
IJCST  Vol. 5, ISSue 4, oCT - DeC 2014  ISSN : 0976-8491 (Online)  |  ISSN : 2229-4333 (Print)

w w w . i j c s t . c o m 212   InternatIonal Journal of Computer SCIenCe and teChnology

Energy Conservation Technique Using Disposable 
Low Cost Mobile Relays

1B. Srinivasa Rao, 2I.S. Srinivas Rao
1,2Dept. of CSE, Chaitanya College of Engineering & Tech., Kommadhi, Visakhapatnam, AP, India

Abstract
Data-intensive WSNs is to convey all the data generated within 
an application’s lifetime to the base station despite the fact that 
sensor nodes have limited power supplies. The approach differs 
from previous work in two main aspects. First it does not need 
complex motion planning of mobile nodes so it can be executed 
on a number of low-cost mobile sensor platforms. Second we 
combine the energy consumption due to both mobility and 
wireless transmissions into a holistic optimization framework. Our 
framework consists of three main algorithms. The first algorithm 
calculates an optimal routing tree assuming no nodes can move. 
The second algorithm improves the topology of the routing tree 
by greedily adding new nodes exploiting mobility of the newly 
added nodes. The third algorithm improves the routing tree by 
relocating its nodes without changing its topology. We present 
efficient distributed implementations for each algorithm that 
require only limited localized synchronization. Because we do 
not necessarily compute an optimal topology our final routing 
tree is not necessarily optimal.
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I. Introduction
Due to the incomplete storage capacity of sensor nodes most 
data must be transmitted to the base station for archiving and 
analysis. However sensor nodes must function on limited power 
supplies such as batteries or small solar panels. Therefore a key 
challenge faced by data-intensive WSNs is to reduce the energy 
consumption of sensor nodes so that all the data generated within 
the life span of the application can be transmitted to the base 
station. We study the effect of the initial configuration on the 
final result. We evaluate different initial tree building strategies 
and propose an optimal tree construction strategy for static nodes 
with no mobility. We expand two algorithms that iteratively refine 
the configuration of mobile relays. The first improves the tree 
topology by adding new nodes. It is not certain to find the optimal 
topology. The second improves the routing tree by relocating 
nodes without changing the tree topology. It converges to the 
optimal node positions for the given topology. Our algorithms 
have efficient distributed implementations that require only limited 
localized synchronization.

II. Related Work
The network consists of mobile relay nodes along with static base 
station and data sources. Relay nodes do not transport data instead 
they move to different locations to reduce the transmission costs. 
We use the mobile relay approach in this work. Goldenberg et al. 
showed that an iterative mobility algorithm where each relay node 
moves to the midpoint of its neighbours converges on the optimal 
solution for a single routing path. However they do not account for 
the cost of moving the relay nodes. Mobile nodes make a decision 
to move only when moving is beneficial but the only position 
considered is the midpoint of neighbours. Unlike mobile base 

stations and data mules the OMRC problem believes the energy 
consumption of both mobility and transmission. Our approach 
also reposition each mobile relay only once immediately after 
deployment. Unlike previous mobile relay schemes we consider 
all possible locations as possible target locations for a mobile 
node instead of just the midpoint of its neighbours.

IV. Existing Method
Though the efficiency of mobility in energy conservation is 
established by previous studies the following key issues have 
not been collectively addressed. First the movement cost of 
mobile nodes is not accounted for in the total network energy 
consumption. Instead mobile nodes are often assumed to have 
replenished able energy supplies which are not always possible due 
to the constraints of the physical environment. Second complex 
motion planning of mobile nodes is often supposed in existing 
solutions which introduces significant design complexity and 
manufacturing costs. Mobile nodes need to frequently calculate 
optimal motion paths and change their location their orientation 
and/or speed of movement. 

V. Disadvantages
Such capabilities are typically not supported by existing low-cost 
mobile sensor platforms. Mobile nodes are often supposed to have 
consumable energy supplies which are not continuously probable 
due to the constraints of the physical environment. Complex 
motion planning of mobile nodes is often supposed in existing 
solutions which presents considerable design complexity and 
manufacturing costs. In mobile nodes need to regularly compute 
optimal motion paths and change their location their orientation 
and/or speed of movement. 

VI. Proposed Method
The approach takes benefit of the capability by assuming that we 
have a large number of mobile relay nodes. On the other hand due 
to low manufacturing cost existing mobile sensor platforms are 
typically powered by batteries and only capable of limited mobility. 
Consistent with this constraint our approach only requires one-shot 
relocation to designated positions after deployment. Compared 
with our approach existing mobility approaches typically assume 
a small number of powerful mobile nodes which does not exploit 
the availability of many low-cost mobile nodes.

VII. Advantages
The purpose of energy conservation is holistic in that the total energy 
consumed by both mobility of relays and wireless transmissions is 
minimized which is in contrast to existing mobility approaches that 
only minimize the transmission energy consumption. The trade-
off in energy consumption between mobility and transmission is 
broken by configuring the positions of mobile relays. Conduct 
extensive simulations based on realistic energy models obtained 
from existing mobile and static sensor platforms.
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VIII. Wireless Sensor Network Architecture

Fig. 1:

It contains of four main components a sensing subsystem with one 
or more sensors with related analog-to-digital converters for data 
attainment, a processing subsystem with a micro-controller and 
memory for local data processing, a radio subsystem for wireless 
data communication and a power supply unit. Dependent on the 
specific application sensor nodes may also contain additional 
components such as a location finding system to govern their 
position, a mobilizer to change their position or configuration. 
Consisting of one sink node or base station and a large number of 
sensor nodes positioned over a large geographic area or sensing 
field.

VIII. Energy Consumption
In this work, we concentrate on reducing the energy consumption 
due to transmissions and mobility. Such objective of energy 
preservation is encouraged by the fact that mobile relays act 
the same as static forwarding nodes after movement. For large 
sufficient data chunk sizes the savings in energy transmission costs 
reimburses for the energy used to move the nodes subsequent in a 
reduction in total energy disbursed. Energy Consumption Models 
Nodes consume energy through communication, calculation and 
movement, but communication and mobility energy consumption 
are the main reason of battery drainage

IX. Energy Optimization Framework
As the quantity of data transferred increases three changes occur. 
The topology may vary by adding new relay nodes, the topology 
may vary by changing where edges are used and the relay nodes 
may travel closer together. In many cases we may have limitations 
such as no mobility for firm relay nodes or we must use a static 
routing tree. These limitations affect the optimal alignment. The 
Optimal Mobile Relay Configuration issue is challenging because 
of the necessity of the solution on multiple factors like the routing 
tree topology and the amount of data moved through each link. 

X. Static Tree Construction/ Algorithm
Reliant on the route limits dictated by the application we start our 
explanation at different segments of the algorithm. In the clear 
circumstance, we initiate at the first step of creating the tree. 
When the given tree must be lightly conserved, we start with the 
relay insertion step. Finally with fixed routes we relate directly 
our tree optimization algorithm. When only optimizing energy 
consumption a shortest path plan produces an optimal routing tree 
assumed no mobility of nodes. However in some presentations 
we do not have the liberty of choosing the routes. Instead they are 
scheduled conferring to some other factors such as delay, capacity. 
We may be capable to modernize the given routes provided we 
retain the main structure of the tree. 

XI. Algorithm Used

XII. Experimental Results

Fig. 2:
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The mobility of relay nodes by computing the average static energy 
consumption ratio of TREE + INS + FO for all data chunk sizes for 
each of our three tree building strategies PB, HB and GG as shown. 
For all three initial tree strategies we see that the average static 
energy consumption ratio drops quickly as the data chunk size 
increases. For HB and GG the average static energy consumption 
ratio starts out higher than 100 percent because PB (I) the optimal 
tree for the static case is roughly 37 percent lower than HB (I) 
and GG (I) for any of our input instances. Even given this initial 
disadvantage of a poor starting tree from an energy consumption 
perspective, we see that the average static energy consumption 
ratios of HB + INS + FO and GG + INS + FO drop below 100 
percent for data chunk sizes of 12 and 15 MB respectively. As the 
data chunk size increases further, both HB + INS + FO and GG + 
INS + FO achieve average static energy consumption ratios of 75 
and 60 percent for data chunk sizes of 60 and 150 MB respectively. 
The results for PB + INS + FO are even better because we start 
with the optimal tree for the static case. Thus the average static 
energy consumption ratio for PB + INS + FO is always below 
100 percent and reaches 55 percent for 150 MB.

XIII. Conclusion
A holistic approach to minimize the total energy consumed 
by both mobility of relays and wireless transmissions. Most 
previous work ignored the energy consumed by moving mobile 
relays. When we model both sources of energy consumption, 
the optimal position of a node that receives data from one or 
multiple neighbours and transmits it to a single parent is not the 
midpoint of its neighbours; instead, it converges to this position 
as the amount of data transmitted goes to infinity. Ideally, we start 
with the optimal initial routing tree in a static environment where 
no nodes can move. However, our approach can work with less 
optimal initial configurations including one generated using only 
local information such as greedy geographic routing. Our approach 
improves the initial configuration using two iterative schemes.
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