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ABSTRACT 
The Wireless Sensor Networks have been evolved as an important feature in many security, commercial, military and other few 

important and widely used applications. Wireless Sensors works based on quite a few parameters and Energy is a vital parameter 

among those few. We know that the Energy resource in each sensor is limited and there is a major concern on how to make highly 

optimised use of the wireless sensors with minimum possible consumption of the limited energy that is available. In this paper we 

present an idea of using Global Positioning System (GPS) to find the neighbouring nodes and its respective distances from the 

Sender node. Simultaneously we find the residual energy of those nodes and we obtain the GEDA value which is calculated by a 

credit based system that utilises the values of above mentioned parameters (distance and residual energy). And based on this 

GEDA value of different nodes we select the Next hop to forward the sensed data and thus minimizing the energy consumption 

during the routing process and increasing the longevity and lifetime of the nodes of the wireless sensor network. 
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INTRODUCTION 
 

Wireless Sensor Networks have been deployed since long time to continuously sense and monitor the 
events that are happening in the sensing areas. Such a Wireless Sensor Network is formed by grouping many 
smaller units of sensor nodes. These sensor nodes are initially set up with some limited energy resources, using 
which the sensor nodes can receive and transmit the sensed information. The sensed information from the sensor 
nodes are supposed to be sent to the Base Station. To achieve this proper routing technology must be used. 
Routing is actually the process of selecting the best possible path from the sender to the receiver to transmit 
some data. In order to minimize the energy consumption due to this routing process, few of the Clustering 
algorithms have been deployed already. Clustering is the process of sub-grouping the set of nodes that are 
similar or almost similar to each other in one or the other way. Each Cluster should be assigned a clustering 
head. Assignment of clustering head can be done based on the already existing Cluster Head Selection 
Algorithms. Each of the cluster nodes in each cluster transmits the sensed information to their respective Cluster 
Heads. The Cluster Head receives the data from all its cluster nodes and then accumulates it. The resultant 
accumulated information or data is now supposed to be sent to the Base Station from each of the Cluster Head. 
When a Cluster Head tries to send the accumulated information to the Base Station, it uses Multi Hops to 
achieve the motive. So, there comes a necessity to select the best and optimal Cluster Head during each hop, 
through which the data can be transmitted. It is to be noted that, Considerable amount of energy is consumed 
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each time a Cluster Head receives as well as transmits some data. And the amount of energy that is consumed 
depends a lot on the distance between the 2 end points. So, it is necessary to select the next hop such that the 
energy loss is minimal, by keeping in mind the already available energy and the distance parameter. Here, in this 
paper we introduce a GPS based Energy Distance Clustering algorithm which uses the Global Positioning 
System to locate the nearby Cluster Head. Thus minimizing the energy loss since, lesser the distance lesser the 
energy loss. Also this algorithm includes energy based calculations to balance the consumption of energy and in 
turn prolonging the overall lifetime of the sensor nodes. Related Work Routing protocols that are in use 
currentlyare suited for static sensor networks and a clustering algorithm is the key of research of hierarchical 
routing protocols. One of the typical routing protocol is Low Energy Adaptive Clustering Hierarchy 
(LEACH)[1]. It takes advantage of randomization of cluster heads mechanism to balance the entire load in the 
network. It consists of set-up and steady state phase. In correlation with other ordinary routing protocols 
LEACH is much energy efficient and can increase the performance of the network. LEACH protocols cluster 
head encapsulate data received from all the nodes in its cluster and send the aggregated packet to the base 
station. The nodes in the cluster elect themselves as cluster head. As LEACH protocol does not consider the 
location of the sensor nodes while selecting the cluster head node there is a possibility that a distant node may 
be selected as cluster head which in turn degrades network efficiency. To overcome this LEACH-C algorithm 
was proposed[2]which uses a centralized procedure to select the cluster head with the help of static sink nodes. 
These protocols require the wireless sensor to be homogenous and require knowledge of the density of the 
network. A chain based protocol known as Power-Efficient Gathering in Sensor based Information System 
(PEGASIS)[3] was proposed which is based on LEACH protocol. In this protocol each node knows the location 
of each and every other node. Using a greedy technique, a chain is formed from the last node and the pioneer 
node of the chain is chosen as cluster head and it aggregates data from all the nodes and send it to the base 
station. As a way of balancing the overhead each node takes up the chance to become a cluster head. To prolong 
the lifetime of the sensor nodes a Hybrid Energy Efficient Distributed clustering protocol (HEED)[4] was 
proposed which reduces the overhead and also helps in well distribution of cluster head nodes. HEED protocol 
is made to run in individual sensor nodes.The election process is based on the residual energy of the node. Also 
this protocol does not need the knowledge about network density. At the end of the process a sensor node is 
selected as a cluster head and all other nodes is made as its child.  A distance clustering routing algorithm [5] 
was proposed which make use of distance and energy factor to elect the cluster head and uses a multi-hop route 
to reach the base station. In this algorithm the nodes are assumed to be homogenous and static. This algorithm is 
far efficient than LEACH and HEED algorithm. Battery Aware Reliable Clustering (BARC)[6] algorithm was 
proposed which uses a mathematical model of a battery. It improves the performance of the WSN compared to 
other clustering algorithms. It consists of two steps per round in selecting the cluster head namely setup stage 
and steady stage. This algorithm enhances the overall lifetime of the wireless sensor networks. In Clustering 
Algorithm Based on Cell Combination (CACC) [7] the sensor nodes are considered to be densely distributed 
and limited energy is available for sensor nodes. In this algorithm the area to be monitored is divided into 
hexagonal cells similar to that of cellular system. A cluster is said to consist of seven hexagonal cells. Nodes 
with same identity form a cluster and cluster head is elected from the center cell of each cluster. In order to 
improve channel efficiency and channel reuse the shape of the cell is considered to be circular. 

 
II. Proposed system: 

In this paper we are proposing a routing algorithm for efficient routing of data from a Cluster Head to Base 
Station. This can be done by two ways. First is through a single hop directly from current node to base station. 
Second is using multi hop routing. We have used multi hop routing as its less energy consuming than single hop 
routing. Current algorithms use only distances a parameter. This leads to uneven energy distribution in cluster 
heads. In this paper we have also used energy as parameter. This leads to even distribution of energy for better 
balancing of energy among WSN’s. We have assumed that Base Station is stationary. Base station transmits its 
location to all WSN’s. Each node knows its current location. The clusters have been optimally formed and 
cluster heads have been elected. Fig1.shows architecture of proposed system. Instead of sending to multiple 
CHs, proposed system chooses one best neighboring CH using GEDA. 
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Fig. 1: Architecture diagram of proposed system 
 
The steps of the algorithm are as follows. First get the location of base node by using GPS. Then calculate 

the distance of the current node from the Base Station using equation (1). Request the location of neighboring 
nodes. Find the distance of the current node from all the neighboring node using equation (2). Calculate the 
credit value for each node using the following steps. Assign a threshold value for distance. By default the 
maximum distance would be the threshold value. Then subtract the distance from threshold value for each node. 
Multiply the value calculated and the energy with the respective credit values. The node with the maximum 
credit value (calculated using Equation (3)) is selected as the next hop. The distance of the current node from the 
base station is also transmitted so that the data is not transmitted in the backward direction. Since the base 
station has a regular power supply the energy level is ∞. Thus the final selected node is the base station. 

Lodif=LaBS-LoN 

Ladif=LaBS-LaN 
whereLoBS=Longitude position of base station 
LaBS=Latitude position of base station 
LoN=Longitude position of current node 
LaN=Latitude position of current node 
a=sin²(Ladif/2)+cosLabs ⋅cosLaN ⋅sin²(Lodif/2) 
c=2⋅atan2(√a,√(1−a) ) 
D = R ⋅ c              (1) 
Lotdif=Lat-LaN 

Latdif=Lat-LaN 
whereLot=Longitude position of next Cluster head 
Lat=Latitude position of next Cluster head 
LoN=Longitude position of node 
LaN=Latitude position of node 
at=sin²(Latdif/2)+cosLat ⋅cosLaN ⋅sin²(Lotdif/2) 
ct=2⋅atan2(√at,√(1−at) ) 
Dt = Rt⋅ct              (2) 
Dmis maximum distance of neighboring node from current node, then 
Sn=(Dm-Dt)Cd+En.Ce             (3) 
Where Cd is the credit rating for distance and Ce is the credit rating for energy remaining in the node. 
The node with the maximum Sn value is selected and the data is transmitted to that node 
If the signal strength required at receiving end is Sr, then the transmitting signal strength is 
St=Sr/ (4πDt2) 
which is the signal strength required for sending one bit of information 
For a message with L bits the Energy required is given by 
Sreq= St .L 
where L is the length of message to be sent 
The energy required for receiving that data by the node is Sr.L 
When the data is transmitted by a node it also transmits its distance from the Base station so that the data is 

not transmitted backwards. 
The total energy used is  
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Sreq+St. L+n. Eg 

whereEg is the energy required for getting the GPS location. 
 

III. Conclusion and future work: 
This algorithm allows more uniform distribution of energy among cluster heads allowing longer up time for 

a higher number of nodes. But this algorithm has some drawbacks .GPS is spotty in remote areas and the energy 
required is also slightly high. If GPS is unreachable this routing becomes causes more energy to be used. So a 
method has to be found to remove the GPS factor. This model also requires a significant amount of overhead. 
These include but are not limited to. The GPS information is sent every time by all the nodes when a request is 
received. A large number of calculations are involved which also require energy to perform. Location detail of 
the transmitting node has to be sent so that nodes farther away from source don’t waste energy by transmitting 
the information again. Since the nodes have limited energy, the calculations can be performed on the base 
station. So instead of the node the Base station calculates the route for all  the node and transmits it to the 
WSNs. Since usage of GPS is impractical, an adhoc localization can be done i.e. the Base station is taken as (0, 
0) and all other nodes are considered to points on the graph and route can be found. 

 
IV. Implementation results: 

In order to evaluate and compare the performance of GEDA with DCE and LEACH algorithms in Wireless 
Sensor Networks, we conducted simulations which compares and contrasts the Energy Consumption and 
Residual Energy of the various algorithms. We have taken a WSN that consists of few nodes which sends the 
information continuously to the base station. And we observed the energy consumed by the nodes of the WSN 
in each round. If we take a look at the Fig1, The simulation results shows that till the rounds of 10-11 there is 
not much difference in the energy consumption of the nodes. But as the number of rounds increases, we can 
observe a notable difference between the various algorithms, in the amount of energy consumed by nodes. The 
LEACH algorithm shoots up beyond a point where as DCE and GEDA does stay low. And the point to be noted 
here is that GEDA is the one with least consumption of energy.   

 

 
 

Fig. 2: Energy consumption 
 
Residual Energy is the measure of energy that is remaining in the nodes after each round of the routing 

process. The Graph in the Fig2 portrays the comparison between the different algorithms based on the residual 
energy. The observation clearly depicts that GEDA holds the highest amount of residual energy in nodes after 
various rounds of routing process. From these 2 observations we can infer that our algorithm GEDA consumes 
comparatively less energy and similarly the residual energy is relatively high as well. Lesser energy 
consumption results in a more efficient way of routing the information between the nodes in WSNs. Also, high 
amount of residual energy ensures the longevity of the Wireless Sensor Networks. 
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Fig. 3: Residual energy 
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