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Abstract

Resource Management
in Wireless Sensor Networks

Gwang—Hui Jeong
Dept. of Electrical and Computer Engineering
The Graduate School

Seoul National University

It is required for the deployment of Internet of things (IoT)
services to employ low—power communication technology that can
support a various kinds of traffic in wireless sensor networks
(WSNs). ZigBee has been applied to the construction of WSNs, but
it may not provide desired transmission performance mainly due to
the use of carrier sense multiple access with collision avoidance
(CSMA/CA) which is vulnerable to signal collision and hidden node
problems in large—scale WSNs. ZigBee <can save power
consumption with the use of duty—cycle frame structures
comprising active and inactive period, but it may seriously suffer
from packet loss and power waste mainly due to the use of active
period of a fixed equal size without consideration of the size of child
devices and traffic.

In this thesis, we consider the resource management to improve
packet transmission performance and to reduce power consumption
in cluster—tree structured WSNs. A parent device utilizes a portion
of its active period as exclusive resource to its child routers for
time division multiple access (TDMA) and the rest of its active

period as common resource to its child end devices for CSMA/CA.
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Each device transmits its packets including the information of the
next packet and buffer status, enabling its parent device to
adaptively allocate the resource to its child devices and its active
period as well. Moreover, the proposed scheme utilizes the
allocated resources efficiently by changing transmission and
reception role according to the priority of transmitting packets and
by entering sleep modes after recognizing the termination of
transmission and reception. Finally, the performance of the

proposed scheme is verified by computer simulation.

Keywords: wireless sensor networks, resource management,
adaptation, packet transmission, power consumption
Student Number: 2014—21675
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