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ABSTRACT  
Recent technological advances in communication and computation have enabled the 

development of low-cost, low-power, small in size, and multifunctional sensor nodes in 

wireless sensor network. Power saving is the crucial issue in designing the wireless sensor 

network. The main constraint on the implementation of a wireless sensor network is Power of 

the node i.e battery life of the nodes. In this paper we intend to design centralized and Power 

saver hierarchical routing protocol and compare with BCDCP (Base station Controlled 

dynamic Clustering Protocol) and SHPER(Scaling Hierarchical Power Efficient Routing).To 

design a new protocol with named Base Station Controlled and Power Efficient Centralized 

Hierarchical Routing Protocol(BECH). In BECH, initially the base station request to all 

nodes to send their neighbour list and residual Power. After having the information about the 

whole network, the base station performs computation to form the better cluster in such a way 

that there is less Power utilization. In BECH, the selection of cluster heads is not randomized 

but is based on the residual Power of the cluster nodes and the logical structure of the whole 

network. So the life span of the whole network is increased. 
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I.INTRODUCTION 

  
A WSN is a specialized wireless sensor network made up of a large number of sensor and at 

least one base station. The sensor node are scattered in sensor field which consists of base 

station and monitored events .These sensor node consists of four building blocks: power unit, 

processing unit, communication unit and sensing unit. The power unit is responsible for 

Power .The sensing unit in a node measure the physical characteristics like temperature. The 

processing unit is responsible for collection and processing data and the communication unit 

of sensor node is transmission from one sensor node to another node or through the cluster 

head to the base station. A real and appropriate solution for this problem is to implement 

routing protocols that perform efficiently and utilizing the less amount of Power as possible 

for the communication among nodes. So the problem is to have the routing protocol in such 

the manner that it should be Power efficient in order to increase the life span of the whole 

WSN. 
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Fig. 1: WSN and Component of Sensor Node[2] 

 

Many Routing protocols are existent in the wireless sensor network. Depending on how the 

sender of a message gains a route to the receiver, routing protocols can be classified into 

three categories, namely, proactive [7-8], reactive [9-10], and hybrid protocols [11-12]. In 

proactive protocols, all routes are computed before they are really needed, while in reactive 

protocols, routes are computed on demand. Hybrid protocols use a combination of these two 

ideas. Since sensor nodes are resource poor, and the number of nodes in the network could be 

very large, sensor nodes cannot afford the storage space for “huge” routing tables. Therefore 

reactive and hybrid routing protocols are attractive in sensor networks. Hierarchical 

approaches break the network into cluster head that has the responsibility of routing from 

cluster head or base station. Data travel from a lower clustered layer to a higher one. 

Although, it hops from one node to another, but as it hops from one layer to another it cover 

large distances. This moves the data faster to the base station. In these routing higher Power 

nodes are used to process and send the information. The creation of cluster and assigning and 

special task to cluster head can greatly contribute to overall system scalability, lifetime and 

Power efficiency. Hierarchical routing can be centralized or non centralized. In non 

centralized hierarchical routing, the sensor node self configure for the cluster head on the 

basis of selecting a random number. They doesn’t consider in case of residual Power. But in 

centralized routing the base station is responsible to create cluster one of the main example of 

this routing is SHPER(Scaling Hierarchical Power Efficient Routing). The routing 

architecture is classified as Data Centric architecture, Hierarchical Routing architecture and 

Location Based Routing architecture. In Data centric all the sensor nodes perform similar task 

and they work together to perform sensing as well as routing tasks. Hierarchical routing 

architecture divide the whole network in to a group of cluster and only cluster head is 

responsible to forwarding the data to base station. 

 
Fig. 2: Classification of Routing Protocol in WSN’S[5] 
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In Location based architecture of routing, localization of the sensor node is to compute the 

path to the sensed data.  
In SHPER(Scaling Hierarchical Power Efficient Routing) which aims at the achievement of 

Power conservation through the use of both an Power efficient routing strategy and a power 

aware route selection scheme. The SHPER protocol supposes the coexistence of a base 

station and a set of homogeneous sensor node which are randomly distributed within a 

delimited area. The Base station and the set of the sensor node are supposed to be stationary. 

The Base Station is able to transmit with enough power to all the network nodes, due to 

unlimited power supply. All the network nodes are dynamically grouped into cluster and 

every cluster is selected to be the cluster head. The node selected to be the cluster head within 

each cluster is one having the maximum residual Power. The operation of SHPER Protocol 

consists of two phases, which are the namely initialization phase and the steady state phase. 

The initialization phase, all nodes have to keep their receiver on and the base station creates a 

TDMA schedule and request the nodes to advertise themselves and steady state phase base 

station determines the cluster head by using the data of the received messages.  
In BCDCP(Base Station Controlled Dynamic Clustering protocol) is one of the Power 

efficient routing protocol and which improve LEACH(least Power adaptive clustering 

hierarchy) protocol from two aspects firstly , BCDCP uses Minimal spanning tree(MST) to 

connect cluster head and randomly choose a leader to send data to base station(BS). Secondly 

BCDCP makes the best use of high Power base station to choose cluster head and from 

cluster by cluster splitting algorithm. BCDCP reduces far more Power dissipation of network 

BCDCP operations in two major phases: setup and data communication. In setup phase the 

cluster head selection, CH-to -CH routing path information, and schedule creation for each 

cluster. In these phase, the base station receives information on the current Power status from 

all the nodes in the network and first splits the network into two sub clusters, and proceeds 

further by splitting the sub clusters into smaller clusters. In Data communication phase these 

phase consists of three major activities Data Gathering, Data fusion, Data routing. BCDCP 

utilizes code division multiple access (CDMA) codes to counteract this problem. Each cluster 

is assigned a spreading code that the nodes in the cluster use to distinguish their data 

transmission from those of nodes in neighbouring clusters. 

 

II. LITERATURE SURVEY 

  
Abbas Nayebi et. Al proposed that In many wireless sensor network applications, nodes are 

mobile, while many protocols proposed for these networks. Thus, it is important to evaluate if 

a traditional protocol designed for a static network can tolerate different levels of mobility. 

This paper provides an analytic model to investigate the effect of mobility on a well-known 

cluster-based protocol, LEACH. The model evaluates data loss after construction of the 

clusters due to node mobility, which can be used to estimate a proper update interval to 

balance the Power and data loss ratio.[1]Geetha. V. et. Al proposed that Every type of 

network, be it wired or wireless, will be influenced by several key factors for its efficient 

functioning. Routing issue, applicable to all types of networks, is one among the several such 

key factors. Wireless Sensor Networks (WSN) has not been exception to this. Moreover, such 

issues are very critical due to severe resource constraints like efficient Power utilization, 

lifetime of network, and environmental conditions in WSNs. Neither hop-by-hop or neither 
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direct reach ability is possible in case of WSNs. In this regard, many routing protocols have 

been proposed to optimize the efficiency of WSNs.[2]  
Hongwei Du et. Al proposed that the problem of constructing an Power efficient data 

aggregation tree for data gathering in wireless sensor networks. The author consider a real-

time scenario where the data aggregation must be performed within a specified latency 

constraint. The objective is to minimize the overall Power cost of the sensor nodes in the 

aggregation tree subject to the latency constraint. The author propose an algorithm that can 

construct a data aggregation tree with theoretically bounded Power cost under the latency 

constraint. Extensive simulations show that the proposed algorithm is very efficient in Power-

saving under the latency constraint and has better performance than other existing algorithms.  
Jun Yue et. Al proposed that Data aggregation is an effectual approach for wireless sensor 

networks (WSNs) to save Power and prolong network lifetime. Cluster-based data 

aggregation algorithms are most popular because they have the advantages of high flexibility 

and reliability. But the problem of unbalanced Power dissipation is the inherent disadvantage 

in cluster based WSNs. This paper addresses this problem in cluster-based and homogeneous 

WSNs in which cluster heads transmit data to base station by one-hop communication, and 

proposes an Power efficient and balanced cluster-based data aggregation algorithm 

(EEBCDA).[4] 
 
K. P. Sampoornam et. Al proposed that A power efficient scheduling scheme extending the 

life time of sensor nodes on wireless sensor networks has been proposed in this paper. This 

power efficient sleep scheduling algorithm is based on the connected dominating set 

approach. This approach first constructs a connected dominating set for parent selection and 

uses the conjugative sleep scheduler scheme for data aggregation. The re-calculation of 

connected dominating set when the node is in ON condition and in OFF conditions have been 

discussed. Finally, the performance of connected dominating set approach is compared with 

minimum spanning tree approach.[5]  
Nidal Nasser et. Al proposed that A Wireless Sensor Network (WSN) is a collection of 

wireless sensor nodes forming a temporary network without the aid of any established 

infrastructure or centralized administration. In such an environment, due to the limited range 

of each node’s wireless transmissions, it may be necessary for one sensor node to ask for the 

aid of other sensor nodes in forwarding a packet to its destination, usually the base station. 

One important issue when designing wireless sensor network is the routing protocol that 

makes the best use of the severely limited resource presented by WSN, especially the Power 

limitation. Another import factor required attention from researchers is providing as much 

security to the application as possible.[6] 

 

III. PROPOSED ALGORITHM 

  
(Base Station Controlled and Power Efficient Centralized Hierarchical Routing Protocol -

BECH)  
The foundation of BECH lies in the realization that the base station is a high-Power node 

with a large amount of Power supply. Thus, BECH utilizes the base station to control the 

coordinated sensing task performed by the sensor nodes. In BECH the following assumption 

are to be considered.  
• A fixed base station is located far away from the sensor nodes.   
• The sensor nodes are Power constrained with a uniform initial Power allocation.   
• The nodes are equipped with power control capabilities to vary their transmitted power.   
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• Each node senses the environment at a fixed rate and always has data to send to the base 

station.   
• All sensor nodes are immobile.   
Thus, the Power required to transmit a message from a source node to a destination node is 

the same as the Power required to transmit the same message from the destination node back 

to the source node for a given SNR (Signal to Noise Ratio). Moreover, it is assumed that the 

communication environment is contention and error free. Hence, there is no need for 

retransmission. Each node has the ability of monitoring its residual Power. The initial Power 

of nodes is selected to be the same for all nodes and set to 2J. The data packet size of each 

one of the messages transmitted within the network is set to 100 bits. It is further assumed 

that Eelec = 50nJ/bit and εamp= 100pJ/bit/m2. 
 
A.POWER UTILIZATION 

  
The transmission and receive Power costs for the transfer of a k-bit data message between 

two nodes separated by a distance of d meters is given by Eqs. (1) and (2), respectively.  
E

T (k,d) = ETx k + Eamp(d) k (1) 

ER (k) = ERx k (2) 
Where ET (k,d) in Eq. (1) denotes the total Power 
dissipated in 
the transmitter of the source node, and ER(k) in Eq. (2) 
represents 
the Power cost incurred in the receiver of the 

destination node. 
The parameters ETx and ERx in Eqs. 1 and 2 are the per 
bit Power 
dissipations for transmission and reception, respectively. Eamp(d) is the Power required by the 

transmit amplifier to maintain an acceptable signal-to-noise ratio in order to transfer data 

messages reliably. As is the case in, we use both the free -space propagation model and the 

two ray ground propagation model to approximate the path loss sustained due to wireless 

channel transmission. Given a threshold transmission distance of ro, the free-space model is 

employed when d≤d0, and the two-ray model is applied for cases where d<d0. Using these 

two models, the Power required by the transmit amplifier Eamp(d) is given by 
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The two key elements considered in the design of BECH are the sensor nodes and base 

station. The sensor nodes are geographically grouped into clusters and capable of operating in 

two basic modes:  
• The cluster head mode   
• The sensing mode   
In the sensing mode, the nodes perform sensing tasks and transmit the sensed data to the 
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cluster head. In cluster head mode, a node gathers data from the other nodes within its cluster, 

performs data fusion, and routes the data to the base station through other cluster head nodes. 

The base station in turn performs the key tasks of cluster formation, randomized cluster head 

selection, and CH-to-CH routing path construction.  
BECH is a wireless sensor routing protocol with the base station being an essential 

component with complex computational abilities, thus making the sensor nodes very simple 

and cost effective. BECH operates in two major phases: setup and data communication phase. 

One possible problem in current protocols is that they find the lowest Power route and use 

that path for all communication between the pair of source and destination. However, from 

the view of the network lifetime it is not a practical mechanism. Using such a path 

continually will result in Power depletion of the nodes along that path and may lead to 

network partition. To solve this potential problem, we propose a new protocol called BECH 

(Base station Power Efficient Clustering  
Hierarchical ) Routing protocol. BECH is different from the other routing protocol in the 

method of establishing ,selecting and maintaining routing path. It increases the lifetime of the 

sensor network and reduces the additional route maintenance overhead due to the different 

way the route path being selected. 
 
IV. METHODOLOGY 

  
Step 1: Initially, base station deploys the nodes in Network area with constant Power E.  
Step 2: Base Station sends a START message to all the nodes in the sensor field, to acquire 

information about their routing table.  
Step 2: After receiving the “START” message, each node broadcasts the hello message 

“HELLO”. Each node receiving hello message “HELLO” sends “REPLY” message 

containing its ID. When a node gets reply, it will note down the ID of the node from where 

the reply has been acknowledged. In this way each node will have their individual routing 

table.  
Step 3: After receiving the information about their neighbours the nodes, for which the base 

station is within their range, sends a STATUS message to the base station. This STATUS 

includes ID, routing table, and Power of the node. Base station sends an acknowledge (ACK) 

to all sending nodes.  
Step 4: After acquiring acknowledge ACK, the nodes declare itself as parent node and 

broadcast to all its neighbouring nodes. 

 Step 5: The node receiving the parent node’s message will check their status whether it is 

parent node or not, if it is not a parent node then it will become a child node of the parent, 

from where it has received the parent node message first.  
Step 6: Parent nodes send the STATUS to its grand-parent or direct to Base Station.  
Step 7: The nodes which are directly sending the STATUS to Base Station, becomes the 

Cluster Head for the current round.  
steps 5-7are repeated until single node is alive.  

Step 8: For second round the nodes directly communication with Base Station and having 

max. Power becomes the Cluster Head.  
Step 9: Cluster Head will receive data from nodes that comes in its cluster area.  
Step 10: After collecting data, Cluster Head sends the aggregated data to the Base Station.  
Steps 9-10 are repeated until system is alive.  
Each node, during its allocated transmission time, sends to the cluster head quantitative data 
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concerning the sensed events. Each cluster head receives the data from its cluster nodes. The 

base station collects all the messages transmitted to it. 
 
V. CONCLUSION 

  
The main purpose of this paper to preserve the Power utilization in wireless sensor network. 

In this paper, we look at routing protocols which can have a significant impact on the overall 

reliability and Power dissipation of these networks. WSNs differ from traditional wireless 

communication networks in several of their characteristics. One of them is power awareness, 

due to the fact that the batteries of sensor nodes have a restricted lifetime and are difficult to 

be replaced. Therefore, all protocols must be designed in such a way as to minimize Power 

utilization and preserve the longevity of the network. This new routing protocol named Base 

Station Controlled and Power Enhanced Centralized Hierarchical Routing Protocol (BECH) 

which is hierarchical routing based with the whole control to the base station or we can say 

that base assisted. In BECH, the base station first collects information about the logical 

structure of the network and residual Power of each node. We Will try to design  protocol 

BECH in MATLAB,NS2and OPNET .  
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