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 The wireless sensor nodes play a major role in industrial applications. The restricted 

power and transmission ability of sensor nodes makes it important for designing a 

routing protocol for wireless sensor nodes which allows transmission of sensed 

information to the destination successfully. A power stabilized routing method based on 
onward aware factor is proposed where the successive jumps to node is chosen in 

accordance to the awareness of link power and onward power density. Here the 

experiments is made by comparing the results with LEACH and EEUC which stabilizes 
the power utilization, extending the lifetime of the network and assures good quality of 

service. 
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INTRODUCTION 

 

 The wireless sensor networks are self 

configuring wireless network system comprising of 

numerous micro sensors possessing energy 

constraints (Barabási, A.L., 2009; Zhang, D.G. and 

X. D. Zhang, 2012). It is to be noted that these 

networks are widely used as a channel by the 

environment and the data to communicate among 

themselves (Heinzelman, W.B., 2002; Samaras, I.K. 

and G.D. Hassapis, 2013; Zhang, D.G., 2012; Zhang, 

D.G., 2006). The main advantage of these sensor 

networks is the capability of each and every sensor to 

act both as router and sensor as addition to the 

operational capability, storage ability, capability to 

communicate and energy supplies are restricted. 

These terms should be focused while constructing the 

networks, procedures for routing algorithms and 

mainly the adaptations of these terms into large scale 

wireless communication systems (Chen, Q.J., 2009; 

Zhang, D.G. and X. J. Kang, 2012; Ruela, A.S., 

2009; Aweya, J. 2013). Additional terms like energy 

consumption equilibrium, sustaining coverage and 

connectivity are also focused while constructing 

topology for these networks and route planning 

(Cheng, C.T., 2011; Zhang, H.B.and H. Shen, 2010). 

Numerous real time networks independent of the 

functions they perform, extent unites into a single 

structure which is impractical for complex networks 

(Vural, S. and E. Ekici, 2010; Martins, F.V.C. and 

E.G. Garrano, 2011). The wireless sensor networks 

possess a number of nodes and clusters wherein the 

significant nodes have many connections as 

compared to general nodes. These networks can be 

analyzed over real time environments for example 

networks used in airports (Barrat, A., 2004; Zhang, 

D.G. and X. J. Kang, 2012).  

 The data flow between the nodes within these 

networks is not distributed evenly due to the 

presence of nodes at different places. The study is 

performed for wireless sensor networks for a large 

scale process which makes use of fixed data 

collections and detection of events for applications 

used over industries. The distribution of energy is 

achieved through stability routing. The analysis is 

made for distribution of information for which area 

for onward communication, onward energy along 

with onward aware factor with relation weight were 

computed. A new energy stability protocol for 

routing based on onward aware factor is proposed for 

stabilizing the energy utilization and to maximize the 

network lifetime. 

 

Allied Works: 

 The most important hierarchical routing 

algorithm in wireless sensor networks is LEACH 

protocol. Here the nodes arrange themselves in an 

ordered fashion into a limited groups wherein the 

protocol are separated into groups during the 

organization of groups and a standard state where the 

information are transferred between the nodes to the 

group leader and finally to the destination (Zhang, 
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D.G. and X. D. Zhang, 2012; Heinzelman, W.B., 

2002). Initially every node selects a number between 

0 and 1 randomly. In case if these number is 

minimum than a fixed value F(n), the node advertises 

itself as the group leader. The other nodes within the 

group select a group leader with maximum signal 

power and combines with that group and the group 

leader collects information from all other nodes and 

communicates that information to the destination 

(Samaras, I.K. and G.D. Hassapis, 2013; Zhang, 

D.G., 2006; Chen, Q.J., 2009). The fixed value is 

calculated by, 
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 Here, CGp is the percentage of group leaders for 

all other nodes within the sensors, Nr is the present 

round number and NGL is set of nodes that are not a 

group leader. During a fixed state the information is 

communicated from the nodes to the group leader 

and to the destination. At the end of each round a 

new leader for the group will be selected by this way 

the weight of energy of being a group leader is 

segregated among the nodes. 

 The irregular grouping protocol EEUC holds 

random group leaders which makes use of irregular 

competitive varieties for building groups of irregular 

dimensions .  
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 Here, Md and Cd are the maximum and minimum 

distance between the destination and nodes S(ni, 

Destination) is the space between ni and destination. 

C
0
 is the maximum competitive varieties where the 

value of C lies in between 0 and 1. Thus the groups 

that appear closer to the destination can save energy 

during communication between the groups.  

 

Power Network Model: 

 The model is a four step process as follows 

(Barabási, A. L. and R. Albert, 1999). 

 

a) Network Model: 

 After the construction of the network it contains 

nodes ni and few boundaries (b = b0) where b is the 

power during initialization and parameter to denote 

boundary b is b0. 

 

b) Network Topology Expansion: 

 At the end of each and every step new node ni 

with Cn boundaries (b = b0) combines with the 

current network. 

 

c) Favorite Connection: 

 The current nodes gets connected to the favorite 

boundaries in step 2 with a chance Cni 


 ni+1 as 

follows, 
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 Here, ni 


 ni+1 represents node i to i+1 and bi 

represents the sum of power at the boundaries in 

connection to it, 
 


)(isy xyi bb

where bxy is the 

power node x and node y and Si is the set of 

surrounding nodes. The boundary power remains the 

same. 

 

d) Reserving Power and Potency: 

 The inclusion of boundaries (ni, ni+1) not only 

influence the potency of n i+1 but also alters the 

power between n i+1 and its surrounding nodes 

xyxyxy bbb                                          (4) 
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 δ denotes either the increase is positive or 

negative. After revision the steps b  d is repeated 

until the process is completed. For imaginary 

purpose consider b0 = 1during p  ∞, the allotment 

of boundary power is, 
bbC ~)(                                                         (6) 

 The allotment of potency to nodes is, 

 
SPC ~)(                                                        (7) 

 The node has the capability to connect to any 

individual group of nodes rather to any node within 

the network since the nodes are chosen from the 

current nodes where its favorite connection chances 

is defined as, 
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 Where, b(b≤ni) nodes from the current network 

as current world for fresh sensor nodes with 

boundaries b and time as t. In this model b current 

nodes are chosen from the whole network for 

combining it with a fresh node ni which is hard to 

implement in wireless sensor networks. It is analyzed 

that ni can only be attached to the sensors within a 

particular range. 

 

Onward Responsive Factor Based Power Stability 

Routing Protocol: 

 The analysis is made for distribution of 

information for which area for onward 

communication, onward energy along with onward 

aware factor with relation weight were computed. A 

new energy stability protocol for routing based on 

onward aware factor is proposed for stabilizing the 
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energy utilization and to maximize the network 

lifetime. 

 Consider the sensor networks are dispersed 

arbitrarily into a sensing field of rectangular shape 

where the information is communicated to the group 

leader then finally to the destination. The detailed 

description is as follows. 

a) The sensor nodes are identical possessing limited 

computation abilities for communication and to 

accumulate information. Let S = (S1, S2, …., Sn) 

denotes the set of nodes and ni defines the number of 

nodes in total where i = 1, 2, 3, …., n. Here i denote 

the nodes. 

b) The power of the sensor node is restricted and the 

preliminary power is denoted as P0. The node expires 

very soon after the power exhausts. It is possible to 

add extra power at the destination. The position of 

the nodes and destination is not subjected to modify 

since it remains static thus retarding the node to 

attain a location based on its own locating devices. 

c) The communication power differs between the 

nodes depending upon its distance to its destination. 

It is possible for the node at the destination to 

transmit message to all other sensor nodes within the 

field. The space between the source of signal and the 

destination can be calculated based on the obtained 

signal potency. The group leader is chosen at the 

initial state since it is evolved during network 

topology expansion. Every other node is in 

connection with one another. 

 Modeling the power over free space according to 

equation (8) is the amount of power used to transmit 

a data packet to travel over a distance as, 
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 Here iP2
and nP

denotes the initial and final 

power co-efficient. The amount of power required to 

obtain the information is defined as, 
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 Where OP
is the static power required for 

transmitting information. It is to be noted that when 

the information communication space is bigger than 

the fixed value 0P
the utilization of power increases 

steadily, so the utmost communication area of the 

sensor nodes are set to 0P
. 

 The space between the ni and the destination 

S(ni, destination) is defined as, 
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 The space for communication can be prohibited 

in order to establish a network topology with 

irregular groups where n1 is the group leader and the 

group space is Ss. 
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 Where, 
  ndestinationSf i ,1 represents a 

function for S(ni, destination) and 
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 At an instant of time t the power between x and 

y is Pxy and is dented as, 
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 Here, φ and η are non – negative constants. 

 tPx and 
 tPy  represents the left over energy and 

S (x, y) represents the distance between the nodes 

and bxy is the information flow to the boundaries. 

Then the distance from ni to destination is 

represented as, 
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 Here, 
)),,((2 tndestinationSf i represents a 

diminishing function of S(ni, destination) with the 

increase in amount if time t. The volume of 

information is little during node at the boundary is 

away from the destination. 

 Depending on the time the volume of data 

increases with the increase in nodes. The boundary 

power characterizes the communication abilities. It is 

to be noted that bxy(t) is big the relation between the 

communication becomes busy so that the information 

transmission selects a link with less load initially. 

Power plays a major role for determining boundary 

power.  

 

Performance Analysis: 

 It is commonly known that the real networks are 

complex systems containing large volume of links 

and nodes. The links exists between nodes and these 

links are combined at the boundaries. On analyzing 

the power of the network, power represents the 

presence of relationship between the nodes and also 

the strength of relations. The power represents the 

correlation between the nodes. Here the power 

stabilized routing method utilizes onward awareness 

as factor. The method chooses the successive hops in 

accordance to the power between the links and 

onward power. 

 Based on the analysis Cni is calculated as 

follows, 
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 The preliminary energy of the sensor nodes is 

defined as, 

JtPtP yi 5.0)0()0(   

 The wireless sensor nodes are powered networks 

which imitates the previous forms and vibrant 

characteristics. They are widely used in safety 

monitoring systems. It provides better performance 

by analyzing the signal transmitted along with shifts 

in frequencies in order to avoid collision and offers 

security features. Figure 1 depicts the power and 

basic characteristics of these networks. The chance is 

0.5 representing the half of sensors possessing only 

one link for transmission thus forwarding the 

information to the successive nodes. The chance for a 

sensor possess large volume of surrounding nodes 

indicating the group leader as the monitoring 

authority for all the sensors and a number of 

communication relations are connected to that 

particular group leader. Figure 2 depicts the stability 

for energy slightly until it attains a standard state 

which increases steadily over time and returns back 

to origin. Figure 3 depicts the exhaustion of these 

nodes is fast and late.  

 
 

Fig. 1: Power Stability Factor.      

 
 

Fig. 2: Power States Over Time. 

 

 
 

Fig. 3: Energy Exhaustion. 

 

Conclusion: 

 A power stability routing method based onward 

awake factor was discussed. The successive jump is 

chosen in accordance to the knowledge of the power 

on the links and onward power density. Here the 

comparison is done with LEACH and EEUC and the 

experimental analysis overcomes LEACH and EEUC 

and stabilizes the power utilization, increases the 

network lifetime and assures the quality of services 

over wireless sensor networks. As addition the 

sharing of node potency, boundary power is also 

discussed. Here the chance for repeated node 

collapse are limited and promotes the harmonization 

of wireless sensor nodes. 
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