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ABSTRACT: The most important objectives of wireless sensor network are to enhance or to increase the lifetime of the 
sensor network and also to use the energy of the network effectively. Many traditional approaches had been proposed in 
wireless sensor network (WSN) to achieve these objectives. But, they are not so efficient and reliable in terms of utilization 
of energy on the network nodes. However, nodes in network are typically considered to be homogeneous in nature since the 
researches in the field of WSN, have been evolved but in real world, homogeneous sensor networks hardly been considered 
for research. Thus, we require a clustering technique which will work in heterogeneous environment which are more 
closely relates with real life environment. In this paper, we proposed a multi node approach for data routing. This will 
consume less energy in long distance communication. In our methodology we propose intermediate gateways which lie 
between cluster heads and main station so will consume less energy than previous single hop protocols which also help in 
reducing distance between Tx node and Rx station, as distance decrease the energy consumption by nodes for transmission 
decreases so lifetime also get enhanced. 
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I. INTRODUCTION 
 

Wireless sensor networks (WSN’s) have gained worldwide attention in recent in Micro-Electro-Mechanical Systems  
technology  which has facilitated the development of smart sensors. These sensors are small, with limited processing and 
computing resources, and they are inexpensive compared to traditional sensors. A WSN has little or no infrastructure. It 
consists of a number of sensor nodes working together to monitor a region to obtain data about the environment. These 
sensors have the ability to communicate either among each other or directly to an external base-station. A greater  number 
of sensors. The sensor sends such collected data, usually via radio transmitter, to a sink either directly or through a gateway.  
Routing protocol is one of the core technologies in the WSN. Due to its inherent characteristics, routing is full of challenge 
in WSN. Clustering is a well-know and widely used exploratory data analysis technique, and it is particularly useful for 
applications that require scalability to hundreds or thousands of nodes. Many disaster management applications require 
networks of sensors that can be easily deployed. In such applications wires or cabling is not practically possible. To 
overcome these drawbacks wireless sensor networks are used. Wireless sensor networks are fast, easy to install and 
maintain. Energy conservation and maximization of network lifetime are the key challenges in the design and 
implementation of WSN. In this paper, we analyze energy efficient multiple single hop clustering routing algorithm by a 
sensor node for WSN. The remainder of this paper is organized as follows: Section 2 describes the related work. section 3 
describes the proposed multi-hop routing scheme. Simulation results are discussed in section 4 and conclusions are drawn 
in section 5. 
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.FIG 1:- WIRELESS COMMUNICATION IN CLUSTERED NETWORK 
 

II. DESIGN ISSUES 
 

1. Network dynamics- Most of the network architectures assume that sensor nodes are stationary, because there are 
very few setups that utilize mobile sensors. It is sometimes necessary to support the mobility of sinks or cluster-
heads. Route stability becomes an important optimization factor, in addition to energy, bandwidth etc. The routing 
messages from or to moving nodes is more challenging. So, the sensed event can be either dynamic or static 
depending on the application.  
 

2. Load balancing-Load balancing is helpful for extending the lifetime of network in WSNs. Distribution of sensor 
nodes are done even among the clusters for cluster construction where the data processing and intra-cluster 
management performed by the cluster heads. Due to the equal size of clusters, it extends the lifetime of networks 
and prevents exhaustion of energy of Cluster heads 
 

3. Scalability: If Sensor nodes are increased in the sensor networks then networks functionality should not be 
decreased but it shouls increase it it is called scalable network.Routing protocols should be designed such that it 
should work with large number of sensor nodes spread in large area.  
 

4. Node deployment- It is application dependant that    affects the performance of the routing protocol. The 
deployment is either deterministic or self-organizing. In deterministic deployments, the sensors are placed 
manually and data is routed through a fixed-determined paths. On other hand, in self-organizing systems, the 
sensor nodes are scattered randomly creating an infrastructure in an adhoc manner.  
 

5. Energy Considerations- During the creation of an infrastructure, the process of setting up the routes is greatly 
influenced by energy considerations. As the transmission power of a wireless radio is directly proportional to the 
distance squared or even higher order in the presence of obstacles, multi-hop routing will consume less energy 
than direct transmission. However, multi-hop routing incurs significant overhead for management in topology and 
medium access control. Direct routing would perform well enough if all the nodes were very close to the sink. 
Sensors are scattered randomly over an area of interest and multi hop routing becomes unavoidable 
 

6. Data delivery models- Data delivery models to the sink can be continuous, event driven, query-driven and hybrid, 
depending on the application of the sensor network.  
 

7. Avoidance of energy holes -The data is delivered to sink node or BS by using the multi-hop routing. The sensor 
nodes which are closer to the BS transmit more number of packets than the sensor nodes which are away from BS. 
Due to this, the nodes nearer to BS, first it decrease their energy, hole is leaving near to BS, whole network 
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partitioning and the nodes which are outside preventing them for sending of data to BS, nodes which are remaining 
still have some amount of energy. This concept is known as energy hole.  
 

8. Node capabilities- In a sensor network, different functionalities can be associated with the sensor nodes. 
Depending on the application, a node can be dedicated to a particular special function such as relaying, sensing 
and aggregation since engaging the three functionalities at the same time on a node might quickly drain the energy 
of that node. 
 

9. Data aggregation/fusion-The purpose of data aggregation is for aggregating of data from multiple nodes to 
eliminate the redundant transmission and provide aggregated data to the BS. It is the best way to save energy. The 
CH first collects the aggregated data and then transmits to the BS.  

 
III. RELATED WORK 

 
Energy conservation becomes one of the major issues in sensor networks. One way to reduce energy consumption in sensor 
networks is to adopt a clustering algorithm. A clustering algorithm tries to organize sensor nodes into clusters. Within each 
cluster, one node is elected as the cluster head. The cluster head is responsible for: 
 
1. Collecting data from its cluster members 
2. Fusing the data by means of data/decision fusion techniques 
3. Reporting the fused data to the remote base station 
 
In each cluster, the cluster head is the only node involved in long distance communications. Energy consumption of the 
whole network is therefore reduced. Intensive research has been conducted on reducing energy consumption by forming 
clusters with appropriate network structures.  
 
Heinzelmanet al. proposed a clustering algorithm called LEACH. Using the ideaof clustering, the amount of long distance 
transmissions can be greatly reduced.In LEACH, the nodes organize themselves into local clusters, with one node acting as 
the cluster head. All non-cluster head nodes transmit their data to the cluster head, while the cluster head node receives data 
from all the cluster members, performs signal processing functions on the data (e.g., data aggregation), and transmits data to 
the remote BS. Therefore, being a cluster head node is much more energy intensive than being a noncluster head node. If 
the cluster heads were chosen a priori and fixed throughout the system lifetime, these nodes would quickly use up their 
limited energy. Once the cluster head runs out of energy, it is no longer operational, and all the nodes that belong to the 
cluster lose communication ability. Thus, LEACH incorporates randomized rotation of the high-energy cluster head 
position among the sensors to avoid draining the battery of any one sensor in the network. 
 
S. Lindsey and Raghavendra proposed another clustering algorithm called PEGASIS, which is a completely different idea 
by organizing sensor nodes into a single chain (SC) network. In such networks, a single node on the chain is selected as the 
cluster head. By minimizing the number of cluster heads, the energy consumed in long distance transmission is further 
minimized. The main idea in PEGASIS is to form a chain among the sensor nodes so that each node will receive from and 
transmit to a close neighbour. Gathered data moves from node to node, get fused and eventually a designated node 
transmits to the BS. Nodes take turns transmitting to the BS so that the average energy spent by each node per round is 
reduced. The advantage of this method is that it removes the overhead caused by dynamic cluster formation. As a result, 
PEGASIS outperforms the LEACH. However, there are some disadvantages as well i.e. excessive delay is introduced for 
distant nodes, especially for large networks. 
 
M. Ye, C. Li, G. Chen and J. Wu proposed Energy Efficient Clustering Scheme (EECS) protocol in the year 2005. The 
protocol is a novel clustering scheme which is used for periodical data gathering applications in wireless sensor networks. 
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The cluster heads election is done with more residual energy nodes through local radio communication. Here, a constant 
number of candidate nodes are elected and competes locally without iteration for cluster heads based on the residual energy. 
The protocol also ensures a uniform cluster heads distribution in the wireless sensor network. Further, to maintain the load 
balancing among cluster heads, a novel approach is introduced. But, the requirement of global 
 
Q. Li, Z. Qingxin and W. Mingwen in 2006, proposed Distributed Energy Efficient Clustering (DEEC) protocol which is 
a cluster based protocol for two level and multi level energy heterogeneous wireless sensor networks. In this method, the 
cluster heads selections are done through the probability which is based on the ratio of residual energy of each node and the 
average energy of the network. In this, those nodes with high initial energy and residual energy are having more chances to 
become cluster heads compared to nodes with low energy. 
 

IV. PROBLEMS WITH PREVIOUS WORK 
 

As we know in WSN when sensor are deployed in unstructured environment sensor nodes are typically powered by 
irreplaceable batteries with a limited amount of energy supply then we generally want sensor network to work as long as 
possible. So to achieve this we have to perform transmission with less power or energy consumption.As per previous work 
many algorithm for routing has been proposed as LEACH, HEED, PEGASIS, SEP etc. but all these algorithm are single 
hop routing protocols. 

 
V. DISADVANTAGES OF SINGLE HOP ROUTING 

 
Single hop routing can reduce communication overhead by selecting cluster head for data routing to main station but when 
communication distance that is distance between cluster head and main station increases single hop communication 
consume more energy. 

 
VI. PROPOSED METHODOLOGY 

 
We proposed a multi hop approach for data routing. This will consume less energy in long distance communication. In our 
methodology we propose gateway nodes which lie between cluster heads and main station so will consume less energy than 
previous single hop protocols. Because the distance between cluster heads and base station is reduced byadding gateway 
nodes. So we know as distance decrease the energy consumption by nodes for transmission decreases so lifetime also 
increases. 
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Fig:2 Structure of proposed Gateway hop protocol 
 

VII. SIMULATION AND RESULTS 
 

The performance of multiple single hop protocol is being evaluated by simulation. For simulation we used MATALAB, 
performance evaluation following parameters are taken into account:Lifetime, Energy consumption, Throughput Network 
size is considered as 100m X 100m and the number of nodes is 100 which are scattered randomly in the sensor. 
 

VIII. PARAMETERS WHICH ARE USED IN SIMULATION 
 

 
Nodes of Network 100 

Total iteration 500 

No. of data packets 3000 

Initial Energy 0.5J 

Energy consumed by the amplifier 
to transmit at a longer distance 

0.0013*0.000000000001J 

Initialize the parameters as initial energy, number of nodes, rounds for processing 

Define the area of processing 

Setting location of base station in network 

Find cluster heads on basis of energy equation 

Communication of cluster head with gateway nodes y 

Multi Hop Communication Between Cluster heads And Base station 

Energy consumption is less in multi hop, distance is more b/w CH & Gateway Nodes 

Calculate parameters as dead nodes round, throughput, Lifetime etc 

If node satisfy energy requirement 
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Energy consumed by the amplifier 
to transmit at a shorter distance 

10*0.000000001J 

Energy consumed in the electronics 
circuit to receive the signal 

50*0.00000001J 

Energy consumed in the electronics 
circuit to transmit or receive the 
signal 

50*0.000000001J 

 
Table 1: Different values used during simulation  

 
IX. SIMULATION SETUP 

 
1. Initialize the various parameter for data transmission i.e no. of nodes , initial energy of nodes, no. of rounds for 

processing. 
2.  After that , describe the total coverage area of  wirelss  sensor network where data is to be transmitted. Then find 

the location of various nodes and set base station node. 
3.  According to energy equation find the cluster head node which have highest energy is selected as the cluster head. 
4.  Every node is selected by the cluster head in every rounds. If the condition is satisfied then all node communicate 

to the cluster head and cluster head to gateway nodes which are near by the cluster head. 
5. Gateway nodes are allocated on the basis of FIFO to the cluster head and these gateway nodes are not fixed to any 

CH is given to any other approaching CH. 
6. Then gateway nodes communicate to the base station .These gateway nodes are out of clusters and have multiuse. 
7. Then we calculate the parameter i.e lifetime, throughput, energy consumption. 

 
 

Fig3: Output screen 

When we click on the start processing then it calculate the total no of alive nodes, total dead nodes and percentage of life 
time of network.After click the button of start processing   then it calculate the no. of total alive nodes, total dead nodes and 
percentage of lifetime of network. 
 
i.e Iteration No.=500, Total Alive Nodes=87, Total Dead Nodes=13, Percentage of life time of network=87 
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Fig.:4 Throughput from clusterhead to gateway nodesFig.:5 Lifetime of system 

Figure 4 shows that  when no. of iteration is increased then throughput is slowly decreases. Throughput means to use 
bandwidth . Bandwidth means the average rate of successful data transfer through a communication path. When no. of 
rounds is increases then throughput from cluster head to gateway nodes is decreases.Figure 5 shows that lifetime of nodes 
of network is depends on the no. of iteration. In this graph , when no. of rounds of network is around 180 then life time of 
nodes is maximum i.e.  50. It is lifetime of system reducing as per rounds of transmission increases.This graph shows that 
lifetime of nodes of network is depends on the no. of iteration. This graph shows that the life time of a system .Network 
stability will improve by adding more no. of nodes in the network. 
 

X. CONCLUSION 
 

The overall conclusion  is that Multiple single hop clustering is the best choice to move towards to improve the 
performance of wireless sensor networks. We concluded that energy consumed for single hop transmission is more than 
multi-hop transmission for long distances. A new multi-hop routing protocol for the homogeneous wireless sensor networks 
has been presented and the performance of the system is evaluated to minimize the energy consumption and increase the 
life time of sensor network. We have determined lifetime, throughput and energy consumption. Finally, simulation results 
indicate that proposed protocol can more efficiently balance energy consumption of an entire network and thus extends the 
network lifetime.  
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