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Abstract— The interconnection of nodes forming a network 

called wireless sensor network (WSN). The difference 

between the WSN and traditional wireless networks is that 

sensors are extremely sensitive to energy consumption. 

Energy saving is the crucial issue in designing the wireless 

sensor networks. The application domain of WSNs varies 

from environmental monitoring, to health care applications, 

military operation, transportation, security applications, 

weather forecasting, real time tracking, and fire detection 

and so on. By considering its application areas WSN can be 

argued as a traditional wired or wireless network. But in 

reality, these networks are comprised of battery operated 

tiny nodes with limitations in their computation capabilities, 

memory, bandwidth, and hardware resulting in resource 

constrained WSN. In this paper we work on a Heterogenious 

Routing technique to achieve energy efficiency. 
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I. INTRODUCTION 

Wireless communications have been successful in linking 

people together. The cellular networks enable people to be 

connected at any place any time. Besides connecting people 

wireless communications also extend its applications into 

connecting environment or machines with people or 

machines with machines. In this thesis we investigate into 

one of enabling technologies of such application, Wireless 

Sensor Network (WSN).  

 Recent technological advancements in 

microelectronics and wireless communication technologies 

have enabled manufacturing of small, low cost, battery 

operated and multifunctional sensor nodes. These sensor 

nodes measure ambient condition in the surrounding 

environment that can be processed to reveal the 

characteristics of the phenomena occurring at the location 

where the sensor nodes are deployed. A large number of 

these sensor nodes are either placed carefully or randomly 

deployed over a geographical area and networked through 

wireless links to form a WSN. 

 Routing methods in WSNs have to deal with a 

number of challenges and design issues. Despite 

advancement in technology, sensor nodes in WSNs still 

have restrictions such as limited battery power, bandwidth 

constraint, limited computing power and limited memory. It 

creates the need for routing protocols to be highly adaptive 

and resource aware. Some of the challenges of routing 

protocols are:  

 Node deployment in either random or pre-

determined manner 

 Data reporting method which can be a time-driven, 

event-driven, query-driven or a hybrid of all of 

these methods  

 Trade-off between energy consumption and 

accuracy of data gathered.  

 Node failure tolerance of the network  

 Scalability, where routing method should be able to 

work with large networks.  

 Routing method should be adaptive for mobile 

sensor nodes.  

 Should support data aggregation to reduce 

redundant data 

 Although sensor nodes are identical devices but 

their characteristics varies with the network 

structures. Sensor deployment, coverage, 

transmission power, computation, reporting, 

addressing and communication pattern greatly 

affects the routing protocol operation both at nodes 

and at base stations discussed in chapter (2). 

Routing protocol used for WSN communication 

support unicast (one-to-one), multicast (one-to-

many) and reverse-multicast (many-to-one) in the 

following ways [11] 

A. Node-to-Node  

In a multihop communication data needs to be passed by 

intermediate nodes in order to reach to destination. Node to 

node communications is used to pass data from one node to 

other till the destination. Generally, this type of 

communication is not required in WSN communication.  

B. Node-to-Base Station  

When sensors node want to send responses back to base 

station, this communication pattern is used. This is a 

reverse-multi path communication which means that more 

than one node can communicate to base station directly or 

indirectly. This communication pattern can also be unicast if 

there are multiple base stations or there is a special node 

(group leader), who is responsible to gather sensed 

information and transmit it to base station [11].  

C. Base Station-to-Node  

This type of communication is required when base station 

wants to request data from nodes. Typically, the mode for 

communication is any cast (one-to-many) which means any 

sensor node having the requested date can respond to the 

base station. This pattern of communication can also be 

multicast or unicast if the identification of nodes is unique 

by their IDs or locations etc. 

II. RELATED WORK 

Thu Ngo Quynh et al. [2012] [28] Wireless Sensor 

Network (WSN) is a promising approach for a variety of 

applications. Because of limitation of energy resource, 

memory space and processing capability of sensor nodes, it 

is very difficult to implement IP-based routing protocols in 

WSN. Recently, many research focus on developing special 
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routing protocols for WSNs with the main design criteria: 

energy efficiency, load balance and reliability. 

 Shuo Shi et al. [2012] [24] has discussed that the 

largest energy consumption for a single cluster head in the 

next round will be estimated, and all nodes with residual 

energy larger than the calculated consumption will be taken 

to a new round of simulated annealing to find a better 

solution. Thus, loss of the cluster head for each round can be 

minimized, and the WSN lifetime can be extended 

ultimately. 

 Rupesh Mehta et al. [2012] [23] has discussed that 

the LEACH (Low Energy Adaptive Clustering Hierarchy) 

protocol randomly selects a few nodes as cluster heads 

based on a probability model. The probabilistic approach 

leads to the formation of unequally sized clusters which 

leads to imbalance in energy consumption across the 

network and thereby reduces the efficiency and network 

lifetime. 

 ReetikaMunjal et al. [2012] [22] has studied that 

the main problem with the LEACH lies in the random 

selection of cluster heads. There exists a probability that 

cluster heads formed are unbalanced and may remain in one 

part of network making some part of network unreachable. 

Here our main purpose is to select a cluster head depending 

upon its current energy level and distance from the sink 

node. This increases the energy efficiency and hence 

network lifetime.  

 M M Islam et al. [2012] [16] has presented 

algorithm considers the sensor nodes are static and 

randomly distributed in the heterogeneous network, the 

coordinates of the sink and the dimensions of the sensor 

field are known. 

 Meenakshi Sharma et al. [2012] [14] Routing 

protocols like EEE LEACH, LEACH and Direct 

Transmission protocol (DTx) in Wireless Sensor Network 

(WSN) and a comparison study of these protocols based on 

some performance matrices. Addition to this an attempt is 

done to calculate their transmission time and throughput. To 

calculate these, MATLAB environment is used finally, on 

the basis of the obtained results from the simulation, the 

above mentioned three protocols are compared.  

 HuuNghia Le et al. [2012] [7] has proposed a 

distributed, energy efficient algorithm for collecting data 

from all sensor nodes with minimum latency called Delay-

minimized Energy efficient Data Aggregation algorithm 

(DEDA). The DEDA algorithm minimizes data aggregation 

latency by building a delay-efficient network structure. At 

the same time, it also considers the distances between 

network nodes for saving sensor transmission power and 

network energy. Energy consumption is also well balanced 

between sensors to achieve an acceptable network lifetime.  

 VivekKatiyar et al. [2011] [29] As the use of 

wireless sensor networks (WSNs) has grown enormously in 

the past few decades, the need of scalable & energy efficient 

routing and data aggregation protocol for large scale 

deployments has also risen. LEACH is a hierarchical 

clustering protocol that provides an elegant solution for such 

protocols.  

 Linlin Wang et al. [20l0] [13] Wireless sensor 

network is composed of hundreds of sensor nodes involving 

in limited energy, efficient and low-energy consuming 

routing algorithm is the crucial problem to the routing 

design.  

 Zhi-fengDuan et al. [2009] [32] A Mobile 

Wireless Sensor Network consisting of a large amount of 

tiny sensors with low-power can be an effective tool for 

gathering data in a variety of environments The data 

collected by each sensor is transmitted to a single processing 

center that uses all data to determine characteristics of the 

environment. Sensors deployed in all kinds of areas on a 

large scale can move with wind and water. 

III. PROPOSED WORK 

The scope and objective of this proposed research is the 

design and development a WSN routing protocol that can be 

implemented on existing WSN infrastructures and which 

exhibits the following criteria: 

 The protocol should be scalable and function 

effectively for networks of any size. 

 The protocol has to minimize the computational 

complexity for the nodes, thus extending the 

lifetime of the network. 

 The protocol must be as simple as possible and as 

independent from the hardware capabilities of the 

nodes as possible. 

 The protocol must allow for mobile nodes to 

traverse the network. 

 The above objectives of this routing protocol can 

be summarized as follows; a protocol that allows for 

scalability, energy efficiency, mobility and simplicity. To 

achieve these objectives, a number of sub-objectives needed 

to be completed 

 Examine the current state of WSNs and the 

possible future that they may provide. Any applications that 

a WSN may be deployed in will be identified as well as their 

generic requirements. Once these requirements have been 

determined they should be investigated as to what effect 

they will have on the protocol and the WSN. 

 Investigate the multitude of routing protocols that 

are available. 

 Identify advantages and disadvantages of the 

various routing architectures being employed. 

 Examine currently available simulators for WSNs. 

 Investigate the credibility of research to date. 

 Propose and test a new protocol. 

A. Existing System 

 The existing system which we have studied can be 

described as: 

 WSN consists of the normal nodes. 

 All nodes are normal nodes so the network is called 

the homogenous network. 

 LEACH is the hierarchical protocol for the wireless 

sensor network. 

 LEACH works in the homogeneous environment 

where all nodes are the normal nodes. 

 LEACH has the advantages over other WSN 

protocols. 

 By having many advantages, LEACH is having 

some of the disadvantages. 
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B.  Proposed System 

 In over proposed system the WSN consists of the 

normal nodes as well as advanced nodes. 

 Due to advanced nodes are present in the network 

the environment on which the experiments are 

performed is heterogenous network. 

 By providing the heterogeneity to the network it 

increases the probability of increasing the life of 

WSN network. 

 Further by utilizing the extent of advanced nodes 

the choice for the communication can be effected, 

therefore affecting the performance of overall 

network. 

 Heteroginity effect, that is how it effects the 

various parameters of the network is studied by 

providing the heterogeneity in the network to 

various levels. 

 At last the each factor performance and the effect 

on it is studied with the help graphs which is ploted 

between various protocols in the varying 

heterogeneity of the network. 

IV. RESULTS AND DISCUSSION 

we have many results; these results are in the form of 

graphs. Efficiency of LEACH, HCR is compared with the 

help of graphs which are produced using MATLAB 

 
Fig. 1: Energy dissipation by the various levels of 

heterogenity 

 
Fig. 2: Cluster Heads per round across various levels of 

Heteroginity 

 
Fig. 3: Packets sent to Cluster heads across various 

system 

 
Fig. 4: Dead Nodes per round across various   systems 

 The process of cluster head election is randomized 

for each protocol. When the new round begins new cluster 

heads are elected. Advance nodes are more likely to be the 

cluster heads. The variation of election of cluster head for 

each protocol per round is shown with the help of graph . 

The cluster heads elected are greater in number for HCR 

protocol, approximately equal for other three protocols. 

V. CONCLUSION 

We found various advantages of increasing the 

heterogeneity in the network like increase the network 

stability period, increasing the life time of the network along 

with increasing the packets to the base station and increasing 

the communication in between the network nodes and the 

cluster heads resulting in the increase in network efficiency 

and network life time along with the effectiveness in which 

these networks are utilized. 

 With the increase of the heterogeneity in the 

network the availability of the resources to the network node 

for the cluster head selection and the working like data 

aggregation increases. This result in increase in the data 

generation by the network nodes resulting in the increase of 

no. of packets to the cluster heads resulting in increase of 

the no. of packets to the base station which ultimately 

increases the effectiveness of the network. 

 With this increase in effectiveness the network 

nodes survives for a longer time span which results in the 

increase in other factors like stability period and network 

life time 
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