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Abstract- Wireless sensor networks consist of number of
sensor nodes which are having sensing, computation and
wireless communication capabilities. These sensor node are
used to collect, transmit and process data in monitored area.
In WSN it is very difficult to replace the batteries, thus energy
efficient communication is important part in WSN. As we know
wireless sensor networks can work on very low power as well
as can use low cost components. Due to this attributes of
wireless sensor networks it can be used in radios with only
simple modulation methods such as ASK, OOK and FSK. In
this paper, we proposed an energy efficient communication
system for wireless sensor networks that is based on the
ternary number system encoding of data which is termed as
Ternary with Silent Symbol. In this system silent symbol
technique is used to convert data from binary2ternary. TSS
saves the energy simultaneously both at transmitter and
receiver.
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1. INTRODUCTION

Wireless sensor networks are collections of sensors
that are equipped with a radio and form a wireless network
together. Fast and easy deployment, and low maintenance cost
are main advantages of wireless sensor networks. Energy is a
scarce resource in such networks, which has a great impact on
the design of hardware and software. The easiest way to
reduce energy consumption is to turn the radio when it is not
needed.

In most existing transmission schemes not only
utilize non- zero voltage level for both 0 and 1. For the entire
duration of transmission of data they keep switched on both
transmitter and receiver. To reduce energy consumption
researches focus on the MAC layer design [5], [6], [7],
optimizing data transmission through intelligent selection of
paths. The Proposed system for WSN on average require low
cost devices and low power operations. Thus, modulation
techniques such as ASK, OOK and FSK with radios are
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usually employ in such networks. We propose a energy
efficient communication scheme for wireless sensor networks
that is based on the redundant radix based number
representation for encoding and transmitting data.
RBNSiZeComm protocol communication scheme is parallel in
concepts TSS.

Communication through Silence [6}is a new
communication scheme, includes the use of silent periods
opposite to EbT. In CtS a minimal amount of energy is used to
deliver information between sensors along with use of silence.
There are some drawbacks in CtS like exponential in
communication time. So an alternative strategy, Variable
Based Tactic Communication was design in [5], that uses a
variable coding base to control the trade —off between network
throughput and energy is saving. VarBaTac is used to
minimize the delay introduced by CtS.

1. BASIC IDEA ABOUT TSS

TSS is based on ternary number system which
encodes data for low power wireless sensor networks. TSS
gives an efficient algorithm for conversion from
binary2ternary and vice versa, it involves only addition. TSS
not only saves energy at transmitter but also at receiver. As we
know modulation techniques are several, applications
requiring in radios with only simple modulation methods such
as ASK, OOK and FSK. This proposed transceiver design uses
a hybrid modulation scheme

To address the MAC protocols along with adequate
physical layer awareness is needs for analysis of the energy-
efficiency of a communication approach. However, in this
work we do not address the issues related to MAC protocols
and make an effort to improve the energy efficiency with
physical-layer centric approach. We study the performance of
the proposed ternary TSS protocol for noisy channels with a
new transceiver design.

I11. ALGORITHM
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For binary2ternary conversion, starting from its msb
position we scan every two bits of the binary message and
convert the leftmost part of the binary message to its
equivalent ternary symbol. To do this, we replace the currently
scanned bit-pair by either a single ternary digit, and then add it
to four times the so far obtained ternary number T from all the
previous bit positions. This addition will be in ternary number
system, and the multiplying factor four is to adjust the weight
of T with respect to the currently scanned bit-pair. Since this
addition will be in ternary number system, the weight of four
be assigned to T by addition of two ternary number TO and OT.
The equivalent ternary representation of the part of the binary
message from its msb to currently scanned bit-pair will then
be obtained as TOPOTPxX.

A. Algorithm Binary to Ternary

procedure Binary2Ternary(IN bit vector B, integer n, OUT
ternary number T)
/* Initialization */
if bn—1bn—-2 = 00 then
T« 0;
end if
if bn—1bn—2 = 01 then
T« 1
end if
if bn—1bn—-2 = 10 then
T« 2;
end if
if bn—1bn—-2 = 11 then
T« 10;
end if
for i=n— 3 downto 1 step -2 do
if bibi—1 = 00 then
T« TO0 @OT;
end if
if bibi—1 = 01 then
T—TOHOT PD1;
end if
if bibi—1 = 10 then
T«—sTODOT D 2;
end if
if bibi—1 = 11 then
T—T0 POT &P 10;
end if
end for
end procedure

By using ternary to binary algorithm reconversion of
received ternary message to binary form is done. Our
proposed TSS communication strategy combines these two
strategies to derive an energy efficient communication scheme
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B. Algorithm Ternary to Binary

procedure ternary2binary(IN ternary number T, integer m,
OUT binary number B)
/* Initialization */
if tm—1 = 0 then
B « 00;
end if
if tm—1 = 1 then
B « 01;
end if
if tm—1 = 2 then
B « 10;
end if

fori=m —2to 0 step-1do
if ti =0 then

B «— B0 + 0B;

end if
ifti=1 then

B« BO0O+0B+1;
end if
if ti = 2 then

B «— B0+ 0B + 10;

end if
end for
end procedure

IV. IMPLIMENTATION

For noisy networks the hypothetical examination of
the energy savings created at the transmitter. Here, we
undertake that the channel noise is additive white gaussian
noise. We assume that the transmitter uses FSK modulation
with two frequencies -fc and fc + Af, corresponds to symbol
1 and 2, respectively and is switched off during 0’s. Here, as
shown in figure 2, we use a non-coherent detection based
receiver with a schematic structure.
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Figure 1. Representative Transmitter for TSS scheme
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Figure 2. Representative receiver for TSS scheme

As shown in fig. 1, r =s+n, ris the signal received
at the input of the receiver which consists of the transmitted
signal s and the channel noise n. This signal r is first passed
through two band pass filters, shown in fig.2.

V. APPLICATION SCENARIOS

Due to the evolution in 3G cellular telephony has
lead to many new applications, such as remote healthcare
systems. Smartphone is the choice for wireless remote
healthcare. A medical sensor is attached to the body to create
body area network. The information over the cellular network
to a central processing center is relay through smartphone.

Farms, vineyards are the Another application of
energy efficient wireless sensor networks deployed in[8]., the
collected information through sensor networks consist of
various data such as temperature, relative humidity, solar
radiation and soil composition, etc. TSS is beneficial for
farmer because it provides the saving of energy both at
transmitter and reception.
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VI. CONCLUSION

In this paper we presented TSS is a energy efficient
communication scheme which saves energy not only at
transmitter but also in receiver. The algorithm only require
addition for the conversion of binary2ternary and vice versa.
The usefulness of TSS for low power wireless sensor
networks, particularly for multihop communications.
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