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ABSTRACT 

  
A Wireless Sensor Network is a collection of wireless sensor node forming a temporary network without the support of any 
established infrastructure or centralized administration. A sensor node is with limited energy, memory, and computation 
capability. The sensor nodes consume energy for sensing, computations and communications purposes. The routing 
protocols for WSN are designed to minimize the energy consumption of nodes in perform of communication. The sensor 
nodes collect useful information such as sound, temperature, and light. Moreover, they play a role as the router by 
communicating through wireless channels under battery-constraints. 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 energy consumption and preserve the longevity of the network. That is why, routing protocols in WSNs aim 
mainly to accomplish power conservation while in traditional networks they focus primarily on the Quality of Service 
(QOS).In this work a new routing protocol named Base Station Controlled and Energy 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 station assisted.  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. In BECH, the base station 
first collects information about the logical structure of the network and residual energy of each node. So, with the global 
information about the network base station does cluster formation better in the sense that it has information about the 
residual energy of each node. 
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I.INTRODUCTION 

A wireless sensor network (WSN) of spatially distributed autonomous sensors to monitor physical spatial 
environmental conditions, such as temperature, sound, pressure, etc. and to cooperatively pass their data through 
the network to a main location. The more modern networks are bi-directional, also enabling control of sensor 
activity. The development of wireless sensor networks was motivated by military applications such as battlefield 
surveillance; today such networks are used in many industrial and consumer applications, such as industrial 
process monitoring and control, machine health monitoring, and so on. 

The WSN is built of "nodes" – from a few to several hundreds or even thousands, where each node is connected 
to one (or sometimes several) sensors. Each such sensor network node has typically several parts: 
a radio transceiver with an internal antenna or connection to an external antenna, a microcontroller, an 
electronic circuit for interfacing with the sensors and an energy source, usually a battery or an embedded form 
of energy harvesting. A sensor node might vary in size from that of a shoebox down to the size of a grain of 
dust, although functioning "motes" of genuine microscopic dimensions have yet to be created. The cost of 
sensor nodes is similarly variable, ranging from a few to hundreds of dollars, depending on the complexity of 
the individual sensor nodes. Size and cost constraints on sensor nodes result in corresponding constraints on 
resources such as energy, memory, computational speed and communications bandwidth. The topology of the 
WSNs can vary from a simple star network to an advanced multi-hop wireless mesh network. The propagation 
technique between the hops of the network can be routing or flooding.  

In computer science and telecommunications, wireless sensor networks are an active research area with 
numerous workshops and conferences arranged each year. 
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FIG 1.Typical multi-hop wireless sensor network [3] 

 
 

II. LITERATURE SURVEY 
 
W. R. Heinzelman et. Al proposed that Energy- Efficient Communication Protocol for Wireless Micro sensor 
network, 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 energy 
consumption and preserve the longevity of the network. 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. That is why, routing protocols 
in WSNs aim mainly to accomplish power conservation while in traditional networks they focus primarily on 
the Quality of Service (QOS).[1]  
Akkaya et. Al stated that Survey of Routing Protocols in Wireless Sensor Networks,” The routing protocols 
developed for WSNs can be classified in several categories. Flat routing architecture, Hierarchical routing 
architecture, and Location based architecture are one of those. [2] 
Nikolaos et. AI stated that Intelligent Energy efficiency is an important research topic for ad-hoc Wireless 
Sensor Networks (WSN). Power saving makes it possible to guarantee basic levels of system performance, such 
as connectivity, throughput and delay, in the presence of both mobility-immobility and a large number of sensor 
nodes. A large variety of approaches for intelligent energy-efficient schemes have been proposed in the 
literature focusing on different performance metrics. [3]  
Dharm Singh et. AI , proposed that Performance Analysis of Energy Efficient Clustering Algorithms for 
Wireless Sensor Network are emerging in various  fields like wildlife monitoring, mining industries, security 
surveillance. The efficiency of sensor networks strongly depends on the routing protocol used. Routing  
protocols providing an optimal data transmission route from sensor nodes to sink to save energy of nodes in the 
network.[4] 
S. Hedetniemi et. AI stated that Flat Routing Architecture, Flooding and Gossiping-Two of the original 
protocols designed for WSNs, Flooding and Gossiping do not require any routing algorithms or topology 
maintenance. In Flooding, each sensor node will broadcast its information. Each receiving node will then pass 
the message on, until the message reaches the sink node or the TTL (Time-to-Live) value is exceeded. 
Gossiping is an altered version of Flooding. [5] 
R. Govindan et. AI have discussed that Directed Diffusion is recognized as being an important milestone for 
routing in WSNs. Many other protocols are built on its foundation. An interest for specific data is “diffused” 
through the network, where a naming scheme is used for the data. For receiving data messages the Directed 
Diffusion protocol is divided in to three phases; interest propagation, initial gradients setup, and data 
delivery.[6] 
R. Shah et. AI stated that Energy- Aware Routing is designed to choose sub optimal paths using a probability 
function, which depends on the energy consumption of each path. By doing this, the hope is that the network 
lifetime will be extended to its fullest. One assumption that the protocol places on the overall network is that the 
nodes themselves are addressable via a class based addressing scheme, which includes the location and type of 
the node. [7] 
S. Lindsey et.  AI  which was enhanced over LEACH protocol. This protocol is a so that each node will receive 
from and transmit to a close neighbour. Each node takes turn being the leader for transmission to the base 
station so that the average energy spent by each node per round is reduced.[8] 
S. Lindsey et. AI proposed that Hierarchical-PEGASIS is an extension to PEGASIS, which decreases the delay 
during transmission from the designated node to the sink. In order to improve the performance by reducing the 
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delay in PEGASIS, messages are transmitted simultaneously. There are two approaches to avoid collisions and 
possible signal interference among the sensors. The first one uses CDMA type signal coding techniques. [9] 
A.Manjeshwar et. AI discussed that Reactive Network Protocol: TEEN:  we present a new network protocol 
called TEEN (Threshold sensitive Energy Efficient sensor Network protocol).It is targeted at reactive networks 
and is the first protocol developed for reactive networks, to our knowledge. Functioning In this scheme, at every 
cluster change time, in addition to the attributes, the cluster-head broadcasts to its members. [10] 
 
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.   
• 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.  
ET (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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where εFS and εTR denote transmit amplifier parameters corresponding to the free-space and the two-ray models, 
respectively, and d0 is  
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TR

FS EEd  
0 =  

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 cluster head. In cluster 



IJRIT International Journal of Research in Information Technology, Volume 2, Issue 6, June 2014, Pg: 524-530 

Ashish Kumar Gupta ,IJRIT                                                                                                                      527 

 

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 concerning the 
sensed events. Each cluster head receives the data from its cluster nodes. The base station collects all the 
messages transmitted to it. 
 
 
IV. RESULTS AND DISCUSSIONS  
 
The comparison of average lifetime and system energy is discussed below between BECH,BCDCP and SHPER. 
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Comparison of average energy in BCDCP and BECH 

 
No. Of rounds 0 15 30 45 60 75 

Average energy of 
BCDCP 

0 0.22 0.45 0.8 1 1.25 

Average energy of 
BECH 

0.0010 0.2110 0.4210 0.6310 0.8410 1.0510 

 
 

 
Comparison of average energy in SHPER and BECH 

 
No. of rounds 0 15 30 45 60 75 

Average energy of SHPER 0 0.28 0.63 0.95 1 1.45 

Average energy of BECH 0.0010 0.2110 0.4210 0.6310 0.8410 1.0510 
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Comparison of system lifetime in BCDCP and BECH 

 
No. Of rounds 0 15 30 45 60 75 

System lifetime of BCDCP 500 497 495 493 492 490 

System lifetime of BECH 500 450 395 345 295 245 

 

 
Comparison of system lifetime in SHPER and BECH 

 
No. Of rounds 0  15 30 45 60 75 

System lifetime 

of SHPER 

100 98 90 77 50 42 

System lifetime 

of  BECH 

100 90 78 69 58 47 

 
 
V. CONCLUSION 
 
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 energy consumption and 
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preserve the longevity of the network. That is why, routing protocols in WSNs aim mainly to accomplish power 
conservation while in traditional networks they focus primarily on the Quality of Service (QOS).This new 
routing protocol named Base Station Controlled and Energy 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 station assisted.  In non-centralized hierarchical routing,sensor nodes self configure them for the 
formation of cluster head. While self configuring, the nodes are uninformed about the whole logical structure of 
the network. But in BECH, the base station first collects information about the logical structure of the network 
and residual energy of each node. So, with the global information about the network base station does cluster 
formation better in the sense that it has information about the residual energy of each node.  
 
 
VI.  FUTURE SCOPE 
 
 The main issue in WSN is energy limited characteristic of the sensor node. So the problem is to have the 
routing protocol in such the manner that it should be energy efficient in order to increase the life span of the 
whole WSN. The base station performs computation to form the better cluster in such a way that there is less 
energy consumption. In this protocol, the election of cluster heads is not randomized but is based on the residual 
energy of the cluster nodes and the logical structure of the whole network. So the life span of the whole network 
is increased. So in future applying security parameters to the base station as well as cluster head of these  
protocol. Finally, BECH is compared with already developed routing protocol Base station controlled dynamic 
clustering hierarchical routing  protocol and scaling hierarchical power efficient routing protocol. Both protocol 
are centralized hierarchical. A comparison between all is done on the basis of energy dissipation with time and 
the system lifetime of network. System lifetime is basically for how long the system works. But there is no 
security and authentication while communicating. So this can be another research area where this can be 
considered. So in future, security parameters can be applied to BECH.  
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