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Abstract: Recent advancement and grown up technologies has enabled the development and implementation of low-cost, energy efficient and versatile 
sensor networks. Sensor networks are built up with sensors that have the ability to sense physical or environmental property. Assumption can be made 
that Wireless Sensing Network (WSN) is able to sense environmental conditions at Nano and gaseous level. Wireless sensor network has increasingly 
become a research hotspot as the technology of wireless networks become gradually matured and supported by small, micro-mobile devices. WSN 
consists of a several number of sensor nodes ranging from few tens to thousands and base station or sink node. Each node is capable of storing, 
processing and relaying the data that are sensed. The quality of working properly of the nodes in WSN application consists of comprehension, gathering 
and distributing information in the network. Energy is a main issue as the sensors are in general tiny. In addition wireless with restricted memory and 
quality of working properly given the fact that the batteries have a restricted governing power. For this reason, routing system of these type of nodes 
sometimes depend on energy. In this paper, we have focused on the efficient routing protocols of wireless sensing network based on energy level and 
life time. 
 
Index Terms: Cluster, Nano Network, Nano Node, Routing Protocol, Sensor Network, Sink Nodes, WSN 

———————————————————— 

 

1 INTRODUCTION 
Radio sensing technologies are now in an advance mode that 
enables to build up low cost, low-power and multiple functional 
tiny sensing nodes. These nodes are basically used to sense 
as well as to process data and communication components 
[1], [2]. These sensors can directly communicate with each 
other and also able to communicate with the base station 
(BS). Any wireless sensing network can contain thousands 
and even millions of similar operational nodes. These nodes 
are responsible for sensing the environments and its 
information about temperature, humidity, air speed/pressure, 
light, dust category, constraints and so on. It processes the 
tasks in a data aggregation process. Next it sends the data to 
central sink nodes for further processing. To do such tasks, 
sensing nodes requires high amount of energy. But this is the 
most important problem. In maximum cases, nodes are 
powered by battery which has limited power. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2 BACKGROUND 
Nano sensing nodes form a cluster of network to perform any 
certain purpose. In this case, networks may be of 
homogeneous, heterogeneous or hybrid. Homogeneous 
networks are formed by similar types of sensing nodes. 
Heterogeneous networks are formed by two or more types of 
nodes combined together. They may have different sizes, 
battery powers, sensing capabilities, workloads etc. To 
maintain a WSN, a main task is to find out or to select a sink 
node or cluster head. In a homogeneous network, a single 
node is selected as a cluster for a certain time and later the 
role will be randomly and periodically taken by other nodes. In 
this case, one node will be selected as cluster head only once 
for the entire lifetime. In heterogeneous network, node with 
high capabilities and powerful batteries compared to other 
nodes is selected as the cluster head. In hybrid sensor 
networks, cooperative mobile BSs work together in real time 
manner [3]. 
 

3 SENSOR NETWORK CLASSIFICATION 

On the basis of the sensor network modes of functioning and 
target application type, a simple classification can be 
prescribed [4]. 

1. Proactive Networks: This type of network is used 
when a periodic data monitoring is required. It 
provides a data processing (sensing, analysis, 
transmitting) at regular intervals. 

2. Reactive Networks: The nodes have a sudden react 
and a drastic change after receiving the value of 
sensed attributes. This scheme is well suited for 
critical timing applications. 

 

4 ROUTING PROTOCOL DESIGN ISSUES 
At first, WSN was used in military application for its mobile and 
flexible behavior. Civilian application of wireless application 
was later considered which includes environ-mental 
monitoring to smart home security system. Such WSNs may 
consist of mobile sensing nodes or heterogeneous nodes with 
different network topology such as star, bus or tree depending 
on network application [5]. To fulfill this diversification trends, 
following design issues are followed [6], [7]. 

1. Fault tolerance: Sometimes, several sensor nodes 
may fail or be damaged due to power lacking or 
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environmental interference. This incident should not 
affect the network system. 

2. Scalability: The routing schemes should be scalable 
to respond to any events and should be able to 
handle a large number of sensing nodes. 

3. Production cost: Every single node should be low cost 
to make the overall network cost effective as the 
network consists of thousands or millions of sensor 
nodes. 

4. Quality of Service: Service quality refers to reliable 
data delivery, energy efficiency, life time, location 
awareness etc. These factors are most important 
factors that must be maintained effectively and 
efficiently to design a network. For example, in some 
cases such as military purpose, we must ensure data 
delivery within very short time as the data is sensed. 

5. Power Consumption: Another important design issue 
is how much energy is consumed by the network. 
Transmission power is proportional to distance and 
obstacles. How-ever, significant overhead is 
introduced for topology management and MAC. If all 
the nodes are close to the sink or cluster head (CH), 
direct routing may suit well [8]. 

6. Data Aggregation/Fusion: Since data redundancy may 
be occurred by sensor nodes, similar packets may be 
aggregated which helps to reduce number of 
transmission. Data aggregation means data 
combination from different sources by using several 
functions such as min, max, average and suppression 
[9].  

 

5 RELATED WORKS 
Routing protocols are most important issues to build up 
efficient Wireless Sensing Network. Several protocols have 
given in this regard. Here we discuss some recently given 
routing protocols based on different issues. Geographic 
Adaptive Fidelity (GAF) [10] makes a division of the net-work 
and makes smaller grids where all nodes of any grid can 
communicate with any adjacent grid. Only one node in a grid 
remains awake and routes packets. But, this increases the 
number of hops taken by a route and so that power 
consumption of the network also increases. Greedy Perimeter 
Stateless Routing (GPSR) [11] is one of the familiar routing 
schemes based on geographical schemes that are proposed 
using face routing or perimeter to route over obstacles. If a 
packet stuck at an obstacle, face routing routes to the dead 
ends while a closer node to the destination is found. Another 
routing protocol is based on a 2-hop clustering algorithm 
instead of geographical scheme. This protocol is called The 
Lowest ID (LID) clustering algorithm [12]. While executing this 
algorithm, a single node continuously broadcast the list of 
nodes that can be heard by it including itself. If a node only 
hears the higher ID containing nodes than itself, it itself 
declares cluster head. Various simulation results have proved 
the LID algorithm as more stable in the case of frequently 
changing environment [13]. List Clustering Change (LCC) [14] 
proposes a minimization algorithm of the frequency of cluster 
head when cluster stability is a major concern. In those 
environments where topology changes frequently, LCC will be 
a robust algorithm having low latency and routing overhead. 
But a problem is the unequal load distribution for all nodes. 
Low Energy Adaptive Clustering Hierarchy (LEACH) is a well-
known clustering based energy efficient algorithm which 

considers the signal strength of the received signal to form 
nodes and routes to the base station through local cluster 
heads [15]. LEACH does not ensure good cluster head and it 
may terminate within a finite iteration. 
 

6 ENERGY MODEL 
As discussed above, energy efficiency is the most important 
issue and researchers have made different types of 
assumption about radio characteristics which includes energy 
dissipation in transmission and reception. [16]. A previous 
energy model [17], [18] is discussed here. This model states, 
consumed energy in transmitting a message of k bits size over 
a transmission distance d is given by, 
 

Etx (k,d) = k(Eelec+ɛampd
λ
) 

 
      =kEelec + ɛampkd

λ
 

 
Where, k=length of the message 

d= transmission distance between transmitter and receiver 
Eelec= electronic energy 
ɛamp= transmitter amplifier 
λ= path- loss component (2 ≤ λ ≤ 4) 
 

Also, the energy consumed in the message reception is given 
by, Erx= Eeleck.  Therefore, the total energy consumed to 
transmit and received by another sensor is, 
 

Etotal(d) = k( 2Eelec + ɛd
λ
 ) 

 

7 MOTIVATION 
Routing protocol is to be proposed considering limited energy 
resources of sensors. But most of current routing protocols are 
out of such consideration [19]. Developing an energy efficient and 
power aware algorithm for routing is now the requirement and so 
that lifetime of sensors as well as network will not be prolonged.  
Following criteria may be followed to do such: 

1. End to end delay decrement 
2. Network reliability increment 
3. Power consumption reduction while data transmission 

and processing 
4. Residual energy maximization 

 
The algorithm will be such that it guarantees QoS. The algorithms 
should also obey the boundary of battery capacity. For this 
reason, geographic routing has a challenging situation for 
researchers. This work mainly focuses the energy awareness and 
so that the energy consumption will maintain an optimum scale. 
 

7.1 Basic Considerations 
All the nodes are connected to a common base station (BS) 
which we call the Cluster Head (CH) or sink node. Sensors are 
homogeneous i.e. they all have the same features and same 
energy and are obliged to transmit data to the CH. Initially, all 
the sensors have the same power level. The CH is located at a 
distant place from the sensors and immobile. Every node will 
be selected as a cluster head once in a cyclic process. 
 

8 PROPOSED ROUTING PROTOCOL BASED ON 

ENERGY AND LIFETIME 
To maintain high energy level of sensor nodes is a difficult 
task. Energy level as well as node lifetime goes down with the 
increment of time. As we can‘t hold the energy level as the 
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initial state, so the lifetime of the sensor nodes are also out of 
our hand. We can just maintain the internal routing schemes 
and interconnection structures to make the best utilization of 
those limited life sensor nodes. 

 

 
 

Fig. 1. Centralized nodes competing to be Sink Node 
 

In this scheme, we have divided the total energy of any node 
into some levels. The whole network or small clusters are 
maintained by different energy levels which are decreasingly 
ordered with time. The minimum energy of any level will allow 
any node to be included in that energy level cluster and the 
node will be able to compete to be CHs. 
 

 
 

Fig. 2. Sink Node broadcast itself about its energy reduction 
 
At first, the sensor nodes are distributed randomly in any 
region where we have to sense the environment or to per-form 
the required operation. As all the nodes are homogeneous, 
randomly one node is to be selected as the sink node. Here 
we consider some centralized nodes to take part in such 
randomization. This sink node will then be responsible to 
maintain all sorts of communication. When the energy of the 
sink node goes down to a certain level, it starts to broadcast 
itself to the sensors about its energy level. The nearest 
sensors then start to compete to be cluster head. The nodes 
having maximum energy strengths are then selected as the 
sink node. Energy strength includes remaining lifetime, 
working time, transmitted data unit and signal strength. These 
nodes will then perform several important tasks. Each newly 
selected node has now the responsibility to build up a cluster 
of its own, of which, that node will be the Cluster Head (CH). 
Now the whole network is divided into several clusters having 

a cluster head for every cluster. At this stage, the cluster 
size/volume will also decrease.  

 

 
 

Fig. 3. Relatively weaker Nodes creating Small Clusters 
 

As time grows up, nodes become weaker so that they slowly 
become less energetic and unable to maintain a large net-
work. These CHs now start to broadcast themselves into their 
own clusters and allow competition from the remaining nodes 
to be the new cluster head. Any node that meets the minimum 
energy range of that certain cluster level can compete. This 
time, the cluster will be smaller than before and the weaker 
cluster heads can maintain such smaller network without any 
major difficulties.Thus, with the increment of time, this routing 
technique allows the base station to receive data from the 
weaker nodes. Also, weaker nodes can easily handle the 
clusters as the cluster also become small with reduction of the 
node energy.  
 

 
 

Fig. 4. Weakest nodes building Smaller Clusters after previous 
CH damage 

 
This algorithm will be an efficient routing algorithm where the 
node lifetime or energy will have no acute effect on the 
network and also the Base Station (BS) will be able to handle 
the received data with more care with the passage of time as 
the network clusters become smaller with time. 
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