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Abstract—A sensor is a miniaturized, low powered (basically
battery powered), limited storage device which can sense the
natural phenomenon or things and convert it into electrical
energy or vice versa using transduction process. A Wireless
Sensor Network (WSN) is such a wireless network built using
sensors. The sensors communicate with each other’s using
wireless medium. They can be deployed in such an environment;
inaccessible to human or difficult to reach. Basically there is a
vast application on automated world such as robotics, avionics,
oceanographic study, space, satellites etc. The routing of a packet
from a source node to a destination should be efficient in such a
way that must be efficient in case of energy, communication
overhead, less intermediate hops. The scheme will help to route
the packet with a lesser intermediate nodes as the neighbors are
being selected based on their Quadrant position.
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. INTRODUCTION

WSN is a special case of Mobile Ad-hoc NETwork
(MANET) where the network topology changes very
frequently with a very limited battery power. So routing in
such a network is very difficult due to the dynamic network
configuration. The nodes are scattered in such a manner and
they are moving around the network that it is very difficult to
predict the physical position of a node at a particular time.One
of the related issue is that different nodes have different
mobility

patterns; i.e. some nodes are heavily mobile, while some
others are not. It is very difficult to predict the node movement
within a WSN.

The basic characteristics of a WSN are :

1) Topology that changes dynamically.

2) Variable link capability and constraint of bandwidth
of the wireless medium.

3) Optimization criteria of battery power.

4)  Physical security limitations.

In our paper we have proposed an idea of routing in a
WSN. In section-1 there is a brief introduction, Section-II
Related work in this domain, Section-111 Idea of the proposed
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work & in  Section-IV, V and VI the simulation,
Acknowledgement, future work are briefly mentioned.
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Il. RELATED WORK:

The existing routing protocols are either proactive or
reactive in nature .In proactive scheme the route is evaluated
continuously hence at the time of packet forwarding time the
route is known. On the other hand in reactive scheme the route
is evaluated when it is demanded (sometimes it is called on
demand routing). The protocols are also classified as:

» On Demand or Source initiated.
> Table Driven.

The On demand includes AODV, DSR, TORA, ASR and
Table driven includes CGSR, DSDV, and WRP.

Most of the routing techniques in WSN are categorized as
Geographic Routing, Hierarchical Routing, Stateless Flat
Routing and Energy Aware Routing. The available schemes
are of Hierarchical routing which dealing with clusters and CH
(Cluster Heads). These schemes divide the network into
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regions/segments and then route the traffic from one
region/segment to the other. Regions can be clusters as in [1]
or can be in the form of zones as in the case of adhoc routing
schemes. Protocols like GPSR and GEAR which try to
minimize the energy consumed by considering both energy
and distance.

Geographic routing also known as localized algorithms as
these algorithms use the location information and transmit the
information towards the geographic direction of destination
via multiple paths. In Location Aided Routing (LAR),
intended to support topology-based reactive routing protocol
uses location information to restrict flooding to request zone
from where nodes are selected to find the routes between
source and destination. ILAR (Improved Location Aided
Routing) is another location based routing algorithm, selects
the closet neighbor to the base line as an intermediate node.

In [11] authors suggested a load balancing factor that will
help in routing with in a WSN but the load balancing factor
(©) depends upon the energy of the sensor node . Here the
energy is not a static one; hence the proposed scheme yields
an average result.

1. PROPOSED WORK

The proposed scheme works over a WSN with an
assumption that the network spread like a two dimensional
planner square grid with equal spacing.

There are some other assumptions are:

e All the nodes are homogeneous in nature.
e The nodes can be traced by its geographical location
through available GPS methods.
e The nodes are static in nature at data gathering stage.
e The homogenearity parameters of the nodes are
computational power, energy constraint, limited
storage and communication range.
The proposed scheme deals with the routing path between
a source node to a destination node. There are a number of
techniques are available but the proposed scheme highlights
over a very efficient geometric technique to find the path with
in a very short time.

Here each of the node with in the square grid has eight(8)
neighbors as related in Cartesian co-ordinate system(X,y) as
N1(x,y+1),N2(x,y-1),N3(x+1,y),N4(x-
1,y),N5(x+1,y+1),N6(x+1,y-1),N7(x-1,y+1),N8(x-1,y-1).

As the geometry suggests that each point(x, y) belongs to a
particular Quadrant depending upon its (X, y) value with
respect to the Origin. The proposed scheme first finds the
Quadrant of Source(S) and destination(D) then the next node
from S’s neighbors is selected which belongs to the quadrant
of D.Here the whole WSN is sub-divided into four regions
based on some point (0, 0) as origin. Then the origin is shifted
into the source (S) node and all the neighbors (N8) and the
destination node (D) s’ co-ordinates are adjusted as per
geometric formula as mentioned in the figure 2.

Imagine O(0,0) is the origin and S(a,p) is the source and
D(x,y) is the destination ; now if the origin is being shifted
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into S(a,PB) the co-ordinate of D(x,y) becomes D(x’,y’) as per
following :

X’=X-a and Y=Y

The quadrants are set in such a way that the Source and
Destination will be in same quadrant.

Y
A ’
P(x,y) P(x’,y’)
1&
0°(@,p) -
N
» X
0(0,0 T M
Fig.2. Geometric Origin & its Shifting

Similarly all the co-ordinates of the neighbors (N8) of
source (S) are adjusted with the new origin. Now the actual
process starts by filtering the N8 based on their quadrant
location. The selected nodes from N8 are those whose
quadrant position is similar with D. Then the perpendicular
distance is calculated from that nodes to D and the smallest is
selected to become the next hop towards D. Say that node is
Ny ; now the N, becomes the next Source Sy and the process
goes recursively until the S, becomes D(destination).

Flow Chart:
( START )

Find Co-ordinates of Source(S)
& destination (D) using GPS
|

»
>

N

Shift the Origin to S & adjust all co-
ordinates including D

Find Quadrant of D w.r.t S

Select the neighbors of S who belong
to the same Quadrant of D

Find smallest distance from D to the
selected neighbors.
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Now the neighbor with smallest distance

<4— becomes the next Hop towards D & S=D
Fig.3. Flow chart of the proposed Scheme
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Fig.4. Grid structure with Source & Destination w.r.t Origin.

Here in the square grid initially the origin is O the it is
shifted at S. Now the adjustment of co-ordinates are taken
place with respect to the new origin S.

Example :

Let origin O(0,0) ,Source S(5,5) and destination D(12,9) .
Now the process starts by shifting the origin into S (5, 5)
hence all the neighbors of S (N8) and Destination D (12, 9)
will adjust their co-ordinates based on the newer origin. Now
D becomes (12-5, 9-5) = (7, 4) as adjusted co-ordinate. As D
is in the first quadrant then the neighbors (from N8) only
selected to become a candidate for next hop towards the
destination who belongs to the same quadrant with D (here
that is first quadrant).

V. SIMULATION RESULT

Complexity: As compared to other methods here the
complexity of the routing process is reduced a lot as the
selection of next hop is done based on a filtering mechanism
with the quadrant position of destination node. As there are
four quadrants and as per proposed mechanism the selected
quadrant is one the mathematically the complexity is reduced
up to 25% of the total efforts.

X

Fig.5. Proposed Schemes efficiency
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The marked region is the area where the proposed
algorithm does not work as it is not associated with the
quadrant of D; hence only the unmarked region will take part
in the process to become the next hop.

Source to Dest path direction

Y-axis direction
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Fig.6. Output of Simulation
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“Quadrant Based WSN Routing Technique By Shifting Of
Origin” is an efficient scheme by which we can reduce the
effort upto 75% of the total effort by separating the whole
WSN with respect to origin and its 4 quadrants. The proposed
scheme will reduce the effort as well as help to preserve
battery power of the sensor node.

VI. FUTURE WORK

The proposed scheme can be extended in the context of
energy or power of the sensor node. In [11] the author
explained about a threshold value that can be extended in the
proposed scheme to efficiently utilize the routing technique in
WSN.
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