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Abstract - In wireless Sensor networks, the communications 

between the nodes are unstable, since the quality of the wireless 

links fluctuates heavily. The sensors that collect the sensible 

data like temperature, humidity, pressure...etc from the source 

and delivered to the destination through wireless networks. The 

methods used in the existing system were minimum spanning 

tree (MST) and PEDAP for network lifetime and power 

efficiency. In the existing system the data are send periodically 

to the destination required more power. To reduce the power, 

the localized, self-organizing, robust and data aggregation tree 

approaches for sensor networks which is called Localized 

Power-efficient Data Aggregation Protocols (L-PEDAPs) is 

used. This is based on LMST, RNG topologies. Using L-

PEDAP, the parent node is defined and shortest route 

calculated for the data sink. The data are gathered from various 

nodes and aggregated by the parent node. Then the aggregated 

data are sending to the data sink through the calculated route. 

In addition to that the route maintenance also handled when a 

node is removed or added to the network using this protocol. 

The network lifetime is reduced to half due to the parent node 

failure. In order to rectify this problem, the parent node is 

replaced by a neighbor child node, which has the next highest 

transmission range and achieve a good packet delivery ratio 

especially for high load networks. 

 

Keywords- Wireless sensor networks, data aggregation, tree 

construction algorithms. 

 
I. INTRODUCTION 

 

Environmental monitoring is the design of wireless sensor 

networks which depends on the application requirements. A 

region is sensed by the nodes and the sensed data will be 

transmitted to a base station where the further processing can 

be performed. There is no requirement as recharging or 

replacement of batteries in the nodes which are used in this 

application. This means that the energy is a very important 

resource for the sensor nodes. The basic things for the sensor 

nodes are low-cost, low-power to collect the information 

periodically.  

 

Hence, sensor nodes are periodically sense the data from 

environment and forward the data to the target which is not 

energy limited. In order to reduce the communication overhead 

and energy consumption of the sensor while gathering, the 

received data can be combined to reduce size of data 

transmission. Data aggregation is a simple way to achieve this. 

Data fusion is a different technique which can be defined as 

producing more accurate signal by combining several 

unreliable data measurements. 

II.   RELATED WORK 

 

A. Routing protocols 

There are several protocols for aggregation of gathered data. 

Most of the approaches are centralized and all the sensor nodes 

and sink node are in direct communication with each other. 

Kalpakis et al. propose a linear programming solution to 

maximize the lifetime and provided a near-optimal results. 

However, that approach has high computational cost and must 

be applied in a central location. Hein Zelman et al. propose 

LEACH a distributed two-level hierarchy approach. In this 

protocol, sensor nodes decide randomly to become cluster 

heads or not. If not, they join the nearest cluster head and 

transmit sensed data to it. Cluster heads collect data, aggregate 

them and transmit to the sink. Local coordination among the 

sensors for cluster setup and operation are the main features of 

LEACH. Randomized rotation of the cluster head for improved 

energy usage. Reduced global communication local data 

compression is used. Since LEACH protocol relies on 

randomization; it is far from being optimal. Lindsey and 

Raghavendra proposed PEGASIS protocol in which the sensors 

follow centralized algorithm to organize the nodes into a chain. 

They transmit to each other along the chain, aggregate received 

data, and last sensor in the chain transmits to the sink. Chain 

formation done using Greedy algorithm. Token passing 

approach is used by leaf to start the data transmission from the 

end of the chains. The cost is very small since the token size is 

very small. This approach is also less efficient, since the 

transmission distances can be quite long and finding a 

minimum distance chain is NPcomplete (traveling salesman 

problem). Also, PEGASIS will delay in transmission.  

 

Tan and Korpeoglu showed that their protocol PEDAP, which 

routes the packets on the edges of an MST and improved the 

system lifetime. Prim’s MST algorithm is used to find the link 

costs and minimum energy cost tree is computed in PEDAP. 

Also, PEDAP consumes the minimum amount of energy in a 

single round. Power-aware version of their protocol, which 

they call PEDAP-PA. This protocol provides near-optimal 

lifetime for the first node failure by sacrificing the lifetime for 

the last alive node. The idea behind PEDAP-PA is to use a 

power aware cost function for a link that considers the 

remaining energy of the sender. The PEDAP-PA algorithm 

simply finds the minimum spanning tree with these link costs. 

In order to balance the load, it recompute the routing tree after 

a predefined number of rounds. 

 
III. PROPOSEDWORK 

 

In the proposed system the node that acts as a parent node 

which is in centralized manner and the data are aggregated 
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before send to the destination. Due to that, the data 

transmission time was reduced and the lifetime of the network 

was being increased. For this system the localized minimum 

spanning tree (LMST) and Localized Power Efficient Data 

Aggregation protocol (L-PEDAP) was used. 

 

Advantages 

 The data transmission time was reduced and the lifetime of 

the network was being increased  

 By avoiding power congested nodes and chooses paths that 

are lightly loaded. Itachieves minimum variance in energy 

levels of different nodes in the network and maximizes the 

network lifetime. 

 

A. Topology Construction 

In this phase, to construct a sparse and efficient topology over 

the visibility graph of the wireless sensor network in a 

distributed manner. There are different methods to sparse 

topologies that can be efficient for energy-aware routing. Here 

neighborhood structure called local MST (LMST). LMST is 

computed as follows: First, each node determines its one-hop 

neighbors and computes an MST for that set of nodes, based on 

the distance between nodes as the weight of the edges. After 

computing the MST of the neighbors, each node i selects the 

edges (eij) where node j is a direct neighbor of node i in its 

MST. A directed graph will be constructed from the results. 

LMST needs a reply message for informing about the LMST 

neighbors. This reply message contains the local MST 

neighbors of the nodes, and hence, it is larger in size compared 

to the first message which contains only the location 

information. LMST structures are defined based on Euclidean 

distances; they can be used with other link cost functions as 

long as the functions are symmetric. An important advantage of 

using structures like LMST is that they can be constructed very 

efficiently in a localized manner. Node deletions and additions 

do not globally change the structure. Only local changes in the 

structure are required and they can be efficiently computed 

when a node fails or when a new node is introduced to the 

network.  

 
 

        Figure.1 Route Discovery 

 

B. Route Discovery 

In this module route computation is done by the LMST and 

RNG. The data are collected by the sensor nodes and send to 

the parent node to send to the destination. The parent node 

selection is done by the three different methods. First path 

method, Nearest minimum hop path method,  Shortest weighted 

path. The route is computed with the minimum path calculate 

by the parent node and receive the data from the child nodes 

and send to the destination. 

 

C. Data Aggregation 

 

 
      

Figure 2 Data Aggregation 

 

In this module after the parent and child nodes are determined, 

the data gathering process is provided. The sensor nodes sense 

the data from the environment and send to the parent node. The 

parent node will wait for all the data from the child nodes. 

After getting all the data from child node the parent node will 

aggregate the data. In this way, each sensor only transmits once 

in a time, and as a result, saves its energy. 

 

D. Route Maintenance 

After setting the routes, three events can cause a change in the 

routing plan. 

1. Route Re-Computation 

2. Node failure 

3. Node addition 

 
        

Figure 3 Route Maintenance 

 

Re-Computation of the aggregation tree is required power 

aware are used. In the power aware methods, the tree must be 

recomputed at specific intervals. Node failure can be due to 

depletion of the energy of a node. Node addition is a new node 

is entered in to the network so, the network is updated its path. 
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IV. RESULTS 

 

In a sensor networks consists of collection of nodes. Initially all 

the nodes have same energy level. The transmission ranges are 

different from the each other. All the nodes sense its nearby 

environment. Each node sends a hello message to all others 

nodes. Now each node knows it’s one hop neighbours nodes 

energy level. All the nodes starting to send the sensed data to 

the base station so the energy consumption of each node is high 

for transmission. The nodes deplete its energy quickly. This 

kind of transmission reduces the network lifetime so that can be 

avoided by using the proposed concept. Here the parent and 

child nodes are chosen based on its distance and its energy 

level. The parent node waits until collects the data from it’s all 

the child nodes and then parent node aggregates the data and 

finally sends its aggregated data to the base station. So the 

sending of number of nodes and data to the base station may be 

reduced hence the lifetime of the network is increased. The 

following snapshots are describing the results. 

 

 
Fig. 4: Shows the Collection of Nodes in Sensor Networks 

 

 
 

Fig. 5: Shows transmission range for each node. 

 

 
 

Fig. 6: Packet data transfer from nodes to base station. 

 
 

Fig.7 Bottleneck problem occurred at node5 

 

 
 

Fig.8 Energy level of nodes is reduced 

 

 
 

Fig.9 Nodes completely dry its energy. 

 

 
 

Fig. 10 Now parent, child nodes are selected. 
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Fig. 11: Parent node Aggregates the data coming from its child 

nodes with its own data 

 

 
 

Fig.12 Nodes will depletes its energy slowly when compared to 

without data aggregation 

 

 
 

Fig.13 Nodes completely dry its energy at later time. 

 

V. CONCLUSION 

 

The computing localized data aggregation tree for wireless 

sensor network provides a new energy-efficient routing 

approach that combines the minimum spanning tree and 

shortest path tree based routing schemes. It provides the 

localized structure such as RNG and LMST and provides a 

simple solution to the known problem in route setup and 

maintenance. The proposed algorithm is robust, scalable, and 

self-organizing. The algorithm is appropriate for systems where all 

the nodes are not in direct communication range of each other.  
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