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Abstract: - Distributed heterogeneous networks are given major attention for mobile system nowadays. These
systems co-relate all the major applications affecting the daily life. This paper explores the past research effort

in the direction of energy efficient schemes for mobile networks. Moreover,

we designed and developed a

model based on the region based approach for distributed mobile networks the. Additionally, we assessed our
model on performance based parameters. Next, the results obtained from the investigations can be helpful for
the distributed mobile networks designers. Finally, simulation explorations have been carried to validate our

proposed scheme.
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1 Introduction

Heterogeneous mobile networks become the major
field of research among researchers due to its wider
sphere affecting our daily life. The availability of
heterogeneity present in the network severely affects
the performance of any distributed mobile systems.
Energy efficient is the major factor can enhance the
lifetime of mobile applications. This depends on the
way to handle the data present in the networks.
Distributed energy efficient schemes are always
preferred in mobile networks. The region over
which these schemes are deployed also effect the
functioning of mobile systems. In this paper, we
focused on the one of the distributed energy
efficient scheme namely: Region Based Adaptive
Energy  Efficient Scheme (RBAEES). We
comprehensively evaluated this scheme and present
our investigations that surely help the distributed
mobile system designer.

The layout of this paper is described in the
following sections. Section 2 reported the related
work in distributed mobile networks. Section 3
presented our proposed adaptive energy efficient
model Section 4 highlights the detailed setup.
Section 5 describes the results and discussion of the
designated model. Finally, conclusions are made in
Section 6.
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2 Related Work in Distributed Mobile

Networks
The past research efforts in the direction of energy
efficient mobile networks are as follows.

Heinzelman et al. [1] in 2000 presented Energy-
efficient communication protocol for wireless micro
sensor networks. Manjeshwar and Agrawal [2] in
2001 proposed TEEN: a routing protocol for
enhanced efficiency in wireless sensor networks
based on mode of functioning as proactive data
collection, reactive data change and formal
classification of sensor network. Li et al. [3] in 2001
presented hierarchical power-aware routing in
sensor networks for large sensor network with
online power aware routing. Heinzelman et al. [4]
in 2002 proposed application-specific protocol
architecture for wireless micro sensor networks.
Lindsey and Raghavendra [5] in 2002 presented
PEGASIS: power-efficient gathering in sensor
information ~ systems  focused on  energy
consumption issue. Manjeshwar and Agrawal [6] in
2002 presented APTEEN: A hybrid protocol for
efficient routing and comprehensive information
retrieval in wireless sensor networks. Karaki et
al.[7] in 2004 proposed data aggregation in wireless
sensor networks-exact and approximate algorithms.
Luo et al. [8] in 2005 proposed TTDD: Two-tier
data dissemination in large-scale wireless sensor
networks. Muruganathan et al. [9] in 2005 presented
a centralized energy-efficient routing protocol for
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wireless sensor networks. Yuan et al. [10] in 2006
presented virtual MIMO-based cross-layer design
for wireless sensor networks by using cross layer
design a communication protocol to improve energy
efficiency, reliability and end-to-end delay. Qing et
al. [11] in 2006 proposed design of a distributed
energy-efficient clustering algorithm for
heterogeneous  wireless sensor networks for
reducing energy consumption, increasing scalability
and network lifetime. Wu et al. [12] in 2007
presented energy efficient sleep/wake scheduling for
multi-hop sensor networks for low duty cycle sensor
node sleep/wake scheduling with effect of
synchronization error is proposed. Sharma et al. [13]
in 2008 proposed GBDD: Grid based data
dissemination in wireless sensor networks for data
dissemination as a big challenge. Kandris et al. [14]
in 2009 proposed power conservation through
energy efficient routing in wireless sensor networks
where, energy is taken as a major concern and
during communication it is more sensitive. Elbhiri et
al. [15] in 2010 proposed distributed energy-
efficient clustering (DDEEC) for heterogeneous
wireless sensor networks. Lung et al. [16] in 2010
presented using  hierarchical  agglomerative
clustering in wireless sensor networks for the
advantage of providing scalable and resource
efficient solutions. Vinod Kumar Verma [17]
presented performance assessment of adhoc on
demand distance vector routing (AODV) routing
protocol over temperature constraints in wireless
sensor network. Verma et al. [18] terrain
investigations of adhoc on demand distance vector
routing (AODV) routing protocol over temporal
constraints in wireless sensor network. Verma et al.
[19] reported analytical event based investigations
over delphi random generator distributions for data
dissemination routing protocols in highly dense
wireless sensor networks. Verma et al. [20]
highlighted optimized battery models estimation for
static, distance vector and on-demand based routing
protocols over 802.11 enabled wireless sensor
networks. Verma et al. [21] comprehensive event
based estimation of sensor node distribution
strategies using classical flooding routing protocol
in wireless sensor networks. Verma et al. [22]
Simulative exploration of power trust and reputation
model over power node augmentation factor in
distributed peer to peer networks. By reviewing
these research efforts, it is observed that there is still
need to work in the direction of efficient scheme for
distributed heterogeneous mobile networks. The
proposed scheme energy efficient region based
scheme is described in next section.
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3. Region Based Adaptive Energy
Efficient Scheme (RBAEES) Model
RBAEES

We proposed and implemented an adaptive energy
efficient transmission scheme using mobile sink for
wireless sensor networks. We have taken 100 nodes
deployed over 100 m x 100 m area for our proposed
scheme. We calculated the aggregate transmission
energy (ETA} at the sender and transmitter side.
Next, signal to noise ratio (SNR) is calculated for
our proposed framework. We have randomly
selected the temperature in range from [-10(C)-
53(C)]. Then, we estimated RSSI-loss (dBm) for
given temperature. To estimate required transmitter
power level for given RSSI, we divided the
proposed network into three regions on basis of
RSSI-loss. We calculated the minimum value,
maximum value and average value in array. Then,
we computed the number of nodes in A region
(RSSIH), the number of nodes in B region (RSSIM)
and the number of nodes in C region (RSSIL). We
estimated RSSI and power level (Plevel) for each
node in region A, power level (Plevel) for each node
in region B and power level (Plevel) for each node
in region C. The mean value of RSSI (Threshold)
for each region is calculated. Next, we estimated
corresponding power level and defined the rounds.
To estimate required transmitter power for given
RSSI, we generated scenario for region A, for
region B and for region C. Also, we computed
power saving for A region, power saving for B
region and power saving for C region.

4 Detailed Setup

We use the MATLAB version 2010a over the
WINDOWS platform for the designing and
implementation of our proposed model. The
simulation scenario of the deployed network is
shown in figure 4.1. We used the following
parameters in our proposed model. The diameter of
sensor network 100 m, distance of base station from
the network 100 m, number of nodes 100,
probability of a node to become cluster head 10 %.
The .energy supplied to each node 0.5 J, transmitter
energy per node 0.00000005 J, receiver energy per
node 0.00000005 J, amplification energy when d is
less than d,0.000000000001 J, amplification energy
when d is greater than do 0.0000000000000013 J ,
data aggregation energy 0.000000005. Table 1
shows the parameters summarization for our
proposed scheme.
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Table 1: RBAEES parameters

Parameters Value

Nodes 100

Area 100 m x 100 m
Aggregate Transmission energy | 0.003J

(ETA)

Signal to noise ratio (SNR) 0.0203
Temperature -10(C)- 53(C)
Network Regions 3

Network Deployment Random

The simulation scenario is shown in figure 1. In the
snapshot, circle shows the number of nodes
deployed in the random manner.
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Fig. 1. Simulation Snapshot

5 Results and Discussion

We design and implemented adaptive energy
efficient scheme for wireless sensor networks. We
focused on transmission power and time factors for
our evaluations under different conditions. the
mobile sink is evaluated with respect to different
X,Y coordinate values. We set the five coordinate
values for the mobile sink namely: (i) (50,50) (ii)
(50,50) — (0,0) (iii) (0,0) — (0,100) (iv) (0,100) —
(100,100) (v) (100,100) — (100,100). We divided the
simulation scenario into three regions A,Band C. In
region A, RSSI value is high. In region B, RSSI
value is low. In region C, RSSI value is the average
of the high and low values. The value of transmitter
power shows non linear behaviour on all the X,Y
coordinate values as shown in figure 2. The
transmission power save value remains maximum at
(50,50) coordinate values then rest of the cases. This
is due to the fact that under first coordinate values, it
has to consider only one coordinate values. Other
coordinate system uses two values resulting in
higher power consumption.
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Figure 2: Transmitter power level versus time

analysis for region A

Next, we observed the power level saving for the
region B. Overall, the scenario shows higher power
consumption. We noticed that the power saving
remains higher on first coordinate value as
compared to other coordinate values. It is observed
from the figure 3 that the power consumption
depicts non linear behaviour in all the cases. As the
power saving remains higher in region B at 10 sec
for first coordinate values and lowest at the second
coordinate positions.
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Figure 3: Transmitter power level versus time
analysis for region B

Next, we observed in region C, the behaviour of five
coordinate points as shown in figure 4.. It is noticed
from the figure 4 that the fifth point coordinates
shows better behaviour that rest of the coordinate
points. We also noticed that non linearity exists
more in the region C. Specifically, second point
coordinates shows linear behaviour as compared to
the other point coordinates. There exist relation
between power saving and the time. Power saving
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reduces with respect to the time and also depending
on the sink position in the proposed model.
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Figure 4: Transmitter power level versus time
analysis for region C

Further, we observed transmitter power at (50,50)
coordinate individually as shown in figure 5. It is
observed from the figure 5.15 that the power value
remains -84.8 dBm,, -83 dBm, -85.1 dBm, -87 dBm,
-83..6 dBm, -85.1 dBm,-84.1 dBm,-84 dBm,-85.1
dBm,-85 dBm respectively. These values are
corresponding to the tine spam from 1 sec to 10 sec.
The value of transmitter power remains maximum at
2 sec and minimum at 4 sec in the proposed
framework.
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Figure 5: Transmitter power versus round analysis
first level

\Next, we observed transmitter power at (0, 0)
coordinate individually as shown in figure 6.. It is
observed from the figure 5.16 that the power value
remains -70.6 dBm,, -70.8 dBm, -69.9 dBm, -71.4
dBm, -70.5 dBm, -69 dBm, -70.3 dBm, -70.5 dBm,
-69.8 dBm, -69.5 dBm respectively. These values
are corresponding to the tine spam from 1 sec to 10
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sec. The value of transmitter power remains
maximum at 6 sec and minimum at 4 sec in the
proposed framework.
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Figure 6: Transmitter power versus round analysis
second level

Further, we observed transmitter power at (0,100)
coordinate individually as shown in figure 7. It is
)Jobserved from the figure 5.17 that the power value
remains -73 dBm,, -69.9 dBm, -70.5 dBm, -70.4
dBm, -72 dBm, -70.8 dBm, -70 dBm, -69.8 dBm, -
69.9 dBm, -70.6 dBm respectively. These values are
corresponding to the tine spam from 1 sec to 10 sec.
The value of transmitter power remains maximum at
8 sec and minimum at 1 sec in the proposed
framework.
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Figure 7: Transmitter power versus round analysis
third level

Next, we observed transmitter power at (100,100)
coordinate individually as shown in figure 8. It is
Jobserved from the figure 5.18 that the power value
remains -70.4 dBm,, -69.6 dBm, -72.1 dBm, -70.6
dBm, -71.3 dBm, -71.5 dBm, -71 dBm, -71.3 dBm,
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-72.5 dBm, -70.7 dBm respectively. These values
are corresponding to the time spam from 1 sec to 10
sec. The value of transmitter power remains
maximum at 2 sec and minimum at 9 sec in the
proposed framework.

-69.5

T T T T T
[ Transmitter power at (100,100) {

70k

-70.5

-T1r

Pt (dBm)

<715

-2

725 : : : : : : :
1 2 3 4 5 6 7 8 9 10

Rounds

Figure 8; Transmitter power versus round analysis
forth level

Further, we observed transmitter power at (100, 0)
coordinate individually as shown in figure 9. It is
)Jobserved from the figure 5.19 that the power value
remains -70 dBm,, -69 dBm, -81 dBm, -120 dBm, -
62 dBm, -63 dBm, -66 dBm, -68 dBm, -70 dBm, -
60 dBm respectively. These wvalues are
corresponding to the time spam from 1 sec to 10
sec. The value of transmitter power remains
maximum at 10 sec and minimum at 4 sec in the
proposed framework.
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Figure 9: Transmitter power versus round analysis
fifth level

In summation, we implemented and evaluated our

proposed RBAEES for wireless sensor network over
mobile sink positions at five levels,
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6. Conclusions

This paper made inclusive explorations of round
based adaptive energy efficient scheme for
distributed heterogeneous mobile networks. We
design and implemented adaptive energy efficient
scheme for wireless sensor networks. We focused
on transmission power and time factors for our
evaluations under different conditions. The mobile
sink is evaluated with respect to different X, Y
coordinate values. We focused on region
fragmentation aspect our investigations. We
observed that the transmitter power and its level
severely affected by the time and round factors. In
the future, we will work for the enhancement of our
proposed scheme for mobile networks.
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