultra-low power and small 

wireless sensor gadgets.A few suggestions and recommendations 

emerged to promote the utilization of this standard keeping in 

mind the end goal to advance multi-hop interchanges by methods 

of mesh topologies. These propositions give, among different 

functionalities, huge scale region observing and various 

correspondence ways amongst sources and targets. This kind of 

arrangements, indicated as Wireless Mesh Sensor Networks 

(WMSNs), involves a huge progress in the WSNs field, 

empowering a plenty of utilization, for example, assurance for 

fire forest, tele-surveillance in expansive products, situational 

consciousness and accuracy resource area, and health 

services.This reality includes a strong boost for the penetration of 

this innovation in the customer market. In this paper, we reviewed 

the competing current mesh proposals to make possible efficient 

communications in WSN. We select the path from every mediator 

node by sensing data probability and ACK of that sensor.  

References 

 [1] Li R, Liao H, Liu X, Huang N. Lifetime optimization for linear 
wireless sensor networks under retransmission. International 

Journal of Ad Hoc and Ubiquitous Computing. 

2016;22(3):153163(2016). 
 [2] S. Singh; S.Chand; R. Kumar; B. Kumar Optimal sensor 

deployment for WSNs Ingrid environment, IET Journals 2013, 

Volume:49,Issue:1610401041,DOI:10.1049/el.2013.1514(2013). 
 [3] Chih-Yung Chang; Chao-Tsun Chang; Yu-Chieh Chen; Hsu-Ruey 

Chang Obstacle-Resistant Deployment Algorithms for Wireless 

Sensor Networks IEEE Transactions on Vehicular Technology 
(Volume: 58, Issue: 6, July 2009) 

10.1109/TVT.2008.2010619(2009).  

 [4] S. K. L. V. Sai Prakash; Niranjan Patidar Area Based Coverage for 
Three Deployment Distributions and Their Connectivity in 

Wireless Sensor Networks, 2014 Fourth International Conference 

on Communication Systems and Network Technologies128 - 132, 

DOI: 10.1109/CSNT.2014.34(2014). 

   [5]   J. Chen, J, S. Entong and S. Youxian, S, “The deployment 

algorithms in wireless sensor networks: A survey,” Information 
Technology Journal, 8: 293-301,(2009). 

   [6] Polastre, J.P., Szewczyk, R., Mainwaring, A., Culler, D., 

Anderson, J.: Analysis of wirelesssensor networks for habitat 
monitoring. In Raghavendra, C.S., Sivalingam, K.M., Znati, T., 

eds.: Wireless Sensor Networks. Kluwer Academic Publishers 

(2004). 
   [7] Mei, Y., Xian, C., Das, S., Hu, Y.C., Lu, Y.H.: Sensor replacement 

using mobile robots Computer Communication. 30, 2615–2626 

(2007). 
 [8]  Thrimurthi M ,Adithya B A, Thandavamurthi H R-Comparative 

Analysis of Different Deployment Techniques in Wireless Sensor 

Network, (IJEACS) International Journal of Engineering and 
Applied Computer Science (Volume: 02, Issue: 04) ISBN: 978-0-

9957075-5-9 DOI: 10.24032/ijeacs/0204/04(2017). 

 [9] Arpan Roy, AdwayMitra, Arijit Khan and DebashisSaha, “ 

Buffering Techniques in Sleep Doze Coordination and Grid Based 

Clustering Protocols as Power Management Schemes for Wireless 

Sensor Networks”, IEEE International Conference on Wireless, 
Mobile and Multimedia Networks, ISSN: 0537-9989, pp. 240 - 

245, (2008). 

 [10]  Chen J., Wang X. The Coverage Problem in Heterogeneous 
Wireless Sensor Network: An Improved Algorithm of Virtual 

Forces , ISBN978-3-642-38459-2 Vol-255 Springer, Berlin, 

Heidelberg(2013). 
 [11] Abhiram Singh,T. P. Sharma-A survey on area coverage in                  

wireless sensor networks, International Conference on Control, 
Instrumentation , Communication and Computational Technologies 

(ICCICCT)978-1-4799-4190 2/14/$31.00IEEE(2014). 

 [12]  Punyasha Chatterjee, Sasthi C. Ghosh, and Nabanita Das-Load 
Balanced Coverage with Graded Node Deployment in Wireless 

Sensor Networks,IEEE TRANSACTIONS ON MULTI-SCALE 

COMPUTING SYSTEMS, VOL. 3, NO. 2(2017). 
 [13] Tinka A., Watteyne T., Pister K. S. J., Bayen A. M. A 

decentralized scheduling algorithm for time synchronized channel 

hopping. ICST Trans. Mob. Commun. Appl.11:1–13(2011). 
[14]  Lee M. J., Zhang R., Zhu C., Park T. R., Shin C.-S., Jeon Y.-A., 

Lee S.-H., Choi S.-S., Liu Y., Park S.-W. Meshing wireless 



10 International Journal of Engineering & Technology 

 
personal area networks: Introducing IEEE 802.15.5. IEEE 
Commun. Mag.48:54–61(2010). 

[15] Christos Efstratiou, IliasLeontiadis, Cecilia Mascolo, Jon 

Crowcroft-A Shared Sensor Network Infrastructure ,ACM 978-1-
4503-0344-6/10/11(2010).  

[16]  J. Yick, B. Mukherjee, and D. Ghosal. Wireless sensor network 

survey. Computer Networks, 52(12):2292– 2230, ( 2008). 
[17] P.V. Naveen Kumar, Dr. H S Guru Prasad- A Study on Sensor 

Deployment strategies-International Journal of Computer 

Networks and Wireless Communications (IJCNWC), ISSN: 2250-
3501 Vol.4, No 3(2014).   

[18] Corke P, Hrabar S, Peterson R, Saripalli D, Rus S, Sukhatme 

G.Autonomous deployment and repair of a sensor network using 
an unmanned aerial vehicle. In: IEEE international conference on 

robotics and automation- p. 3602–8(2004). 

[19] Chang Chih-Yung, Chen Yu-Chieh, Chang Hsu-Ruey. Obstacle 
resistant deployment algorithms for wireless sensor networks. 

IEEE Trans Veh Technol;58(6):2925–41(2009). 

 


