
                                                                                                ISSN 2394-3777 (Print) 
                                                                                                                  ISSN 2394-3785 (Online)    

                                                                                                   Available online at www.ijartet.com 
  International Journal of Advanced Research Trends in Engineering and Technology (IJARTET) 

                Vol. 3, Special Issue 10, March 2016   

 

MOBILE NODE SWAPPING BASED NETWORK LIFETIME EXTENDING 

IN WIRELESS SENSOR NETWORK 

*V.J.Shanmuga Priya**N.R.Ram Mohan 

Sun College of Engineering &Technology, Erachakulam 

shanmu367@gmail.com, nrrammohan@yahoo.co.in 

 

ABSTRACT-Many energy enhancement techniques have been proposed for wireless sensor networks, the 

concentration of transmit a large amount of  data to a sink remains a major threat to the network lifetime.  

The main reason is that the sensor nodes closer to the sink transmit more data and consume more power than 

sensor nodes farther from the sink and thus the high energy consuming sensor nodes near the sink depletes 

their energy very quickly. The solution proposed in this paper suggests  the mobile node  swapping; in this 

way the sensor nodes swaps the position of the mobile sensors to share the load of high energy consumption 

location. The analytical evaluation shows that mobile node swapping method improves network lifetime 

compared to the existing method. 
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I. INTRODUCTION 
 

A wireless sensor network consists of sensor 

nodes deployed over a geographical area to monitor 

physical or environmental conditions such as 

temperature, sound, pressure, etc. and to transfer their 

data through the network to a main location. The 

wireless sensor networks developed which was 

motivated by military applications such as battlefield 

surveillance; Nowadays such networks are used in 

many applications like habitat monitoring [1], 

environmental monitoring [2], [3], health monitoring, 

and so on. In addition, a power source supplies the 

energy needed by the device to perform the 

programmed task. This power source often consists  

of a battery with a limited energy budget.  In  

addition, it could be impossible or inconvenient to 

recharge the battery, because nodes may be deployed 

in a hostile or unpractical environment. 

On the contray, the sensor network should have a 

enough energy to satisfy the application  

requirements. In  many cases  a  lifetime in the order 

of several months, or even years, may be required. 

Therefore, the crucial question is: “how to enhance 

the  lifetime of the network for a long time?” In 

 

 

some cases it is possible to get energy from the 

external environment (e.g., by using solar cells as 

power source). However, power supply sources acts 

as a non-continuous behavior so that a battery power 

is needed as well. In any case, energy is a very  

critical resource and must be  used  very  sparingly. 

For this reason, energy conversation is a key concern 

 

 
in the system design stationed on wireless sensor 

networks. 

Recently, the concept of controlled mobility has 

been used to improve the energy efficiency  of 

wireless sensor networks ie., relocating mobile 

sensors in the network topology can reduce the power 

consumption [4]. Three key requirements are 

identified which makes the controlled mobility 

concept infeasible.  Three key requirements are, 

1. The exact placement of sensor nodes may  

not be adjusted without compromising the 

monitoring coverage. 

2. Nodes closer to the sink consumes more 

power than the node farther from the sink. 

3. All nodes have same, limited, mobility 

capabilities. In that nodes have extra 
capabilities to perform complex motion 

planning. 

To address these three requirements, a mobile 

node swapping approach is proposed, which is the 

inspiration of huddling and rotation behavior of the 

emperor penguin which helps to rotate the position to 

share their load. In mobile node swapping,  it  

proposes to rotate the physical position of the mobile 

sensors to share the load of high power consumption 

location. Rotation is performed during scheduled 

node sleep times. 

Mobile node rotation does not require powerful 

nodes to perform complex motion planning 

calculation, because all the movements are to the 

known position and there is no topology change 

except during the swapping of nodes. 73 
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The rest of this paper is organized as 

follows: Related work on lifetime maximization 

based on controlled mobility in section 2. 

Detailed description of proposed work in Section 

3. And the experiments and presents the 

preliminary analysis are demonstrated in section 

4. Finally, conclusion of the paper and the future 

work is  described in section 5. 

 

II. RELATED WORK 

 

To maximize the lifetime of a network, 

several approaches have been proposed are duty 

cycling, data reduction, topology control and 

controlled mobility. 

To maximize network lifetime in duty 

cycling approach [12], [13], [14], it saves energy 

by turnoff radio signal when there is no need of 

communication and wakeup radio by providing 

some mechanism when communication is 

necessary. 

To improve network lifetime in data 

reduction approach [15], [17], is by reducing the 

amount of data consumed and transmit. 

The extension of network lifetime in 

topology control [18], [19], [20], is by reducing 

the initial topology of the network, transmission 

distance between sensors. Topology control 

approach minimize the average delay. 

Controlled mobility approach include  

mobile base station, data mules and mobile 

relays. In mobile base station approach, base 

station has the mobility, ie., base station has the 

ability to move around the network and get the 

information from the other nodes through 

transmissions [4], [8], [9], [10], [11].  In data 

mules, [5], [6], [7], some mobile nodes called 

mules,visits all the nodes in the network to 

collect the data and transmit the data to the sink. 

In mobile relay approach [21], [22], [23], some 

nodes have more processing power, memory and 

energy than other nodes in the network can 

change their position to different location to 

reduce the communication distance between 

nodes. 

In this paper mobile node swapping 

approach is proposed to overcome the 

disadvantages of the existing approaches. 

 

III. PROPOSED WORK 

 

The discussion of proposed work is as 

follows: 

Mobile node swapping is proposed to improve the 

lifetime of the wireless sensor network, which  is  more 

successful than the existing  methods. Generally, nodes 

which is near to the sink consumes much energy than the 

nodes which is far away from the sink. In this situation, if 

any one of the nodes closer to the sink loses its energy then 

there will be a failure of network suddenly. Therefore 

swapping of nodes helps to  enhance the network  lifetime.    

Here the nodes having low energy finds the availability of 

high energy nodes to swap.  If there is a availability  of 

node having enough energy, then the nodes swap their 

position. Swapping is done at sleeping time of scheduled 

nodes. By doing so, the location of the sensor nodes in the 

network is never changed. No complex processes are taken 

for lifetime stabilizing. Thus the issues of an existing 

system are overcome. 

 

ARCHITECTURE 

 

The proposed mobile node swapping is explained by 

using phases of wireless sensor node generation, data 

acquisition, lifetime improvement using MNSLTM 

algorithm and server storage.   The  figure 

1 shows the system architecture of the proposed method. 

The phases of system architecture is describes as follows. 

 

A. WSN GENERATION 

 

WSN nodes are configured. For each node same energy 

level is given. Server nodes are configured. After 

configuring the entire nodeit builds topology of network 

and according to that we can build directed routing tree. 

 

B. DATA ACQUISITION 
 

WSN deployment process is performed. WSN node senses 

the information from the environment  and send the  

information to the base station. 

 

C. LIFETIME IMPROVEMENT USING 

MNSLTM ALGORITHM 

 

Self energy levels of each and every node are measured. If 

the energy level is reduced to the dangerous level (below 

threshold), then the corresponding node searches about the 

availability of rotational position. Corresponding node 

send signal  to the rotational position to perform the node 

swapping operation. Rotational position node move 

towards the corresponding  node.  Corresponding node 

move towards the rotational position. Then the 

corresponding node distributes the swap information to all 

the nodes. All nodes update the nodes position status.  The 
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network tree structure is updated. 

 

D. SERVER STORAGE 

 

The sensed information of nodes is send to the 

server through the WSN network. The server 

node receives the information in the nodes 

position. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1 System Architecture 
 

. 

 

IV. EXPERIMENTAL RESULTS AND 

ANALYSIS 

threshold value is considered as critical node. Then 

the critical nodes finds if any nodes are available for 

swapping. If there is an availability of nodes having 

more energy to tolerate, then the swapping will be 

performed. The figure 2 depicts that after 

transmission, self energy level is done by each node, 

and nodes having below threshold energy levels are 

identified. 
 

 

Figure 2 Before swapping 
 

The figure 3 shows that, the critical node checks the 

availability of swapping. If there is a node available 

for swapping, critical node sends the signal to the non 

critical node which is available to swapping. After 

getting signals node performs swapping. 

 

A. SIMULATION SETUP 
 

Participating simulations with sensing area of  size 

300 m X 300 m and with random deployment of 30 

sensors and placing sink at the center. Random deployment 

of the sensor nodes can be achieved by choosing the (x, y) 
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Thus the lifetime of the network is maximized by 

using the concept of mobile node swapping Christo 

Ananth et al. [16] discussed about Reconstruction of 

Objects with VSN. By this object reconstruction with 

feature distribution scheme, efficient processing has to 

be done on the images received from nodes to 

reconstruct the image and respond to user query. 

Object matching methods form the foundation of many 

state- of-the-art algorithms. Therefore, this feature 

distribution scheme can be directly applied to several 

state-of- the-art matching methods with little or no 

adaptation. The future challenge lies in mapping state-

of-the-art matching and reconstruction methods to 

such a distributed framework. The reconstructed 

scenes can be converted into a video file format to be 

displayed as a video, when the user submits the query. 

This work can be brought into real time by 

implementing the code on the server side/mobile 

phone and communicate with several nodes to collect 

images/objects. This work can be tested in real time 

with user query results. 

 

B. TIME TAKEN ANALYSIS 
 

Simulations are evaluated and results are obtained. 

Based on the results obtained by the simulation, 

existing and proposed method are compared. 
 

 

Figure 4 Comparison between methods 

 

By comparing existing method (without rotation ) 

and proposed method (with rotation), the proposed 

method achieves the maximization of lifetime by 

significant level as compared to the existing method. 

 

 

V. CONCLUSION 

 

To save the energy of the sensors is main goal in the 

designing of wireless sensor networks. This paper 

presents a mobile node swapping approach for 

extending the lifetime of mobile WSNs. Sensors 

having high energy consumption location swap their 

position with sensors having low energy consumption 

location. By performing swapping, the nodes having 

low energy level will have less communication in the 

network, because the swapped node having high 

energy will take the responsibility of high 

communication. In this way it balances  the differential 

power consumption without modifying  the existing 

topology. The simulation shows that the mobile node 

swapping approach is the effective method can 

improve average lifetime by a significant level. 

VI. REFERENCES 
 

[1] R. Szewczyk, A. Mainwaring, J. Polastre, J. 

Anderson, and D.Culler, “An analysis of a large scale 

habitat monitoring application,” in Proc. 2nd Int. 

Conf. Embedded Netw. Sensor Syst.,2004, pp. 214- 

226. 

[2] M. Suzuki, S. Saruwatari, N. Kurata, and 

H.Morikawa, “A high-density earthquake monitoring 

system using wireless sensor networks,” in Proc. 5th 

Int. Conf. Embedded Netw. Sensor Syst., 

2007,pp.373–374. 
[3] L. Filipponi, S. Santini, and A. Vitaletti, “Data 
collection in wireless sensor networks for noise 

pollution monitoring,” in Proc. 4
th 

IEEE Int. Conf. 
Distrib. Comput. Sensor Syst., 2008, pp. 492–497.  
[4] A. A. Somasundara, A. Ramamoorthy, and M. B. 
Srivastava,“Mobile element scheduling with dynamic 

deadlines,”IEEE Trans. Mobile Comput., vol. 6, no.4, 
pp. 395–410, Apr. 2007. 

[5] D. Jea, A. A. Somasundara, and M. B. Srivastava, 

“Multiple cotrolled mobile elements (data mules) for 

data collection in sensornetworks,” inProc. 4th IEEE 

Int. Conf. Distrib. Comput. Sensor Syst.,2005, pp. 

244–257. 

[6] S. Jain, R. Shah, W. Brunette, G. Borriello, and S. 

Roy, “Exploitingmobility for energy efficient data 

collection in wireless sensornetworks,”Mobile Netw. 

Appl., vol. 11, no. 3, pp. 327–339, 2006. 

[7] C.-C. Ooi and C. Schindelhauer, “Minimal energy 

path planningfor wireless robots,” inProc. 1st Int. 

Conf. Robot Commun. Coordination, 2007, p. 2. 



                                                                                                ISSN 2394-3777 (Print) 
                                                                                                                  ISSN 2394-3785 (Online)    

                                                                                                   Available online at www.ijartet.com 
  International Journal of Advanced Research Trends in Engineering and Technology (IJARTET) 

                Vol. 3, Special Issue 10, March 2016   

 

[8] J. Luo and J.-P. Hubaux, “Joint mobility 

and routing for lifetimeelongation in 

wireless sensor networks,” inProc. IEEE 24th 

Annu.Joint Conf. IEEE Comput. Commun. Soc., 

2005, pp. 1735–1746. 

[9] Y. Gu, D. Bozdag, and E. Ekici, “Mobile 

element based differentiated message delivery in 

wireless sensor networks,” inProc. Int.Symp. World 

Wireless, Mobile Multimedia Netw., 2006, pp. 

8392. 

[10] A. Kansal, D. D. Jea, D. Estrin, and M. 

B.Srivastava, “Controllablymobile infrastructure for 

low energy embedded networks,”IEEETrans. 

Mobile Comput., vol. 5, no. 8, pp. 958–973, Aug. 

2006. 

[11] G. Xing, T. Wang, Z. Xie, and W. Jia, 

“Rendezvous planning inmobility-assisted wireless 

sensor networks,” inProc. 28th IEEEInt. Real-Time 

Syst. Symp., 2007, pp. 311–320 

[12] X. Yang and N. H. Vaidya, “A wakeup scheme 

for sensor networks: Achieving balance between 

energy saving and end-to-enddelay,” inProc. IEEE 

Real-Time Embedded Technol. Appl. Symp.,2004, 

pp. 19–26. 

[13] A. Keshavarzian, H. Lee, and L. Venkatraman, 

“Wakeup scheduling in wireless sensor networks,” 

inProc. 7th ACM Int. Symp. Mobile Ad Hoc Netw. 

Comput., 2006, pp. 322–333. 

[14] V. Paruchuri, S. Basavaraju, A. Durresi, R. 

Kannan, and S. S. Iyengar,“Random asynchronous 

wakeup protocol for sensor networks,” inProc.  1st 
Int. Conf.Broadband Netw., 2004,pp. 710–717. 

[15] H. Xu, L. Huang, Y. Zhang, H. Huang, S. Jiang, 

and G. Liu,“Energy-efficient cooperative data 

aggregation for wireless sensornetworks,”J. Parallel 

Distrib. Comput., vol. 70, no. 9, pp. 953–961,2010. 

[16] Christo Ananth, M.Priscilla, B.Nandhini, 

S.Manju, S.Shafiqa Shalaysha, “Reconstruction of 

Objects with VSN”, International Journal of 

Advanced Research in Biology, Ecology, Science and 

Technology (IJARBEST), Vol. 1, Issue 1, April 

2015, pp:17-20 

[17] H. Luo, J. Wang, Y. Sun, H. Ma, and X.-Y. Li, 

“Adaptive samplingand diversity reception in multi- 

hop wireless audio sensornetworks,” inProc. IEEE 

30th Int. Conf. Distrib. Comput. Syst., 2010,pp. 378– 

387. 

[18] E.-S. Jung and N. H. Vaidya, “A power control 

MAC   protocol   forad   hoc  networks,”   inProc. 8th 

Annu. Int. Conf. Mobile Comput.Netw., 2002, pp. 

36–47. 

[19] L. Li and J. Halpern, “A minimum-energy path- 

preserving topology-control algorithm,”IEEE Trans. 

Wireless Commun., vol. 3,no. 3, pp. 910–921, May 

2004. 

[20] Y. Shen, Y. Cai, X. Li, and X. Xu,  “The 

restricted shortest-path based topology control 

algorithm in wireless multihop networks,”IEEE 

Commun. Lett.,  vol.  11, no. 12,  pp. 937–939,   Dec. 

2007. 

[31] D. K. Goldenberg, J. Lin, and A. S. Morse, 

“Towards mobility as anetwork control primitive,” 

inProc. 5th ACM Int. Symp. Mobile AdHoc Netw. 

Comput., 2004, pp. 163–174. 

[22] C. Tang and P. K. McKinley, “Energy 

optimization underinformed mobility,”IEEE Trans. 

Parallel Distrib. Syst., vol. 17, 

no. 9, pp. 947–962, Sep. 2006. 
[23] F. El-Moukaddem, E. Torng, G. Xing, and S. 

Kulkarni, “Mobilerelay configuration in data- 

intensive wireless sensor networks,”inProc. IEEE 

Mobile Adhoc Sensor Syst., 2009, pp. 80–89. 

77 


