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Abstract

The world has become sophisticated and man started depending upon various
things in a large part of everyday life to enhance daily way of living which
includes the most useful gadgets. These resources have made life easier, but
there is a lot of concern over the possible health risks due to these radiations.
Considering the objectives of Green Mobile Computing, this work proposes
to dynamically allocate BTS’s transmission power level according to the
requirement of number of users in a particular radio cell. The number of users
is more during the daytime when compared to night time, so the power level
can be dynamically reduced to overcome the hazardous effects of radiation. A
scheduling algorithm for switching the transmission power level at BTS, based
on the output derived from neural network, which is trained with historical
data collected from local authorities to learn the population pattern and assign
corresponding power levels. The scheduling algorithm with Artificial Neural
Network (ANN) gives reduced power consumption, low interference and
shortened radiation exposure.
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1 Introduction

Wireless technology plays major role in the field of telecommunication where
data and voice are frequently exchanged through energy content offered
by electromagnetic spectrum. Sophisticated hand on services offered by
telecommunication system has increased the number of users. Thus the base
stations deployed for managing these load acts as a major artificial source for
generating EM radiations. For the major part of the world, to go even a day
without coming into contact with any of these devices is impossible. However,
most people do not realize that the adverse effects of deterioration of man’s
living are caused by the electromagnetic radiations that are emitted by all these
electronic devices. Though the awareness of this fact is ignored by many, by
having a detailed study of this type of radiation and its negative impact and
its consequences for human living. The overwhelming research that has been
done on this matter provides a substantive evidence and undeniable facts that
electromagnetic radiations that has been emitted from high tech devices can be
very harmful. Harmful radiations has some other added disadvantages as the
link between these radiations and various forms of illness has been revealed
through many studies.

As the number of mobile users increased tremendously the energy level of
radiations encompassing the environment has also increased and resulted in
health hazards. So in order to overcome this, the transmitting power level
at BTS is adjusted efficiently based on the number of available user in
that environment. A scheduling algorithm accompanied by artificial neural
network can be designed for setting the appropriate power level given as
output from the neural network trained with data obtained over a period of
time. Artificial neural network (ANN) computations unlike von Neumann
model do not require separate memory or processing as it operates via the
flow of signals through the net connections termed neurons, somewhat akin
to biological networks. This artificial neural network is used in predictive
modeling, adaptive control, and applications where sufficient datasets are
available to train the neurons.Unidirectional Artificial feed forward neural
without loops is the first simple ANN which propagates data from input to
output via hidden nodes in hidden layer. Reliable wireless communication
between the network and end device is achieved using BTS. The end devices
like computer, mobile phone, and wireless networks like CDMA, Wi-Fi, and
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GSM. BTS transmit waves that serve a purpose of enabling long distance
coverage, but,at the same time pose a threat to the humankind because of its
harmful EMF content. This paper deals with dynamically switching of the
power levels of BTS according to the requirement. The network is trained
to release a power level as an output based on the number of users in that
environment. One out of three different power levels to be set for BTS, is
estimated as an output from the trained neural network by giving derived
parameters as input for analyzing the environment. The work also proposes
a scheduling algorithm which takes the output of the ANN and gives the
appropriate power level to be set at the corresponding time period.

2 Related Work

The scheduling of power levels in the telecommunication networks has been
carried out in the various perspectives. One such proposal is made for the
WiMax Medium Access Control (MAC) supporting wireless communication
utilizes high bandwidth and its QoS requirements vary based on the type of
applications employed [1]. MAC does not have a scheduling algorithm to
achieve the objective of fairness, QoS and throughput. To satisfy multidimen-
sional objective Scheduling Algorithm along with ANN and Fuzzy is used
as it addresses the above mentioned objectives simultaneously. Fairness is
achieved as a result, among the users by using the algorithm while keeping
priority intact. In addition to this, high channel using up is attained with less
computation time. Computer assisted Collaborative Work improvement in
effectively combining is considered [2] and for which routers supporting mul-
ticast traffic facility is needed. Differentiation between unicast and multicast
is not attained with queuing or scheduling. ANN is deployed in power plants
for scheduling [3] the needed power to be generated for fulfilling the demands
of consumer by prediction using the current load level automatically. Energy
reliable wireless communication system has to be designed as increase in
energy has led to increased CO2 emission. The number of users belongs to
a particular base station is low, then the base station is switched off and the
users are served by neighboring stations. Through this concept 20% [4] of
energy consumption is reduced. The drastic growth in telecommunication has
resulted in increased health hazards due to high electromagnetic pollution.As a
step towards Green Mobile Computing, proposes a model for electromagnetic
pollution index and derives the factors influencing the index in order to
manage the pollution. The formulation of electromagnetic pollution is made
through a packet of pollution (PoP) which helps to devise the methodology
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to reduce EM pollution index in [5]. ANN using back propagation learning is
designed to automate the accurate scheduling of power generation plant rating
4 × 8 MW [6] depending on the load.

3 Power Control at BTS Transceiver

Base Transceiver Station offers reliable wireless connectivity between telecom
network and device of end users. Transceiver in BTS is equipped with power
amplifier for amplifying the signals before relaying it to the antenna. The
maximum transmit power at BTS is determined by the power amplifier rating
in BTS. The load of the base station is determined by differences in maximum
and present transmission power. The transmitting power level is adjusted based
on number of users in the region sufficiently to attain required signal strength.
Strong signal strength is needed for end user away from station than the one
close to it. Suppose, for a given signal strength if quality of voice is more than
sufficient, then the strength can be reduced. Similarly, if there are less number
of users in the region than the power level can be reduced considerably. Thus
the concept of power control at BTS gives rise to advantages like reduced
power consumption, interference, and reduced radiation exposure period.
While adjusting the transmission power at BTS the carrier signal strength
to interference ratio must be considered for an acceptable power level. Base
transceiver station gives 250nW of power near 1 GHZ and 1 µW of power near
12 GHZ [7]. The power generated by BTS is usually constant in a particular
frequency band. The model proposed in the system adapts the transmitting
power level of transceiver depending on the number of users in particular
region of the day.Adapting the transceiver power level helps to reduce unnec-
essary radiations in the environment where there are only low number of users.
The amount of energy in the emitted radiation is also considerably reduced so
the ill effects due to power level can be decreased. The radiation exposure for
a long time results in some drastic effects like blood pressure, miscarriage,
depression, and DNA injury. The proposed model thus reduces the presence of
radiations rich in energy by switching the power levels. The constant radiation
exposure for the long term is thus prevented by varying the power levels of
radiations in densely populated areas. The mobile users are considerably more
in daytime when compared to night time, therefore the power level required
during the day is significantly more than the power required to cover the
users at night time. So the power level can be reduced during night time
as it is sufficient to connect with few mobile users. This has resulted in
reduced power consumption and shortened radiation exposure period. The
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conservation of power in turn will reduce the health hazards due to the effects
of energy levels in harsh EMF radiations emitted by BTS placed in densely
populated areas.

4 Neural Network Design

The artificial neural network has input where a number of users are given,
hidden for processing and output layer which gives the output power level.
The neural network [8] creates the network and train the network using input
output values. It uses mean square error and regression models for analyzing
the performance of the system. The neural network, thus maps the set of given
inputs to the set of target values. Later, the target values can be derived for
further processing. This work creates neural network [9, 10] to train with the
input being number of users and the target being power levels assigned for
different range of users. The network is initially trained with datasets having
a different range of users as input and correspondingly the target output as
power levels collected from local stations for about a week. Once the neural
network is trained with analyzed datasets, it is simulated with custom inputs to
cross check whether it is working properly. The weighted output of the neural
network is the power level, which is to be assigned at BTS for a particular
range of users.

The data about the number of users and power level required to satisfy their
QoS requirements are collected over a week from local custom base stations.
The collected data for every 24 hours is classified as day, afternoon, evening,
and night time. The number of users and their power consumption in BTS are
analyzed using the collected data. The number of users in day and evening will
be more when compared to the number of users at night time. Traffic will also
be higher during evening time. The collected dataset over a week about the
number of users, time period, and respected power consumptions are given
as input to the neural network. After training the network, its performance
is measured in terms of mean square error and regression plot as shown in
Figures 1 and 2. The power level increase in user and, when the number of
user level drops the power level can be reduced which reduces signal strength
in that environment. From the Figure 1, it is noticed that the regression value
of the plot is very close to 1, which means the error is minimized to a great
extent. The regression value is brought closer to 1 by training the Neural
Network with a bigger Dataset. The more the datasets [11] given for training
the network, the more accurate the results will be. So the number of possible
combinations of verified input and target is given to train the network.
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Figure 2 Regression plot.

The dataset given as input for training the neural network is divided into
three datasets, as training, validation and testing. The network initially uses
training datasets to create a neural mathematical model for the specified input
and target.

After creating the model using training data, the neural network uses
validation datasets to validate and correct at each step based on the evaluated
results. Finally, the test vectors [12] are used to determine the performance
of the modeled neural network by evaluating the number of errors. The mean
square error can be considerably reduced when more datasets are given for
training and the number of iterations required to converge also plays a major
role. The Figure 1 shows three different vectors and their correlation with
trained values. Figure 2 shows power level assigned to a specific range of user
in a town. For e.g. for a range of 1–49 number of users, the power level assigned
is 1. Likewise, there are power levels 2, 3, 4, 5.As the number of users increases
the power level is accordingly increased for a particular time of the day. The
neural network is now capable of giving power level based on any number of
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user given to it as input. This power level has to be allocated in the appropriate
time slot to the BTS.

5 Scheduling Algorithm for Power Switching

The scheduling algorithm is basically used to switch the power levels in BTS.
The algorithm allocates identified power level in corresponding time slots and
switches the BTS to low, medium, or high based on the input provided toANN.
The priority levels are set during day time and increased based on the mobile
users in the region due to local functions. The following is the scheduling
algorithm designed to allocate the power level.

Step 1: Get the number of users in the cell periodically as input based on some
QoS parameter.

Step 2: Create an if-else branch with conditions created by 3 time periods as
day, evening, or night. (A)

Step 3: Create a similar loop for packet size and queue length. (B)

Step 4: From the priority levels received in (A) and (B), we create a priority
index using if-else branch with three levels namely L, M, and H

Step 5: The output received is the final priority index showing one among the
three available power levels

The priority index points to the power level and packets to be sent to the queue.
The appropriate packet to be sent based on the priority index determined using
A and B. Thus the power level is determined based on number of users in the
region and BTS is switched to the respective power level for a period of time
to transmit the packets.

6 Implementation

Along with the scheduling algorithm, this paper also involves an extra
parameter known as ILONP (Importance Level of Network Provider). The
function of this variable is to combine the functions of all the network providers
to one BTS. This variable will decide the priority levels of different network
providers. Based on their ILONP values, their request for the frequency band
will be met with. This variable combines with the final priority level and gives
the decision parameter to the BTS as to whether it should serve the request or
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not. Once the Neural Network is trained and simulated, the model is saved as
a network. This model releases an output file whenever it is fed with an input.
The error rate for a neural network cannot be more than 0.1. And with this
fact, we can easily assume that once we round off the value of power level
received from the historical database, it will be the correct value for sure. This
power level is taken as Parameter 1. Along with this, three other parameters
are left to the network provider to choose from. This will help the Network
provider to bring in QoS (Quality of Service) factors at the scheduling level.

Excel file, it will be the correct value for sure. This power level is taken
as Parameter 1. Along with this, three other parameters are left to the network
provider to choose from. This will help the Network provider to bring in QoS
(Quality of Service) factors at the scheduling level.

7 Results and Discussion

For the analysis of the prototype, the models were tested with data from
the industry. The regression value came close to 0.99 which shows that the
model will give near perfect values. The Java code also functioned without
any glitches. The prototype, when fully functional, will surely save a lot of
power and hopefully save some lives by preventing harmful EMF radiations to
spread. This work models, neural network in order to predict the required sum
of power level based on the number of users at any given point of time. Back
propagation [13] based learning technique gives good result and the amount
of data given for training plays an important role. If a sufficient quantity of
data is offered to learn, then the network will provide accurate results. The
number of hidden nodes impacts the difference in the error between target
and estimated value. Also, in our case the scheduling algorithm provides a
rounding off function which eliminates the error completely and provides
a base for further expansion by providing three parameters for the network
providers to decide upon.

8 Conclusion

This work constructs soft computing based scheduling technique to resolve
any uncertainties present in the outputs which may evolve as errors in the
model and interfere with the actual purpose for which the application is
deployed. Using ANN to accomplish dynamic switching of power levels,
the level of uncertainty is computed and number of inspections were made to
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identify the correlation of output with the given input values. The proposed
scheduling algorithm along with neural network reduces the exposure time
of the constant high level radiations by switching to low powers where the
users are low in number. Hence, the signal strength in the environment and
the impact of radiations on living beings can be considerably reduced. The
sufficient signal amount provided for transmission also reduces the effect
of interference. Therefore the proposed algorithm confirms to green mobile
computing by reducing the strength of radiation in the environment through
adapting the power level.
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