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Abstract: Clustering is an effective way for prolonging the lifetime of a wireless sensor network. Clustering in 

the network consumes much time in organizing the nodes and they hardly consider the energy consumption 

problem in forming the cluster and in selecting the cluster heads among the other nodes.In this work, an 

efficient cluster head selection scheme is organized with inculcating the all pair shortest path stratergy which 

inturn reduce the consumption of energy in the network and increase the life time of the network even in the 

dynamic network mode. By this formulae, it has been viewed that amont of time taken to send the packet to the 

destination and the energy consumed by the networks is partially reduced and the network lifetime is improved. 

Keywords: Cluster head, All pair shortest path. 

 

I. Introduction 
Wireless sensor networks(WSNs) are composed of large number of low cost and tiny nodes which has 

the capability of sensing the environment arount it. Such as military surveillance, tracking, environment 

monitoring, forecasting and health care etc., these cheap sensors are deployed in the physical environment to be 

monitored and they transmit, collect datas whict cannot be attended any more. 

Energy efficiency and sending the packet in a minimum time with least bandwidth is a primary 

challenge in WSNs. Since the sensor nodes are powered with limited batteries and cannot be recharged once 

deployed there should be a proper scheme to enhance the network lifetime. Many clustering algorithms are 

developed for cluster formation, cluster head selection and to send the packet in a best path where only the 

parameters are limited to energy, delay and so on. Which inturn increase the network lifetime. Hop number & 

hop distance are the another important parameters which has been taken into account for analysis. When the hop 

number is too large, it increases the latency in the network and reduces the energy consumption.Where in 

reverse, the energy consumption is more and ent to end delay decreases. So, now comes the necessicity for 

optimizing the hop number with suitable individual distance(s) inorder to achieve energy reduction and 

balancing in the network. 

 
Fig 1. General sensor node structure 

 

Following are the key features of WSNs network: 

1.Increasing the battery level, paralley increasing its network lifetime. 

2. Increasing the residual energy efficiency. 

3. Predicting the location of the node is the practical difficulty because of large amount of over head and large 

number of nodes in the network. 

4. All the sensor nodes that has to be discussed are application oriented, so that the parameters as outcome are 

narrow down. 
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 In this paper we present a efficient cluster head selection concept and in parallel routing the packet 

through all pair best path via cluster head. The outcome of the work will bring out the highlevel balancing in the 

network and low level energy consumption of the sensor nodes inspite of large overheads in the module. 

 

II. Related Works 
  Wireless sensor nodes has certain constraints associated with them particularly minimizing energy 

consumption is the basic and key requirement in formulating the sensor network protocols. Since the nodes are 

small, it is unattendable, batteries may drain out very fast, so it is necessary that the network be energy efficient 

inorder to maximize the lifetime of the networks[1,2]. It demands fault tolerance scalability, production costs 

and reliability[1].By using direct diffusion(DD), a query based technique for routing the packet and by 

aggregating, caching and reinforcement the suitable link is dynamically selected for transmission. In LEACH 

protocol the selection of cluster head is elected dynamically in rotation. Data fusion is adopted to reduce the 

amount of data send over the link in the network[3]. In continuation the time interval is partitioned into fixed 

intervals with equal length and updation is made for selection of CH here[4,5]. Sensors sense and gathers the 

datas of its sensing and through the data forwarding transmission technique the datas are transmitted[5,6]. Some 

stochastic mode of technique is adopted for cluster head selection. In HCR method each cluster is managed with 

the set of associates and the lifetime of the clusters last long[7]. In S-MAC concept, some random nodes are put 

to sleep mode for a particular time till then the traffic is controlled by storing the packet in the neighbouring 

nodes. When the node is ON it starts retrieving the packets from its neighbouring nodes. This mode selection is 

made in random so that the consumption of energy by the network is maintained low[8]. In some papers it is 

discussed that the cluster head is selected based on the number of times the node has been a cluster head so far 

or by choosing the random number and if its below the optimized threashold that particular nodes is given a 

chance as a cluster head in the network[9]. Some cases by deducing the hierarchial clustering strategy it has 

been found that the energy savings increases with the number of levels in the hierarchy[10]. As a conclusion, 

CHs are elected based on the various techniques seen above and these strategies supports the concept of 

reducing the residual energy in the network. Even the concept of iteration plays a vital role in electing the heads 

as term basis and performs the task. Critical datas are send out to the destination immediately after sensing the 

status of it. 

 

III. The Proposed Algorithm 
  In this section, we describe our proposed algorithm in detail. We first introduce the network model, and 

then describe the performance analysis of the above designed network. 

 

A.Network Model 

  In this model few sensor nodes are deployed in a particular arena say 1200X1200 sq.m. The below 

network is dynamically constructed. The Distance in all pair paths are deduced in all the modes every second so 

that the technique is made efficiently. All the nodes are arranged as a cluster in the arena based on the criterias 

of the algorithm. 

 
Fig2. Network model of  DECHA 
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B. Mathematical analysis 

Proposed formulae:  

           P*Davg-inter *Nmax_energy   

------------------------------------------------------------------------------------------------ 

1-P(n mod P
n-1

)*Ncurrent*∑Dinter_node*DCH from  center_avg 

Where 

Criterias:  

Davg-inter average distance between the cluster nodes-all pair distance 

Nmax_energy Maximum energy node 

Ncurrent  current energy of the node 

∑Dinter_node Sum of all pair path distance 

DCH from  center_avg CHs distance from the other member nodes. 

 

C.Proposed Algorithm 

Pseudo code for the proposed algorithm to select the cluster head among the sensor nodes .This false 

code putforth the hint to develop the arena. 

-------------------------------------------------------------------- 

Algorithm: Proposed algorithm 

-------------------------------------------------------------- 

Set up () 

Sensor nodes send information about its existence to the base station through the beacon signal every 

second. 

Geographical group the data  

Determining the good clusters 

In each cluster, all sensor nodes send energy level and distance between the nodes (each other) 

 

CH Selection 

If sensor node with highest energy level and shortest distance nodes then Choose CH and uncast the information 

of the member node (at least 5 clusters for 50 nodes) 

Else 

Choose nodes as member node 

End if 

Nodes send data to CH (transmitter uses a minimal energy) and minimal distance i.e. all pair best path 

The power of each non CH can be turned off until the nodes allocated transmission time. 

CH performs data aggregation. 

Aggregated data is sent to BS (transmission takes high energy and minimal distance) i.e. all pair best path. 

Residual energy on decrease 

If (CN’s residual energy <threshold level) 

If (CH’s all pair path>coverage area distance) 

CH is re elected –Go to step 6 

Mean while selecting the shortest distance from the nodes to form the cluster head 

 

Cluster head coordinator 

If Anchor node in each cluster, which will gather all the information about that cluster then The Anchor 

node is also known as cluster coordinator Cluster coordinator has more knowledge about the cluster and the 

arena (one hop node with high energy) The gathered energy will send to the cluster head with one hope distance 

and minimal bandwidth. 

 

Super node selection   

Cluster nodes are not stationary they keep moving when they tend to intersect other node, super node 

will be formed. 

It is common for all other cluster nodes  

It reduces all pair path and energy efficiency will be maximum. 

The same set of nodes which are inter selected and is collectively known as Super node. 

-------------------------------------------------------------- 
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Fig.3. Transistion Diagram for Proposed Algorithm 

 

To construct the arena, few nodes have been deployed in the field where least mobility is given to the 

sensor nodes. All the nodes register their existence in the nearer base station and update the 

same.Geographically the cluster boundaries has been destained. Residual energies and all pair path distance 

have been calculated in the network. The node that has higher residual energy and lower distance among the 

boundary is selected as cluster head oters acts as a members of it. The one hop distance node from the CHs is 

considered as cluster co-ordinator which has the knowledge of the arena. Through this CHCs(cluster co-

ordinator) only the datas are send at a shorter distance effectively. Due to its mobility the nodes tend to move 

away from the clustion where without delay re-election have to be conducted for CHs selection. The nodes 

which moves away the cluster and comes in intersection of the other boundary and by comparing its energy 

efficiency and shortest distance withrespect to the others the eligibility to elect as a super cluster node.The 

routing is done between the CHs through the all pair shortest path in connection. As a  outcome the time and 

energy consumption of the network is partially reduced. 

 

IV. Performance Evaluation 
  The performance evaluation on energy consumption, Throughput, delay, Network lifetime and Time taken for 

cluster formation was executed and compared with the existing techniques. 

 

Table I Experimental Scenario 
Number of nodes 250-400 

Initial Energy 1000joules 

Wireless Range Infinity 

Buffer 16 packets 

 

TABLE II EXISTING VS. PROPOSED SYSTEMS 
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E.Energy Level 

 
Fig 4. Energy Level 

 

The above graph proves that the energy consumption of the cluster based network interms of DECHA 

is less compared to the other protocols. It reduces to about 12% of energy consumption. 
 

F.Throughput 

 
Fig 5.Throughput 

 

Because of the reduced energy consumption and the time taken to reachout the destination, the 

throughput of the network is 94% which is comparatively higher than the other protocols because of the fast 

computation of shortest paths. 

G.Delay 

 
FIg.6. Delay 

Delay in the proposed system is reduced partially but then calculating the all pair best path from time to 

time in a dynamic mode makes the delay to be little high. 

G.Lifetime 

 
Fig 7. Network Lifetime 
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With the previous statistics the energy consumption of  DECHA is very low so the withstanding power 

of the sensors battery is more. Though the nodes are unattendable, because of its efficiency in 

consumption/energy saving, the entire network’s lifetime have been increased. 

 

G.Time taken for cluster formation 

 
Fig 8. Time taken for cluster formation 

 

As for as the formation of cluster in the network is concern, because of high level computational efficiency 

of DECHA it is understood that based on the fixed criteria it is quick and fast in formation. and our algorithms 

show better efficiency in terms of energy, throughput, and fast computational efficiency and the amount of 

energy consumed is less because of quick response. 

 

V. Simulation Results 
 In this section, the performance of our proposed algorithm is compared using the simulated results 

Hence the throughput of the entire network is partially good. Because of high overheads due to large 

computation the delay is marginally increased. Selection of cluster heads in quick response is the efficient way 

to have better communication. Techniques are developed for fast recovery from single-link failures to provide 

more than one forwarding edge to route a packet to a destination.  

 

VI. Conclusion And Future Work 
DECHA-Distance and Energy based Cluster head selection All pair path routing algorithm shows a 

better out performance in the field of energy, computation and increasing the lifetime of the network and the 

time taken by the packet to reach the destination. And it has been overviewed that this scheme is very suitable 

for wireless networks as for as energy efficiency is concerned. As a future work the research takes the direction 

on relying the strategy of hierarchy, mode based selection, sleep and awake mode selection especially for the 

dynamic topology. In future the above completed task can be modified by some other new techniques and 

algorithms which will reduce the delay time and traffic even more and helps to transmit the packets with high 

speed to reach the destination. 
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