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Abstract: In wireless sensor networks (WSN), to control the energy dissipation of the nodes, the use of mobile sink nodes is
considered as the major solution. The mobile sink has various advantages and disadvantages as well. The data transmission in a
network with mobile sink becomes difficult due to constant variations in network topology. Therefore to transmit the data from
source node to sink node, the nodes need to reconstruct the route every time when sink update its location which can leads to the
high energy consumption and reduction in network lifetime.

In this paper a VGDRA i.e. Virtual Grid Dynamic Route Adjustment based mechanism is developed to enhance the network
lifetime along with reduced delay. The strategy of Cluster head selection is enhanced by selecting the CHs on the basis of the
energy and delay. After simulating the proposed work, the results demonstrate that the Network Lifetime is enhanced, network
structure cost and network convergence time is reduced.
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L. INTRODUCTION
The WSN has gained popularity among each and every field nowadays; this is just because of its various features like enhanced
network lifetime, easy and reliable data transmission [1]. The routing is the transmission process of data between source and
destination. In earlier cases, the routing evaluation is performed on the basis of sink min distance [2]. So, a Virtual grid Based
Dynamic Routes adjustment (VGDRA) as a novel approach is proposed that collect data periodically and data delivery performance
and energy utilization between tradeoff optimization is the purpose of using it. The route reconstruction cost is get reduced by using
this proposed protocol. The virtual structure is the designing criteria of this approach and in sensor nodes various nodes deployment
is done and sink location can be tracked by every node present in field of sensor.
The equal size cells are taken by dividing the field of sensor. This structure formed a grid due to which it is referred as virtual grid
structure energy consumption reduction [3] is the main aim of using that methodology this is considered while routes reconstruction
as well as its readjustment. This approach helps in improving network lifetime that makes it accurate, effective as well as efficient
routing [4].
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Figure 1: Straight line communication in VGRDA [11]
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Figure 2: Shortest distance in grid routing approach [11]

The separation and straight line correspondence is used to assemble a virtual pine system in case of VGDRA that helps in system
lifetime enhancement as well as its utilization reduction. The communication based on shortest distance is shown in figure 2 and
straight line correspondence is shown in figure 1. The distance is considered as priority for communication.

A. Grid Based Routing

The routing based on grid is proposed by number of researchers. They have mainly focused on getting high scalability of network
and energy conservation. In this section different researchers review is given in brief:

The Abdul Waheed Khanet al [1] (2015) have suggested the use of WSN in filling the gap of physical and digital world. In this
paper, authors have focused on trade-off optimization for network lifetime and data delivery for it they have proposed a data
dissemination method based on virtual grid. In most of the work sensor nodes monitoring is done by mobile sink node and there is
generation of inappropriate output due to message partial delivery and delay. So, in order to achieve the required delivery and
latency ration there is need of high Quality of service (QoS). The network lifetime enhancement is the aim of data distribution
techniques based on mobile and on other hand some focus on data delivery performance improvement. To achieve it numbers of
mobile sink nodes are added in the network but due to which there is cost of hardware as well as operating. So, authors have used
the proposed technique that helps in reduction in operating and hardware cost. In this a shortest route is used that effectively
distribute the update of mobile nodes related rule and as per sink mobility data delivery is performed in VGDD that confirm about
the forward node delivery utilization. The network performance is tested by performing simulation on it that shows it is better in
terms of delivery of data and latency reduction as compared to other existing techniques.

The VGDRA lifetime improvement is considered by Er. Yamini Sood et al [4] (2016) that control most nearest optimal path in
reference to mobile sink current location . In this work networj based on grid is created using efficient routing scheme based on
BBO algorithm. They have also worked on network lifetime enhancement by balancing the nodes consumption of energy.

The VGDRA algorithm enhanced version is proposed by Rajanpreet Bhatti [16] (2017) that support routing algorithm based on
grid. There is issue of issue in energy estimation by protocol that work on distance basis. The cell nodes and K- cells local grids
categorization is done in proposed algorithm and after that cluster leader acted cluster head is elected. The proposed algorithm is
tested by performing different experiments whose results show that the energy of route construction cost get minimized when
shortest distance is considered between sinks.

Table 1 Related Work

Domain Authors Findings
Liao et al. in [15] , T. | A novel approach
P. Sharma [37], Jieun | has formed on the
Cho et al [3] , Shrestha | basis of grid to

Grid Based et al. [13] ,Bassel | handle

Routing Arafeh [32] ,Chi and | multiplicity  as
Chang [14], Abdul | well as
Waheed Khanet al [1] | movements of
,Er. Yamini Sood et al | sinks and events
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[4], Rajanpreet Bhatti
[16]

in the sensor field
to ensure the
continuous
delivery of data
from source to
the sinks.

e Increases the
network
lifetime.

e Reduced
maintenance
cost

e High data
delivery ratio

Haiyun Luo et al [17])
,Zeeshan Hameed Mir

[19] ,Zehua Zhou [38]
,Min-Sook Jin [21] |E.
B. Hamida [18] ,B.
Hamid et al [10] ,Xing
G et al. [31] , Lee E
[40], S.Oh et al [7],
Erman.A.Dilo et al [6]

Presented a novel
approach for Data
Dissemination

scheme to deploy
wireless  sensor
networks on
random basis

} e Low
Data (2012) ,Ravi Kant consumption
Dissemination | Sahu [20] (2012) ,Tang of energy
Schemes et aldh i ], Improvement
(2012),Awadhes in energy
kumar [36] gain
(2013),Sandeep Kumar
e Low delay
Yadav [2] (2013) ,Yun Latenc
et al. in [30] (2013) ney
. e Maintaining
Dinu — Gopal - [33] a balance in
(2015)
average
delay
Juang P et al. [24] | Sink can be
(2002),Chakrabarti A | categorized into
et al. in [26] (2003) ,X. | controlled  and
Chen in [35] (2003) | uncontrolled sink
,O.Younis et al [8] | mobility schemes
Sink Mobility (2004),Chatzigiannakis | based upon the

| et al. in [23] (2006)
Jshigami G et al. in

data
dissemination

[28] (2010) ,Ying et al. | schemes. The
in [27] (2011) ,Lee H | conclusion  has
et al. in [29] (2010) | been derived
,T.S Chen et al [5] ]| from the
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(2013) ,Kinalis et al. in | performed works
[22] (2014), ,Er. Shilpa | are:
jaswal [25] (2015) ,Gu | ¢ Reduced

Y [39] (2016) ,Nimisha congestion in
Ghosh [34] (2017) the network.
e Reduced

Path creation
cost towards
the  mobile
sink.

1. PROBLEM FORMULATION

As it is know that for formation of network we need to find the route between all the nodes coming in the network, for this purpose
routing is done. Routing is defined as moving of information from source to destination. Along the way, at least one intermediate
node is encountered. It can be referred as medium for sending packets from source and destination. Previously the routing was done
on the basis of the minimum distance from the sink. Later the virtual gridding protocol was introduced. GRID is a two-level
hierarchical reactive routing protocols. The main idea of GRID is that a geographic area is partitioned into several logic grids and
the gateway election is held in each grid. A number of mobile nodes may exist in each grid. In traditional approach the cluster head
is selected only once in the start of the communication after that the cluster head remain static but due this when the cluster head
node died the communication stopped. This decrease the efficiency of the network. Another major problem of using this
traditional protocol is that the node that are located far from the sink choose long route for the communication , that results in
increase in the distance and the energy consumption was more. So there is a need to find some solution for the problem for the
efficient routing in the network.

1. PROPOSED WORK

In this work, a new approach based on VGDRA scheme is proposed where construction of virtual infrastructure and maintenance of
fresh routes towards the latest location of mobile sink is considered. A virtual infrastructure is designed using the sensor field
partitioning into the form of virtual grid of uniform sized cells. The total number of cells defined in the network is a function of
number of sensor nodes. Among these sensor nodes, a cluster head will be selected and data will be transmitted to the sink using
this CH. Each cell in the network consists of several nodes acquired on random basis. On the whole, the evaluation of proposed
technique is divided into three sections. In the first section of the work, network has been drawn and movement of sink is
performed. The Cluster Head selection and final routing from source to the destination is done in the second section and in the last
section of the work, energy consumption of individual node, performance parameters valuation and comparison will be achieved.
The CH selection is done by using the equation below:

Sink  Delay
E,is Energy, Sink is base station and delay is extra time taken to transmit the data. The following steps are to be taken while
carrying out the study:

CH selection Rate = E, +

A. As ainitial step the main work is to firstly defining the network dimension that how much are it need to cover how many nodes
will be there and many other network parameters

B. Next step is to split the network into different grids as the main work is on basis of grid routing so the network will be split into
different grids

C. Later on as the nodes in count are defined but also need to localize then in the network with defining the x and the y coordinates
of the nodes and then deploy them in the network as per the location it got on random basiAs the communication will be there
with the sink so the sink movement is mandatory in each and every round of communication,

D. 5. Further as per proposed work of the thesis as there is need to change the CH selection approach and the routing the network
is applied as per the advanced energy based selection and then the route will be on basis of shortest distance coverage by the
nod
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E. Finally the network parameters are to be calculated to get the performance of the proposed workGraphical representation of the
network parameter for the performance analysis is to be done finally.

Defined Network Parameters such as
Area, Number of nodes and source and
destination node in the network

v
Split the whole network into different grids

v
Generate x and y coordinates and locate them on
the random basis in the network

v
Deploy all the nodes in the defined area

\4

Initialize location of sink and mobility

\ 4
Select Cluster head in the network

I

Calculation of Network performance parameters

Figure 3 Flow Diagram of Proposed Work

V. RESULTS

This section of the study organizes the results that are obtained after implementing the proposed approach. The virtual grid based
wireless network is formed firstly and then the CH selection is done. Thus, by following the route created by using CHs the data
packets are transmitted to the sink node from source node. The performance of the proposed work is evaluated in the terms of
network lifetime, network convergence time and structure construction cost in the terms of energy.

The graph in figure 4 delineates the comparison among BVI, VGDRA and proposes work on the basis of the network lifetime. The
network lifetime of a network is evaluated on the basis of the number of rounds and number of nodes in the network. The graph
shows that the network lifetime of proposed work is much better than of BVI and VGDR. The facts that are obtained from the
graph, explains that in case of proposed work total 400 nodes are active till the completion of 1637 rounds whereas for BVI and
VGDRA this figure is total 340 and 762 rounds respectively. Thus it can be said that the proposed work has better lifetime in
contrast to BVI and VGDRA.
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Figure 4 Network Lifetime

Network Convergence time reefers to the time taken by the network for connection generation. The network convergence time is
measured with respect to the number of nodes and delay time. The maximum delay observed in case of proposed work is 48.45 ms,
BVI is 104 ms and VGDRA is 50.2 ms. The network convergence time taken by the proposed work is minimum in comparison to

the time taken by BVI and VGDRA methods.
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Figure 5 Network Convergence Time
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The graph in figure 6 represents the comparison of the proposed and traditional techniques in the with respect to the structure
construction cost of the network. The structure construction cost of proposed work is efficient in comparison to the BVI and
VGDRA.
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Figure 6 Structure Construction Cost

V. CONCLUSION

To sum up, a new VGDRA mechanism is developed in this study to reduce the energy consumption and delay in wireless sensor
network. In order to achieve so the network is divided into small virtual grids and each grid is comprised of a CH or a representative
node. The working of proposed mechanism is categorized into three major steps. In first the network is divided into small grids and
the movement of mobile sink is located, in second the CH selection is performed and on the basis of selected CH the route creation
is performed, after this, the third step is comprised of data transmission and energy consumption evaluation. Along with this various
parameters such as delay in data transmission and network lifetime is also measured and concluded that the proposed work results to
the higher network lifetime, reduced delay and energy consumption in the network.

As the VGDRA is considered to be efficient than the traditional routing algorithm in future the present technique can be further
enhanced. The route selection method can be enhanced. The method of routing should increase the life time of network and the
energy consumption of the network is reduced. . In future this technique can be further enhanced. The selection of the route should
be done in the more efficient way by using advanced techniques so that the energy consumption of the network is reduced and the
life time of the network is improved.
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