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Abstract: A wireless sensor network (WSN) consists of a large number of sensor 

nodes which are deployed over an area to perform local computations based on 

information gathered from the surroundings. The development of wireless sensor 

networks was motivated by military applications such as battlefield surveillance; 

today such networks are used in many industrial and consumer applications, such as 

industrial process monitoring and control, machine health monitoring, and so on. 

I. Introduction:  

A wireless sensor network (WSN) (sometimes called a 

wireless sensor and actor network (WSAN)) are spatially 

distributed autonomous sensors to monitor physical or 

environmental conditions, such as temperature, sound, 

pressure, etc. and to cooperatively pass their data through the 

network to a main location. The more modern networks are bi-

directional, also enabling control of sensor activity. 

 

 
Fig. 1 

 

In the field of wireless networking there is another form of 

networking which is called as wireless sensor network.  

A type of wireless networking (Fig.2) which is comprised on 

number of numerous sensors and they are interlinked or 

connected with each other for performing the same function 

collectively or cooperatively for the sake of checking and 

balancing the environmental factors. This type of networking 

is called as Wireless sensor networking. 

 

II. Wireless Sensor Network Architectures 

Wireless sensor network architectures can be classified into 

flat and hierarchical .   

FLAT WSNs Architectures:-  

Flat WSN architectures are composed of homogenous sensor 

nodes in terms of resources to collect data and send them to a 

more resourceful sink node . In this kind of architecture, many 

to one (M:1) or many-to-many (M:N) communication is 

possible as shown in Figure 1-1. In M:1 scenario, sensor nodes 

send data to a single sink node, for example, a tire pressure 

monitoring system, where the sensor nodes report the pressure 

of the respective tires to a central monitor.  

 

 

 

 
Fig 2: Flat WSN architectures  

Hierarchical WSNs Architectures:- 

Hierarchical network architectures may include a third tier in 

the form of an access point. 
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Mobile sinks collect the data from the sensor nodes, buffer 

that data, and then deliver them to a  more powerful device for 

further  processing. 

 

 
Fig 3:-Hierarchical wireless sensor network architectures  

For example, a mobile sink (e.g., a police car) travels across 

the city, and collects data about traffic conditions and traffic 

irregularities that were recorded by fixed sensor points at 

different locations. discusses a three tiered architecture, in 

which sensor nodes collect the data and forward them to the 

sink node (forwarding nodes), which in turn forward the data 

to access point for further processing. The architecture has 

attained network performance at the cost of increasing the 

infrastructure cost. Container tracking and monitoring 

application  is also based on three tier architecture, where sink 

node collects data from sensor nodes within a container, and 

forward data to a more powerful node which in turn forwards 

them to the end system. 

III. SIMULATION OF EXISTING WORK 

The author implements the flooding algorithm and simulate it 

with NS2. Figure9 shows the grid network having 25 nodes 

from 0 to 24  This network is a 5x5 matrix.  

 

Fig 4. Starting of network 

 

Fig 5. Broadcasting 

The above Figure 5.2  shows that nodes are hoping i.e they are 

searching nodes for transmitting data. The circle in the 

Figure5.2 shows the coverage area of nodes. After finding the 

nodes, the nodes started transmitting data as shown in 

Figure5.3. After some time a node color is changed green to 

red this shows the flooding of data at that node and this node 

started dropping of packets. Flooding is happened because of 

overloading of data. 

IV. PROPOSED ALGORITHM:- 

The proposed algorithm we will use for improving the 

performance of grid network using energy optimal routing 

with square matrix  in wireless sensor network. In this 

algorithm we follow the following step:- 

 Algorithm(Network,Source,Destination,N) 

/* Network define a Grid Network of N*N Grids from Source 

to Destination*/ 

 c(0) to c(N) :- refers to the compromising nodes i.e. 

neighbor nodes  

1)  For node(i)=source to destination 

2)  If node(i)=center node 

             Then identify the load on center node 

      3)    Find list of neighbours node from c(0) to c(N). 

      4)    If load(center node)<c(i) 

             Then load(center node)++; 

http://www.jrps.in/
mailto:info@jrps.in


© INTERNATIONAL JOURNAL FOR RESEARCH PUBLICATION & SEMINAR                                                                               
      ISSN: 2276-6848   |   Volume:  06  Issue: 02  |   May-June 2015   

_________________________________________________                                                                                                

Paper is  available at  www.jrps.in   |    Email : info@jrps.in       
 

            else  

             load(c(i))++; 

     5)      Exit. 

V. SIMULATION OF PROPOSED WORK 

 

Fig. 6 

Hoping of nodes In the above Figure, the author stimulates its 

proposed algorithm with the help of NS2. There are 30 nodes 

some are at fixed position and some are in moving position. 

The movement of nodes shown in Figure 8. In Figure 7 nodes 

started sending of data to nodes which are in coverage area of 

a node. After some time the color of nodes is changed to red 

because of the flooding of data, shown in Figure 8. Now the 

node which is turned red start searching of non-overloaded 

nodes for distributing its load and save energy. For this we use 

yellow color for those node which are searched by the 

overloaded nodes, shown in figure 9. After this overloaded 

node starts sending data to other nodes and color become red 

as shown in Figure 10. Load is distributed among nodes as 

shown in Figure11. This saves energy as well as reduce the 

load and decreases the packets lost and time delay in sending 

packets.  

 

Fig.7: Sending of data 

 

 

Fig.8 Moving nodes and flooding of data 

 

Fig.9 Searching for the non-overload nodes 

 

Fig 10:Start sending data 
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Fig.11: Start distributing the load 

 

Fig.12 Load distributed 

Experimental Results 

In this section, the author gives the graphs of both existing and 

proposed algorithm. 

The graphs are: 

1. Total no. of packets sent for both existing and proposed 

algorithm. 

2. Total no. of packets received for both existing and proposed 

algorithm. 

3. Total no. of lost packets for both existing and proposed 

algorithm. 

4. Time delay for both existing and proposed algorithm. 

VI. CONCLUSION 

Purpose of research is to design a energy efficient secure 

routing algorithm which provide a secure path for 

transmission. In this work there are number of possible 

approaches of routing. One of such approach is Horizontal-

Vertical Mapping. In this, first move one step horizontally and 

the one step  node vertically. Because of this approach the 

load on the centralized node increased. This problem is 

resolved by energy efficient secure routing algorithm. 

Reference 
1. Azizol Abdullah, Norlida Ramly, Abdullah Muhammed, 

Mohd Noor Derahman(2008) Performance Comparison 

Study of Routing Protocols for Mobile Grid Environment, 

IJCSNS International Journal of Computer Science and 

Network Security, VOL.8 No.2, pp 82-88. 

2. Chee-Yee Chong, Member, Ieee And Srikanta P. Kumar, 

Senior Member, Ieee(2003). Sensor Networks: Evolution, 

Opportunities, And Challenges, PROCEEDINGS OF 

THE IEEE, VOL. 91, NO. 8, AUGUST 2003,pp.1247-

1256. 

3. D. I. Săcăleanu, D. M. Ofrim, R. Stoian, V. Lăzărescu 

(2011), “An Adaptive Routing Algorithm for Grid 

Wireless Sensor Networks”, Proceedings of the 15th 

WSEAS International Conference on Communications, 

Corfu Island, Greece, 14-17 July, 2011, pp.201-207 

4. Dragoş I. Săcăleanu, Dragoş M. Ofrim, Rodica Stoian, 

Vasile Lăzărescu(2011), Increasing lifetime in grid 

wireless sensor networks through routing algorithm and 

data aggregation techniques. INTERNATIONAL 

JOURNAL OF COMMUNICATIONS Issue 4, Volume 

5,pp. 157-164. 

5. Dr. Praveena Chaturvedi, Assistant Professor, Dept. of 

Computer Science, Kanya Gurukul 

Mahavidyalya,(2012).Introduction to Wireless Sensor 

Networks. International Journal of Advanced Research in 

Computer Science and Software Engineering, Volume 2, 

Issue 10, October 2012.pp.33-36. 

6. E. Fasolo(2007),In-network Aggregation Techniques for 

Wireless Sensor Networks: A survey. IEEE Wireless 

Communications, 14(2), pp. 70-87. 

7. F.Bouabdallah,N.Bouabdallah,R.Boutaba(2009),"On 

Balancing Energy Consumption in Wireless Sensor 

Networks",IEEE TRANSACTIONS ON VEHICULAR 

TECHNOLOGY, VOL.58, . 

8. Yen and F. Y. S. Lin (Feb. 2005), “Near-optimal Tree-

based Access Network Design”, Computer 

Communications, Vol. 28/2, pp. 236-245. 

9. Hong-Hsu Yen, Frank Yeong-Sung Lin, Shu-Ping 

Lin(2005), Efficient Data-Centric Routing in Wireless 

Sensor Networks,IEEE,pp.3025-3029. 

10. Hock Beng Lim1, Yong Meng Teo1,2, Protik Mukherjee 

et al(2005), Sensor Grid: “Integration of Wireless Sensor 

Networks and the Grid”, proceedings of 30
th

 IEEE 

Confernce on local computer network, IEEE Computer 

Sociesty press,pp 91-98. 

11. Ismail H. Kasimoglui Ian .F. Akyildiz (2004),“Wireless 

sensor and actor research challenges” (Elsevier) Journal, 

2(38),ppt.351-367. 

12. Jamal N. Al-Karaki Ahmed E. Kamal.“Routing 

Techniques in Wireless Sensor Networks”. A 

Survey.pp.1-37 

13. Jalil Jabari Lotf , Seyed Hossein Hosseini Nazhad 

Ghazani (2011). “Overview on Wireless Sensor 

Networks”. Journal of Basic and Applied Scientific 

Research ISSN 2090-4304, 1(12)pp.2811-2816. 

14. Jeongho Son1, and Tae-Young Byun(2010) “A Routing 

Scheme with Limited Flooding for Wireless Sensor 

Networks” ,International Journal of Future Generation 

Communication and Networking, pp.19-32 

15. Akkaya and M. Younis(2005). “A survey of routing 

protocols in wireless sensor networks,” Elsevier Ad Hoc 

Network Journal, pp. 325–349,  

http://www.jrps.in/
mailto:info@jrps.in


© INTERNATIONAL JOURNAL FOR RESEARCH PUBLICATION & SEMINAR                                                                               
      ISSN: 2276-6848   |   Volume:  06  Issue: 02  |   May-June 2015   

_________________________________________________                                                                                                

Paper is  available at  www.jrps.in   |    Email : info@jrps.in       
 

16. Liyang Yu, Neng Wang, Wei Zhang, Chunlei 

Zheng,(2006), “GROUP: a Grid-clustering Routing 

Protocol for Wireless Sensor Networks”. 

17. NS2:The Network Simulator ns-2 Documentation, 1 

December 2002,Available from 

http://www.isi.edu/nsnam/ns/ns-documentation.html. 

18. Nor Surayati Mohamad Usop, Azizol Abdullah ,Ahmad 

Faisal Amri Abidin, “Performance Evaluation of AODV, 

DSDV & DSR Routing Protocol in Grid Environment”, 

IJCSNS International Journal of Computer Science and 

Network Security, VOL.9 No.7, July 2009, pp. 261-268. 

19. P.Nair H.Cam, S.Ozdemir and D. Muthuavinashiappan. 

Espda(2006):“Energy- efficient and secure pattern based 

data aggregation for wireless sensor networks.” Computer 

Communications IEEE Sensors, 29:pp.446-455. 

20. R. Akl, P. Kadiyala, M. Haidar, “ Non-uniform grid-based 

routing in sensor networks”, IEEE 9th Malaysia 

International Conference on Communications, 2009, 

pp.536 – 540. 

21. Robert Akl, Uttara Sawant(2007), “Grid-based 

Coordinated Routing in Wireless SensorNetworks”, 

IEEE, pp. 860-864. 

22. Shio Kumar Singh, M P Singh, D K Singh(2010), “A 

Survey of Energy-Efficient Hierarchical Cluster-Based 

Routing in Wireless Sensor Networks”, Int. J. of 

Advanced Networking and Applications 570 Volume: 02, 

Issue: 02, ppt: 570-580. 

23. S.Prasanna, Srinivasa Rao(2012).“An Overview of 

Wireless Sensor Networks Applications and Security”. 

International Journal of Soft Computing and Engineering 

(IJSCE) ISSN: 2231-2307, Volume-2,pp.538-540. 

24. Liyang Yu, Neng Wang, Wei Zhang Robert Akl Uttara 

Sawant(2007). “Grid-based Coordinated Routing in 

Wireless Sensor Networks”,IEEE,pp.860-864. 

25. The network simulator ns-2(2008). 

http://www.isi.edu/nsnam/ns/. 

26. “The NS Manual”, http://www.isi.edu/nsnam/ns/ns-

documentation.html. 

27. Taehong Kim, Daeyoung Kim, Noseong Park et al(2007), 

“Shortcut Tree Routing in ZigBee Networks”,IEEE,ppt. 

42-47 

28. Th. Arampatzis, J. Lygeros, Senior Member, IEEE, and S. 

Manesis, Member, IEEE(2005).“A Survey of 

Applications of Wireless Sensors and Wireless Sensor 

Networks”, Proceedings of the 13
th

 Mediterranean 

Conference on Control and Automation Limassol, 

Cyprus, pp. 27-29. 

29. Xiuli Ren,1，2 and Haibin Yu1( 2006). “Security 

Mechanisms for Wireless Sensor Networks”, IJCSNS 

International Journal of Computer Science and Network 

Security, VOL.6 No.3 ,pp.155-161. 

30. W. Su Y. Sankarasubramaniam E. Cayirci Akyildiz, 

I.F.(2006), “A survey on sensor- networks. IEEE 

Communications Magazine”, pp. 102-114. 

31. Yang, Y.; Wu, H.; Chen, H. SHORT: Shortest Hop 

Routing Tree for Wireless Sensor Networks.In 

Proceedings of the IEEE International Conference on 

Communications, Istanbul, Turkey,2006; pp. 3450–3454. 

32. Y. Han Lee, K. Oh Lee, H. Jun Lee, A. 

Kusdaryono(2010), “CBERP: Cluster Based Energy 

Efficient Routing Protocol for Wireless Sensor Network”, 

Proceedings of the 12th International Conference in 

NETWORKING, VLSI and SIGNAL PROCESSING 

(ICNVS '10), University of Cambridge, UK, 20-22 

February, 2010, pp.24-28 

33. Zahra Rezaei , Shima Mobininejad(2012). “Energy 

Saving in Wireless Sensor Networks”, International 

Journal of Computer Science & Engineering Survey 

(IJCSES) Vol.3, No.1, February 2012,pp.23-37. 

http://www.jrps.in/
mailto:info@jrps.in

