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Abstract- One of the most important task of Wireless Sensor 

Network (WSN) is data collection . In sensor network the sensors 

are sensing the information and will be collected by the sink node 

with multi hoping. In such a scenario the energy is consumed by 

the node is more. In recent years the researchers are focusing on 

how to minimize the energy of the node and how it will help to 

improve the life of the node. One of the idea to do this is 

minimize the hop. The proposed framework is maximizing the 

lifetime of the wireless sensor networks (WSNs) by using a 

mobile sink. Proposed work is having the cluster with cluster 

head. The mobile sink moves towards the cluster head only upon 

the occurrence of an event .The cluster head is collecting the data 

from the sensor node and storing the same. Once the data is 

available to the cluster head, head will inform to the Mobile Sink. 

The Mobile Sink will move to respective position of the cluster 

head and data will be collected by Mobile sink.  

Keywords- Wireless Sensor Networks, Cluster, Cluster head, 

Mobile Sink. 

I. INTRODUCTION 

Wireless sensor network (WSN) normally consists of 

sensor nodes which are capable of collecting information 

from the environment and forwarding the data to the Sink 

(Static)[2]. Normally the sensor node is having the low 

capacity battery and on the other hand the sink is typically 

rich in energy. Energy is the main important factor in the 

WSN because each sensor works with its non-rechargeable 

battery. Data collection is the principle application in the 

WSN[9]. 

To improve the performance of data collection, several 

approaches have been proposed. With data fusion, correlated 

data obtained by neighboring sensors can be compressed 

before being forwarded to the sink. In heterogeneous 

architecture, powerful sensors with larger energy capacity 

and stronger communications capability are deployed to 

reduce the energy consumption of regular sensors and to 

increase the data collection rate. Using mobile nodes, data 

can be relayed from a sensor to the sink using less number 

of hops. In the literature, different types of dada collection 

methods   have been introduced using Mobile Sinks in 

Wireless Sensor Networks to Improve Building Emergency 

Response,  Query-Based Data Collection in Wireless Sensor 
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Networks with Mobile Sinks, Efficient Data Collection in 

Wireless Sensor Networks with Path-Constrained Mobile 

Sinks. 

II. RELATED WORK 

Author T. T. Truong et.al [5] have static BS and many 

stationary sensor nodes. The mobile sinks can collect data 

locally, or can act as connectors to the disconnected areas. 

Each sensor transmits data back to the BS through a multi-

hop path. Each sensor has the same maximum transmission 

range. The Mobile Sink is aware of its own position, relying 

on well-known localization mechanisms. MS broadcasts a 

beacon message, and this message floods though the 

network for up to K hops. Each sensor that can hear the 

beacon decides whether it is better to route via the Mobile, 

or to continue with its old route to the BS. Using an 

uncontrolled mobile sink to achieve reliable and robust data 

delivery in wireless sensor networks during building 

Emergencies. 

Author Long Cheng et.al[3] describe mobile sink moving 

through the sensing field queries a specific area or a point of 

interest for query-based data collection. A Query packet is 

injected by the mobile sink and routed to the specific area, 

and then the corresponding Response packet is returned to 

the mobile sink via multi-hop communication. Due to the 

mobility of the sink, the Query and Response should have 

different routes. In order to minimize the energy 

consumption and packet delivery latency, QBDCS chooses 

the optimal time to send the Query packet and tailors the 

routing mechanism for partial sensor nodes forwarding 

packets[5]. Empirical study has demonstrated that QBDCS 

can complete a query-based data collection cycle with 

minimum energy consumption and delivery latency. 

Shuai Gao et. al.[10] describe path constrained sink 

mobility is used to improve the energy efficiency of single 

hop sensor networks which may be infeasible due to the 

limits of the path location and communication power. The 

authors propose multi hop sensor networks with a path-

constrained mobile sink where the Shortest Path Tree (SPT) 

method is used to choose the cluster heads and route data 

that may result in low energy efficiency for data collection. 

In MASP, the mapping between sensor nodes and sub sinks 

is optimized to maximize the amount of data collected by 

mobile sinks and also balance the energy consumption. 

The Author Harshavardhan Sabbineni et.al [1] focuses on 

algorithms ,using a distributed geographic hash-table 

mechanism that adds load balancing capabilities to the data-

collection process.  
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The proposed mobility model moves the sink node only 

upon the occurrence of an event according to the evolution 

of current events, so as to minimize the energy consumption 

incurred by the multi hop transmission of the event-data. 

Data is collected via single-hop routing between the sensor 

node and the mobile sink.  

III. PROPOSED WORK 

Some limitations are found in the previous papers e.g. If 

the sensor node is generating the data and message is passed 

to the mobile sink. The mobile is accepted to come near the 

node for data collection. But if before mobile sink reaches to 

that node data get loss. To over this problem we have 

proposed a method where each area is having the cluster 

head. 

Scenario details are as follows:  

Simulation Tool Ns2.34 on Ubantu 

Area of Sensor Field 250 X 250 m 

Topology Random 

Number of sensor node 100 node 

Source Node All 

Mobile Node One 

Cluster Head  Randomly Created 

Energy Initial Energy 100 
 

The formation of cluster head is dynamic; one of the 

nodes will act as cluster head. If the node are 100, then 

cluster head will be 10.The buffer size of cluster head is 

comparatively more then node. The cluster head will collect 

the data from the sensor node when the event is generated 

.Once the sufficient data is available to cluster head it will 

inform to Mobile Sink for data Collection. 

In this, the area is divided into clusters. The selection of 

cluster head is dynamic. Once the event is generated the 

Cluster head will notify to the Mobile Sink. The mobile Sink 

then moves towards the cluster head and collect the 

information.       

                 

 

Fig. 1. Sensor node with Mobile Sink 

Algorithm: Data collection strategy  

1. The whole area is divided into small areas called 

Clusters 

2. Each Cluster is having Cluster Head 

3. The event is generated by the sensor node 

4. The data is transferred to the cluster head 

5.  If the cluster head is having sufficient data then cluster 

head calls the Mobile Sink 

6. Mobile Sink will move towards he cluster head and will 

collect the data.     

If the mobile sink is collecting the information from one 

cluster head and another head is sending request which 

indicate the data presents, mobile sink will store the 

information (cluster head position) of that cluster head 

.Once he data is collected by the mobile sink itwillo be 

transfer to cluster head the collect the data. 

 
 

Figure 2: Packet Delivery with and without mobile Sink 

 

The Figure 2. represents the packet delivery  with and 

without mobile sink. The x axis represents the number of 

nodes and the y axis represents the number of packet 

received. Using mobile Sink the packet delivery ratio is 

increases as compared to static sink. 

 

 
 

Figure 3: Packet drops with and without mobile sink 
 

As Figure 3 shows the number of packet drops are 

decreases if the data is collected by mobile sink. As the data 

is collected by mobile sink in one hop. 

 

 
Figure 4: Energy consumed by nodes with and without 

mobile sink 
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The Figure 4:  represents the energy consumed with and 

without mobile sink. 

The x axis represents the nodes and the y axis represents 

Energy consumed by the nodes using mobile Sink. The node 

consumed full energy when the sink is static.As the data 

collection is done by mutihoping .But using Mobile sink the 

consumation of energy is improved. 

As the mobile sink is imprving the packet delivery ratio we 

can increase the number of mobile sink in the area. 

 

 
 

Figure 5: Packet delivery using Single mobile node  

1,double mobile node,triple mobile node 
 

As we are incresing number of mobile node in the area 

like 1,2,3 it is possitivly increases the packet delivery.The 

graph shows the packet delivery raio vs node density varing 

the number of mobile nodes. At certain point like when the 

node density is 50 the packet delivery is maximum. 

 
 

Figure 6 : Packet drops using Single mobile node  

1,double mobile node,triple mobile node 

 

The graph shows the packet drops as we are incresing the 

mobile nodes.The packet drops are minimum if the number 

of mobile sink is more and maximum if the number of 

mobile sink is minimum. 

 

Figure 7 : Energy consumed ny nodes using Single 

mobile node  1,double mobile node,triple mobile node 

The energy consumed by the node if the number mobile 

node increses.The energy is maximum consumed if the 

number of mobile node is minimum and energy is minimum 

consumed if number of mobile node increses.  

IV. CONCLUSION AND FUTURE WORK 

The proposed work, which leverages mobile, sinks 

to significantly extend the lifetime of the sensor network. 

The proposed mobility-management method minimizes the 

energy consumption by the single hop. The work increase 

the life of the network by increasing the number of mobile 

node.The future work will be implementation of the work on 

hardware device. 

REFERENCES 

1. Harshavardhan Sabbineni and Krishnendu Chakrabarty, 

“Datacollection in Event-Driven Wireless Sensor Networks with 
Mobile Sinks”, Hindawi Publishing Corporation International 

Journal of Distributed Sensor Networks. Volume 1, 2010, pp 345-

357 Article ID 402680 
2. Hanieh Alipour and Alireza Nemaney Pour, “An Efficient Data 

Collection Approach for Wireless Sensor Networks”, World of 

Science, Engineering and Technology 80 2011 
3. Long Cheng , Yimin Chen , Canfeng Chen and Jian Ma ,“Query-

Based Data Collection in Wireless Sensor Networks     with Mobile 

Sinks “,proceeding  IWCMC '09 proceedings of the 2009 
International Conference on Wireless Communications and Mobile 

Computing Connecting the World Wirelessly Pages 1157-1162 

ACM New York, NY, USA ©2009 

4. Amar Rasheed, Student Member, IEEE, and Rabi N. Mahapatra, 

Senior Member, IEEE The Three-Tier Security Scheme in Wireless 

Sensor Networks with Mobile Sinks, IEEE Transactions on parallel 
and distributed systems, Vol. 23, ,pp 958-965 MAY 2012 

5. T. T. Truong, K. N. Brown,C. J. Sreenan Using  Mobile Sinksin 

Wireless Sensor Networks to Improve Building  Emergency. 
6. Wang Liu, Kejie Lu, Senior Member, IEEE, Jianping Wang, 

Liusheng Huang, and Dapeng Oliver Wu, Senior Member, IEEE, On 

the Throughput Capacity of Wireless Sensor Networks With Mobile 
Relays, Vehicular Technology Vol. 61, No. 4, Pp 1801-1809 May 

2012 1801 

7. A. Baggio, K. Langendoen, “Monte Carlo localization for mobile 
wireless sensor networks”, Elsevier Science Pub., pp. 718-733, 2008. 

8. S. Jain, R. C. Shah, W. Brunette, G. Borriello, and S. Roy, 

“Exploiting mobility for energy efficient data collection in wireless 
sensor networks,” Mobile Networks and Applications, vol. 11, no. 3, 

pp. 327–339, 2006. 

9. B.Manimekala1, M.Kayalvizhi2 “A Data Transfer in Wireless 
Sensor Networks Using AODV Protocol” IJCSI International 

Journal of Computer Science Issues, Vol. 9, Issue 1, No 1,pp191-

200, January 2012 
 

 

 
 

 

 

0

100

200

300

400

500

600

700

800

900

1000

10 20 30 40 50 60 70 80

P
ac

ke
t 

D
e

liv
e

ry

Node Density

No of
Mobile
Node = 1

No. of
Mobile
node = 2

No.of
Mobile
node = 3

0

2000

4000

6000

8000

10000

12000

14000

16000

10 20 30 40 50 60

N
o

 O
f 

P
ac

ke
t 

D
ro

p
s

Node Density

No of
Mobile
Node = 1

No of
Mobile
Node = 2

No of
Mobile
Node = 3

0

20

40

60

80

100

120

1 2 3 4 5 6 7 8 9 10

En
e

rg
y 

C
o

n
su

m
e

d

No. of Node  

No. Of
Mobile
Node = 3

No. Of
Mobile
Node =  2

No. Of
Mobile
Node = 1

https://www.openaccess.nl/en/open-publications
http://www.ijrte.org/
http://www.iwcmc.com/
http://www.acm.org/publications


Analyzing Data Collection Strategies Using Mobile Sink 

   156 

Published By: 

Blue Eyes Intelligence Engineering 

and Sciences Publication (BEIESP) 
© Copyright: All rights reserved 

Retrieval Number: F0438021613/13©BEIESP 
Journal Website: www.ijrte.org 

 

10. YoungSang Yun, Student Member, IEEE, and Ye Xia, Member, 
IEEE ” Maximizing theLifetime of Wireless Sensor Networks with 

Mobile Sink in Delay-Tolerant Applications” IEEE Transactions on 

mobile computing, vol. 9,pp1308-1318 no. 9, september 2010 

11. Shuai Gao, Hongke Zhang, and Sajal K. Das, Senior Member, IEEE 

“Efficient Data Collection in Wireless Sensor Networks with Path-

Constrained Mobile Sinks” ieee transactions on mobile computing, 
vol. 10, pp 592-608 April 2011 

12. M. Marta and M. Cardei, “Using Sink Mobility to Increase Wireless 

Sensor Networks Lifetime,” Proc. Ninth IEEE Int’l Symp.World of 
Wireless, Mobile and Multimedia Networks (WoWMoM), pp. 1-10, 

2008. 
13. J. Luo, J. Panchard, M. Piorkowski, M. Grossglauser, and J. Hubaux, 

“MobiRoute: Routing towards a Mobile Sink for  Improving 

Lifetime in Sensor Networks,” Proc. Second IEEE/ ACM Int’l Conf. 
Distributed Computing in Sensor Systems (DCOSS),vol.56 no.3 pp. 

480-497, 2006. 

14. S. Jain, R.C. Shah, W. Brunette, G. Borriello, and S. Roy, 
“Exploiting Mobility for Energy Efficient Data Collection in Sensor 

Networks,” Mobile Networks and Applications, vol. 11,no. 3, pp. 

327-339, 2006. 

15. L. Song and D. Hatzinakos, “Architecture of Wireless Sensor 

Networks with Mobile Sinks: Sparsely Deployed Sensors,” IEEE 

Trans. Vehicular Technology, vol. 56, no. 4, pp. 1826-1836, July 
2007. 

 

AUTHOR PROFILE 
 

Aparna Kamble, received the Bachelors in Computer 

science and Engineering, from Shivaji University, from 

city  Kolhapur , and pursuing master of engineering in IT, 
from Pune University, from city Pune , state Maharashtra 

, country India.. Currently she is working as Asst. Prof in 

MIT college of Engineering, Pune. . 

 Vivek S. Deshpande, Dean, R & D, MIT College of 
Engineering, holds Bachelors and Masters of 

Engineering in Electronics and Telecommunications 

from Pune University. Currently he is doing a research 
in Wireless Sensor Networks. His 18 years of teaching 

and industrial experience is an asset to the organization. 
He is working as Associate Professor in Department of 

IT, His expertise in the field of Wireless computer Networks and 

Distributed system helps in guidance to the PG students.    

http://www.ijrte.org/

