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ABSTRACT

WSN (Wireless Sensor networks) have contemporary retracted a lot of concern in the research hamlet. WSN
is a self-organized network which became a latest acquisition and processing information technology. Wireless
sensor network has a basic key that lies between RSSI and distance. Best modulation technique will enable
transmission of information over prolonged span with minimum error. Existing system is based on RSSI-AM which
produces poor performance in open environment. The location model of RSSI finds an optimum modulation
technique. The anticipated system deals with optimum technique that has high energy efficiency. Energy efficiency
is calculated in terms of BER. By varying aggregate nodes and packet size the energy expended by modulation
scheme is analyzed. Event driven simulator MATLAB is used for simulation purpose.
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1. INTRODUCTION

Wireless sensor network (WSN) is a wireless network that substitute of spatially allocated autonomy’s sensor
in order to monitor environmental conditions. A Wireless Sensor Network (WSN) is a dispersed network and it
consist a large number of distributed, self-directed, tiny, small power-driven devices called sensor nodes alias motes.
A very big amount of dispersed, small, battery-operated, embedded devices that are networked to supportively
assemble, affair, and transfer information to the users, and it has limited calculating and dispensation capabilities
which WSN naturally encompasses. Motes are the small systems, which work collectively to form the networks.
Motes are energy efficient, performs many functional wireless device. The necessities for motes in industrial
applications are widespread. A group of nodes collects the information from the environment to accomplish
particular application objectives. They make links with apiece added in different layout to get the maximum
performance. Nodes interconnect with each other using transceivers. In WSN the count of sensor nodes can be in
hundreds or even thousands.

Existing system deals with a brief analysis of RSSI modulation techniques. Wireless sensor network has a
basic key that lies between RSSI and distance. Log-normal shadowing model (LNSM), as a more ordinary
propagation model, can even be described better in the relationship between the RSSI value and distance, but the
parameter of variance in LNSM depends on experiences without self-adaptability.

According to the location seeking mechanism, the method of locating WSN can be splitted into two types:
range-based and range-free. The former is used to measure the distance among nodes or angle information, and
applies mathematical method to calculate nodes location, whose methods are often used based on TOA (Time of
Arrival), TDOA (Time Difference of Arrival), and Angle of Arrival, Received Signal Strength Indication and so on.
The occurring needn't need distance and angle information. It makes use of network connectivity and other
information to realize node.

2. PROPOSED SYSTEM

RSSI Calculation: The rudimentary standard of RSSI from the angle of mathematics is analyzed. The mathematical
relation among transmission power and its receiving power can be expressed as follows in Eq. (1). The delivery
power of wireless signal is P.; the transmission power is P;, the space among transceiver units is R and the
transmission factor is n, the transmission environment of wireless signal has great impact on the value of the
transmission factor .

Radio wave transmission loss model is analyzed using signal transmission theory model. The establishment
of signals empirical models is the comparison between position of every point and database of signal strength.
Because loss has an effect on location precision of RSSI rate greatly, it is cautious to select suitable loss model. In
general, it is moderate to choose free space transmission loss model and log normal distribution model to perform
calculation. Free space transmission loss model is as follows:

PL(d) = 32.44 + 10 nlog(d,) + 10 nlog(f) (1)

In this model, when d, is 1 meter, is pass loss of wireless transmission distance PL(d,), n is the distance

loss factor, f is the signal frequency. Log normal distribution model is as follows:
Path Loss(d) = PL(d,) + 10 nlog(d,) + Et (2)

In the model, PL(d) is the path loss of transmission distance d, PL(d,) is the pass loss, when the broadcast
space dy = 1 m, n is the attenuation coefficient of signal, the value is between 2 and 5, E is the zero-mean Gaussian
random distribution (GRD) function. The signal strength of location nodes receiving referential nodes is:

RSSI = Ps + P, + PL(d) (3)
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In Eq. (3), RSSI is the power of receiving, P is the power of node transmission, P, is the antenna gain, and
PL(A) is the path loss. To resolve the difficulty by refining algorithm to sustenance anti-interference facility and
struggling capability of mischievous attack. In the method of WSN layout, calculation of difference from multi RSSI
signals can be calculated,

RSSI; — RSSI, = (M; — 10 nlog(d;f1)) — (M, — 10 nlog(d, f>)) (4)
=—M2+10nlog(3f) (5)
1f1

When, in WSN nodes, frequency of transmission, power of transmission, antenna gain and path loss gain are
the same, the result is

RSSIy — RSSI, = 10 nlog (22) (6)
1
In the similar standard, the relationship of RSSI difference value among two nodes is obtained by using RSSI

difference value of relevant nodes to transmit signal location information.

Energy consumption: Let us assume that signals are orthogonal and the adjacent signals are separated by 2Ts. The
bandwidth of the channel is defined as:

B =M/(2 * Tstart) (7)
Therefore,
p = (2+logM)/M (8)
Energy consumed per bit at the receiver,
Er = (B * Ton—time) / Length 9)
Then the over-all energy consumption of M-FSK is given by,

b-2
Etotal =4*<1+(——1)>*Nf*X2 *ln(zp )*Z*GT*(§)+2*Pc*Ton—time+2*PY* start (10)
3. RESULTS

Figure.1(a), shows three different RSSI values d=1.5, d=3.5, d=7, is taken as message signal and it is
amplitude modulated using the carrier frequency of 250 Hz. Figure.1(a), shows a modulated form of message signal
laterally with the carrier. Figure.1(b), shows demodulated form of message signal.
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Flgure 1(a) Modulated signal (b) Demodulated signal
Figure.1(c), shows the noise measured from the demodulated signal and average noise measured from
demodulated signal is noted. The noise in dB is measured by varying time period.
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Figure.1(c). AM and its noise
RSSI-FM: Figure.2(a), spectacles three different RSSI values is taken as message signal and it is frequency
demodulated at a frequency range of Hz. Figure.2(b), at a frequency range of 250 Hz demodulated noise is measured.
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Flgure 2 (a). FM Demodulated signal (b) FM and its noise
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RSSI-PM: Figure.3(a), shows demodulated from of message signal. Figure.3(b), shows the noise which is measured
from demodulated signal. The average noise measured from demodulated phase signal is less related to other
schemes.
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Figure.3(a). PM Demodulated signal (b) PM and its noise
Table.1. Comparison of noise level

Modulation AM | FM | PM
Noise Average | 2dB | 1dB | 0.2 dB
While comparing the noises observed from all the three modulation schemes such as Amplitude Modulation,
Frequency Modulation and Phase Modulation, the noise observed in phase modulation is much lesser when related
to other modulation schemes. Though phase modulation produces less noise when compared to other modulation,
analog modulations are not suitable for present communication. So there is a necessity to compare digital modulation
schemes.
Comparison of BER of various digital modulation schemes: Figure.4, shows BER of several modulation schemes
such as ASK, FSK, PSK, QPSK AND QAM. By comparing BER of various modulation schemes the finest
modulation scheme for modulating RSSI is obtained as QPSK.
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Figure.4. Comparison of BER
Energy consumption: The figure.5, shows energy expended by varying number of nodes for different modulation
schemes. Energy consumed by each node to transmit k byte is shown. Energy consumed by QPSK modulation is

less compared to existing AM modulation because QPSK has less BER and the bandwidth required is half of the
PSK.
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Figure.5. Number of nodes Vs. Energy consumption
Figure.6, shows energy consumed by varying packet size for different modulation schemes. Energy consumed
by each node to transmit k byte is shown. The energy consumed by QPSK is minimum compared to existing AM.
The reason behind this improvement is same as above. Hence energy consumption is reduced while using the
proposed QPSK scheme.
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Figure.6. Packet size Vs. Energy consumption
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Though QPSK consumes less energy compared to existing system, for better spectral efficiency it is
important to analyze M-ary modulation techniques. In M-ary transmission, two or more bits are transmitted
simultaneously. Channel bandwidth is minimized using this class of transmission.
Senerio for M-ary Techniques: We consider a wireless sensor networks consisting of 20 sensor nodes that can
collect and transmit information to a central node. These nodes are denoted | = {l, 2, ..., 20}. Suppose that a source
node Sl send L bits of data to a destination node S5 in a deadline T seconds. The communication link between two
sensor nodes will be modeled by an additive white Gaussian noise (AWGN) channel.
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Figure.7. An example of random distributed sensors network of 100 m?
Transceiver model: The power consumed by different blocks of transmitter side be Pgac, Prit, Psyn, Pmixand Ppa. At
the receiver side, Psii, Puna, Psyn, Pmix @and Piga, Page. TO calculate the overall energy consumption both the transmitter
and the receiver blocks are considered. We assume that powers consumption of filter at the transmitter blocks and
receiver blocks are the same.
Curves plotted in Figure 8 represent the total energy over transmission time. It is clear that the total energy
increases when transmission time increases.
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Figure.8. Total energy consumption per information bit
Figure 9 shows that the total energy of an information bit over time. It is an increasing function of time.
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Figure.9. Energy consumption per information bit

4. CONCLUSION

Comparing the analog modulation schemes such as AM, FM and PM in terms of noise and concluding PM is
better in terms of noise. Then comparing BER of digital modulation schemes such as ASK, FSK, PSK, QPSK and
QAM; PSK AND QPSK provides better solution in terms of BER. QPSK provides better energy consumption. Then
using AM and QPSK modulation scheme the energy consumption is calculated by varying number of nodes and
packet size. Energy per information bit of M-FSK is calculated for better spectral efficiency.
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