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I. I NTRODUCTION

Wireless sensor networks (WSNs) are commonly used in
various ubiquitous and pervasive applications. Due to limited
power resources, the energy efficient communication proto-
cols and intelligent data dissemination techniques are needed;
otherwise, the energy resources will deplete drastically and
the network monitoring will be severely limited. The network
lifetime is defined as the number of messages that can be
received until all the nodes are in working condition. Further,
due to limited resources, the energy efficient techniques should
be adapted according to the given network conditions and
deployment environments.

II. RESEARCH

In this poster, we would like to discuss some of our ongoing
research and future research directions. In [1], EESR is pro-
posed that uses energy efficient spanning tree based multi-hop
to extend network lifetime. EESR generates a transmission
schedule that contains a collection of routing trees. In EESR,
the lowest energy node is selected to calculate its edge cost.
A node calculates its outgoing edge cost by taking the lower
energy level between sender and receiver. Next, the highest
edge cost link is chosen to forward data towards base station.
As a result, higher energy nodes calculate their edge costs
later and receive more incoming messages, which balances
the overall load among nodes. The protocol also generates
a smaller transmission schedule, which reduces receiving
energy. The base station may broadcast the entire schedule
or an individual tree to the network.

In [2], a GA-based energy-efficient hierarchical clustering
technique is proposed to increase the network life time; GA
determines the energy efficient clusters and then cluster heads
choose their associates for further improvement. However,it
is assumed that sensors are one hop away from their cluster
heads and each cluster head is also one hop away from
the base station; these assumptions may not be suitable for
homogeneous network environment where all sensor nodes
have identical energy resources.

In [3], GA is used to generate a sequence of routing paths
that maximizes the system lifetime. A set of aggregation trees
are given as an input to a GA. The GA determines appropriate
frequency for each tree so that network lifetime is maximized.

In [4], a genetic algorithm (GA) is used to create energy
efficient data aggregation trees. For a chromosome, the gene
index determines the node and the gene’s value identifies the
parent node. The single-point crossover and mutation operators

are used to create future generations. A repair function is used
to avoid invalid chromosomes, which would contain cycles
(loops). The chromosome fitness is determined by residual
energy, transmission and receive load, and the distribution of
load. The population size and the number of generations are
based on the network size.

In [5], received signal strength indicator (RSSI) is stud-
ied for various deployment environments in wireless sensor
networks. The accurate RSSI estimation can improve the
accuracy of several algorithms used in localization, mobility,
and routing. The experiments are conducted to investigate the
variation in RSSI values with respect to: a) distance between
transmitter and receiver, b) non-circular radio communication,
c) alignment of transmitter and receiver. The results show
that if non-circular radio communication model and proper
alignment techniques are incorporated, the overall energy
consumption of sensor network can be reduced by 43%.

III. F UTURE WORK

We would like to investigate energy efficient data dissem-
ination techniques for hostile and harsh environments such
as petroleum offshore facilities. The energy efficient and
intelligent data dissemination techniques for heterogeneous
networks will be investigated using a sensor network testbed.
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