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Abstract— By spreading the workload across a sensor network, load balancing reduces hot spots in the sensor network and 
increases the energy lifetime of the sensor network. The data gathering process, data aggregation can be used to fuse data 
from different sensors to eliminate redundant transmissions. Data aggregation is a very crucial technique in WSNs. Data 
aggregation helps in reducing the energy consumption by eliminating redundancy. Currently, most of the existing works 
focus on constructing DATs according to different user requirements under the Deterministic Network Model (DNM).due to 
the existence of many probabilistic lossy links in WSNs so the current work which spend lots of efforts on aggregation, so 
we mainly focus on DAT construction problem. 
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I. INTRODUCTION 
 
In Wireless Sensor Network (WSN), sensors act as a 
node, which sense the environment  and sends it to 
the sink node or root node which further processed . 
Data aggregation can be used to combine the data 
from different sensors. The amount of data that needs 
to be transmitted by a sensor can be reduced by using 
data aggregation technique. The data aggregation 
technique reduces the energy consumption of each 
node so the network lifetime increases[1].The tree-
based topology conserves the cost of maintaining 
routing table at each node . 
When two or more sensors send data to a common 
neighbor at the same time, data collision occurs at the 
common neighbor. Communication collision is a 
primary reason for long latency in data aggregation. 
Previous researchers of in network  
data aggregation do not consider the interference 
problem but leave it to the MAC layer which incurs a 
large amount of energy consumption and time latency 
during data aggregation[2]. 
Since wireless sensor nodes are battery-powered and 
usually deployed in severe environments, it is 
impractical to replace the battery for the sensor node. 
So how to construct an efficient tree to prolong the 
lifetime of the network is an important problem[3]. 
Aggregation scheduling attracts a lot of interests in 
the current literatures. However, unlike most of the 
existing works which spend lots of efforts on 
aggregation scheduling, we mainly focus on the DAT 
construction problem. Most of the existing DAT 
construction works are based on the ideal 
Deterministic Network Model (DNM), where any 
pair of nodes in a WSN is either connected or 
disconnected. Under this model, any specific pair of 
nodes are neighbors if their physical distance is less 
than the transmission range, while the rest of the pairs 
are always disconnected[1]. 
The energy efficiency is always a major concern as 
the Sensors in WSNs are battery powered. So it is 

required to minimize the energy consumption by the 
sensors. energy consumed by a WSN when designing 
a DAT. Power Efficient Data Gathering and 
Aggregation Protocol (PEDAP) is proposed  in [5], in 
which a near optimal minimum energy cost spanning 
tree is constructed for data aggregation. At first , only 
the sink node is included in the tree. Then, it keeps 
selecting nodes not in the tree one by one to join the 
current tree iteratively. The selected node is the one 
that can transmit packets to one of the nodes in the 
current tree with the minimum energy cost. However, 
PEDAP does not consider each node’s energy and 
thus cannot achieve energy-awareness. 
In [6], the authors proposed a localized, self 
organizing, robust, and energy efficient DAT for a 
WSN called Localized Power-Efficient Data 
Aggregation Protocol (L-PEDAP). The proposed 
approach consists of two phases. In the first phase, it 
computes a sparse topology over the original graph of 
the WSN using the one-hop neighborhood 
information. In the second phase, it constructs a DAT 
over the edges of the computed sparse topology. 
Moreover, L-PEDAP is adaptive since it considers 
the dynamic changes when constructing a routing 
tree.  

 
Fig1. Data Aggregation Tree in wireless sensor network 

 
IINETWORK MODEL 
 
2.1. Assumption 
The network consist of set of n nodes and one sink 
node .All the nodes have the same transmission 
range. The transmission success ratio Lij associated 
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with each link connecting a pair of nodes vi; vj  is 
available which can be obtained by periodic Hello 
messages.  Furthermore, no node failure is considered 
since it is 
equivalent to a link failure case. No duty cycle is 
considered neither. consider packet collisions or 
transmission congestion  is also not considered, 
which are left to the MAC layer. 
Every node produces a data package of  B bits . 
Moreover, an  intermediate node aggregates  multiple 
incoming B-bit packets, together with its own  
package into a single outgoing B-bit package. 
 
2.2. The Network Model 
Under the Probabilistic Network Model (PNM), we 
model a WSN as an undirected graph G(V;E;P(E)), 
where V = Vs U { v0 }   is the set of  n + 1 nodes, 
denoted by vi, where  0 ≤  i ≤  n ,where i is called the 
node ID of  vi  in the paper. E  is the set of lossy 
links. It is assumed  that  the links are undirected 
(bidirectional), which means two linked nodes are 
able to transmit and receive information from each 
other with the same Lij value. 
 
III. PROPOSED ALGORITHM 
 
3.1. Steps of algorithm 
     
Step 1: Calculate one hop neighborhood for all the 
nodes. 
Step2: Calculate node degree of each node. 
Step 3 : Calculate average degree of the graph  
G(V, E, P(E)). 
Step 4 : Calculate transmission success ratio Lij  
associated with each link connecting a pair of nodes 
vi and vj , where ∀vj ∈ N1 ( vi ) . 
Step 5 : Calculate potential load (ρi ) at each node 
 
        ρi = ∑ [( B /  γ) *( 1 / L ij)]  
where 
B= Packet size 
γ = Data receiving rate of each node Vi 
Lij = Transmission success ratio 
Step 6 : Calculate average potential load of the graph 
G(V, E, P(E)). 
Step 7: Obtain the product 
xi = | di – dAvg | * | ρi − ρAvg |   ∀vi ∈ Vs ;  
1≤ i ≤ n 
Note : We will not calculate the Product for v0 i.e. for 
the sink node as v0 is added to the MIS by default. 
Step 8 : Sort all sensor nodes by the  xi values in 
increasing order and the sorted node  Ids are stored in 
array denoted by A[n] . 
Step 9 : Let wi be the decision variable such that , 
wi= 1 → Node is a dominator (independent) 
wi= 0 → Node is not a dominator 
All the dominators together form a Maximal 
Independent set (MIS). 
Initially, set w0 = 1 i.e. sink node is consider as 
member of MIS by default. 

Step 10 : 
k=0 
While  k < n do { 
i=A[k]; 
set flag =1 
for each (vj ε N1 ( vi ) ){ 
if (wj != 0 ) { 
set  flag= 0; 
Break; 
} 
} 
if (flag ==1) then set i =1; 
k= k+1; 
} 
Step 10 execute N times where N is no of nodes. 
 
3.2. Proposed output of the algorithm 
The output of the algorithm will be calculated by 
using  NS2.It will give the network structure of  n+1 
nodes. The algorithm will analyze the load on each 
and every node so that to start communication 
between dependent nodes and independent nodes.  

 
CONCLUSIONS 
 
The energy efficient algorithm is proposed in this 
paper. The load balanced data aggregation can be 
done by using this algorithm. The transmission 
success ratio and the potential load  are evaluated to 
get the load handling capacity of the node .The 
proposed algorithm will list out the MIS nodes . The  
independent and dependent nodes can be  identified 
for the further communication. We can analyze the 
energy consumption by each and every node. 
 
REFERENCES 
 

[1] G. Hadim and N. Mohamed, ‘‘Middleware Challenges and  
Approaches for Wireless Sensor Networks,’’ IEEE Distrib. 
Syst. Online, vol. 7, no. 3, pp. 1-23, Mar. 2006. 

[2] R. Cristescu, B. Beferull-Lozano, and M. Vetterli, ‘‘On 
Network Correlated Data Gathering’’, in Proc. IEEE 
INFOCOM, 2004, pp. 2571-2582. 

[3] S. Cheng, J. Li, and Z. Cai,"O(ε)-Approximation to 
Physical World by Sensor Networks",in Proc. IEEE 
INFOCOM, 2013,pp. 3084-3092. 

[4] S. Madden, R. Szewczyk, M.J. Franklin, and D. Culler, 
‘‘Supporting Aggregate Queries over Ad-HocWireless 
Sensor Networks’’,in Proc. IEEE WMCSA, 2012, pp. 49-
58. 

[5] H.O. Tan, and I. Korpeogle, "Power Efficient Data 
Gathering and Aggregation in Wireless Sensor Networks", 
SIGMOD Record, 32(3):66-71, 2003. 

[6] H.O. Tan, I. Korpeoglu, and I. Stojmenovic, "Computing 
Localized Power-Efficient Data Aggregation Trees for 
Sensor Networks", TPDS’11. 

[7] Jing (Selena) He, Member, IEEE, Shouling Ji, Student 
Member, IEEE, Yi Pan, Senior Member, IEEE, Yingshu. 
Li, Senior Member, IEEE, "Constructing Load-Balanced 
Data Aggregation Trees in Probabilistic Wireless Sensor 
Network,s" 
IEEE TRANSACTIONS ON PARALLEL AND 
DISTRIBUTED SYSTEMS, VOL. 25, NO. 7, JULY 
2014. 

 
 


