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Abstract - In the wireless sensor networks, the communication links between sensor nodes is important. This paper presents 
the analysis on the effect of parameters of network size, number of nodes and communication ranges on the number of 
communication links in the sensor network systems. The MATLAB tool is used for deployment of sensor nodes in various 
area fields. 
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I. INTRODUCTION 
  
 Sensor networks are a collection of large number 
of low-cost, low-power, multifunctional, and small 
sensors. a transceiver and a power source 
[1].Wireless sensor networks hold the promise of 
many new applications in the area of monitoring and 
control. Examples include target tracking, intrusion 
detection, wildlife habitat monitoring, climate control 
and disaster management [2].Wireless sensor 
networks (WSNs) have gained world wide attention 
in recent years, particularly with the proliferation in 
Micro-Electro-Mechanical Systems (MEMS) 
technology which has facilitated the development of 
smart sensors [3].Distributed systems with hundreds 
and even thousands of very small, battery-power and, 
wirelessly connected sensor and actuator nodes are 
becoming a reality [4].Emerging applications for 
wireless sensor networks will depend on automatic 
and accurate location of thousands of sensors 
[5].Recent advances in wireless communications and 
microelectro-mechanical systems have motivated the 
development of extremely small, low-cost sensors 
that possess sensing, signal processing and wireless 
communication capabilities [6].Position and 
orientation information of individual nodes in ad hoc 
networks is useful for both service and application 
implementation. Services that can be enabled by 
availability of position include routing and querying 
[7].Network sensors-those that coordinate amongst 
themselves to achieve a larger sensing task-will 
revolutionize information gathering and processing 
both in urban environments and in inhospitable 
terrain [8]. 

  II.  SYSTEM MODEL 

1)  Communication Range:  

 Within which range a number of sensors can 
communicate with each other is the communication 
range.  

2)  Area: 

It is an area of field in which the sensors are deployed 
randomly or with known locations. 

3)  Number of nodes: 

 It is the number of nodes deployed in a particular 
area field. 

4)  Number of communication links: 

It is the number of communication links which can be 
established among sensor nodes if they are in 
communication range. 

5)  Distance between nodes: 

 It is the mathematical distance between the 
randomly deployed nodes in a sensor field. It is 
basically the distance between two nodes. 

III.  SIMULATION & EVALUATION 

 The simulation is done in MATLAB 
environment. It requires MATLAB version 7.x and 
greater. It is used for creating the network. After 
creating network range of communication is put for 
sensors to establish communication links. 

 

Fig.1 Sensor network communication links deployed randomly 
within the area of 200m x200m. 
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 The simulations are done on each network 
parameters. The output of each simulation is stored 
into a MATLAB .m file. The distance between nodes 
is calculated by the mathematical equation: 

  d = sqrt ((xi-xj) ^2+ (yi-yj) ^2) 

  It gives the distance between two nodes i and j. 
The distance between the nodes should be within 
communication range to establish communication 
among various sensors.  

IV.  RESULTS & ANALYSIS 

 Several network parameters affect the number of 
communication links. Studying the effects of those 
parameters of network size, number of nodes and 
communication ranges on number of communication 
link can give us variation in the number of links. 

A. Network Size 

 
Fig.2 Effect of network size on the number of communication 

links 

 We have investigated how the communication 
links changes as network scales in overall size. The 
network size is increased from 150m x150m to 400m 
x400 m in area. The numbers of nodes and 
communication range are kept constant. If we 
compare from the graph the communication links are 
maximum when area is least. It then decreases and 
increases and then finally decreases for maximum 
network size. 

B. Number of Nodes 

 
Fig.3 Effect of number of nodes on the   number of 

communication links 

 As the number of sensor nodes increases total 
number of communication links also increases. It is 
maximum for 100 nodes if numbers of nodes are 
increased from 20 to 100. The network size and 
communication range are kept constant. 

C.  Range of Communication 

 The range of communication is the range in 
which communication establishment takes place. The 
distance between nodes is within range for a possible 
communication. 

 
Fig.4 Effect of ranges on the number of 

communication links 

 The communication range is increased from 5m 
to 80m and so the total number of links increases. 
The network size and number of nodes is kept 
constant. For communication range of 80m total 
number of communication is a maximum of 60. 

V.  CONCLUSION 

 Wireless sensor networks have shown a 
remarkable growth with the advancements in the 
Micro-Electro-Mechanical systems (MEMS) 
technology. The deployment of small, inexpensive, 
low-power, distributed sensor nodes which are 
capable of local processing and wireless 
communication has found many applications in the 
field of military, agriculture, disaster management 
etc.  

      In this paper, we have analyzed variation of one 
network parameter on the total number of 
communication links keeping the other parameters 
constant, which provide us insights on how to set the 
controllable parameters of a sensor network for the 
best possible communication. 

  Simulations and experiments show the 
relationship between number of communication links 
and network parameters of a network. For a small 
network size good communication is possible as the 
total number of communication links are maximum. 
On the contrary, with the increase in the number of 
nodes and communication ranges more number of 
communication links are possible. 
 

150 200 250 300 350 400
5

10

15

20

25

30

Network size 

To
ta

l C
om

m
un

ic
at

io
n 

lin
ks

Network Size  vs. Communication link

20 30 40 50 60 70 80 90 100
0

200

400

600

800

1000

1200

1400

1600

1800

Number of nodes

To
ta

l C
om

m
un

ic
at

io
n 

lin
ks

Number of nodes vs. Communication link

0 10 20 30 40 50 60 70 80
0

10

20

30

40

50

60

70

Node range

To
ta

l C
om

m
un

ic
at

io
n 

lin
ks

Node range vs. Communication link

 
           International Journal of Electronics Signals and Systems (IJESS) ISSN: 2231-5969, Vol-2, Iss-3

188



 A Survey of the Effect of Network Parameters on Communication Links in Wireless Sensor Networks     

 

 

REFERENCES 
 
[1] Sunita Chaurasia, Ashish Payal, “Analysis of range-based 

localization schemes in wireless sensor networks: A 
statistical approach”, ICACT, Feb. 13-16, 2011. 

 
[2]  K. Langendoen and N. Reijers, “Distributed localization in 

wireless sensor networks: A quantitative comparison”, IEEE 
Journal on Computer Networks, vol. 43, pp.499-518, 2003. 

 
 [3]  J. Yick, B. Mukherjee and D. Ghosal, “Wireless sensor 

network survey”, IEEE Journal on Computer Networks, vol. 
52, pp.2292-2330, Apr. 2008. 

 
[4]  H. Shi, X. Li, Y. Shang, D. Ma, “Cramer- Rao bound analysis 

of Quantized RSSI based localization in wireless sensor 
networks”, IEEE Proceedings of International Conference on 
parallel and distributed systems,” (ICPAD’05), July 2005. 

 
 
 
 

 
 [5]  N. Patwari, A.O. HeroIII, M. Perkins,N. S. Correal, and R.J. 

Odca, “Relative location estimation in wireless sensor 
networks”, IEEE Transaction on Signal Processing, vol. 51, 
no.  8, pp. 2137-2148, Aug 2003. 

 
[6]  S. Bandyopadhyay, E. J. Coyle, “An energy efficient 

hierarchical clustering algorithm for wireless sensor 
networks,” IEEE INFOCOM 2003, pp. 1713-1723, Apr. 
2003. 

 
[7]  D.Niculescu and B. Nath, “Error characteristics of ad hoc 

positioning systems (APS)”, In Proc. 5th ACM MobiHoc, 
Tokyo, May 2004.  

 
[8] D. Estrin, R.Govindan, J. Heidemann, and S. Kumar, Next 

century challenges: scalable coordination in sensor networks, 
Mobi 

 

 

 

 
          International Journal of Electronics Signals and Systems (IJESS) ISSN: 2231-5969, Vol-2, Iss-3

189


	A SURVEY OF THE EFFECT OF NETWORK PARAMETERS ON COMMUNICATION LINKS IN WIRELESS SENSOR NETWORKS
	Recommended Citation

	A SURVEY OF THE EFFECT OF NETWORK PARAMETERS ON COMMUNICATION LINKS IN WIRELESS SENSOR NETWORKS

