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Abstract of Thesis

The main goal of this research was the improvement of the performances and capacities of IoT devices
and IoT networks. The first target was backscatter communication as it has attracted attention owing
to its ultra—low—power consumption ability. The same ability is expected to enhance internet of things
(IoT) technology that aims to enable many novel applications for object—to—object communication. Such
a network with a large and continuously increasing number of connected objects will benefit
significantly from resource-saving. This first work introduced a system named QuadScatter, which is a
set of algorithms that select and associate transmitters, tags and readers to enable simultaneous
backscatter transmissions and increase network capacity. Consequently, the energy consumption in the
network is

considerably lessened. The second study focused on medium access protols (MAC) and proposed mainly 2
different backscatter MAC protocols. Both proposed protocols work for half-duplex and full-duplex
transmission modes in a bistatic backscatter system. The first one, namely express backscatter MAC
(XBM), allows higher transmission rates in a bistatic backscatter network, aiming to increase network
capacity. It takes advantage of carrier signals for faster transmissions whenever they are generated.
The second protocol, reliable backscatter MAC (RBM), provides more reliability to the backscatter
transmission, especially when hidden nodes exist. It brings more reliability by introducing a two—step
separation mechanism between backscatter communication and Wi—-Fi communication to avoid hidden node
problem. In addition, both proposed MAC protocols enable simultaneous backscatter transmissions at the
MAC level by letting several tags carry their data on the same carrier signal. Another work in this
dissertation targeted power supply in IoT networks as it is crucial for satisfactory performance

Among the diverse power supply techniques, we focus on

distributed and cooperative wireless power transfer solutions. The said power supply schemes have been
designed for microwave power transfer with the ultimate goal of improving power transfer efficiency by
utilizing multiple power transfer antennas. Specifically, such solutions control the frequency and
phase of microwaves emitted from several antennas to intentionally produce useful interference between
the microwaves over each Internet of Things (IoT) device. The main disadvantage is that cooperative
and distributive system requires wired connection between the antennas. Habitually, coaxial cables are
utilized to achieve the appropriate frequency and phase control on each antenna. In practice, wired
connections always cause a large deployment and maintenance costs that are very difficult to entertain
in densely deployed networks. To mitigate the heavy expenses related to wired connections and allow
stable power supply, this paper proposes a novel cable—less system in distributed cooperative
microwave power transfer, for phase synchronization and optimization.

The last part of this dissertation includes a previous study on Cognitive radio (CR). CR has emerged
as a promising technology to solve the tremendous spectrum scarcity problem. Although CR has shown
very interesting results, it is still dealing with some drawbacks such as blocking or forced
termination events in opportunistic mode and capacity limitation in underlay mode. In this paper

dissertation aggregation is proposed for wireless mesh networks to enhance the network throughput in




underlay CR condition. In the proposed scenario, the primary user (PU) uses traditional channels
whereas the secondary user aggregates carriers in PU’ s channels for its transmission. With relatively
few aggregated carriers per channel, carrier aggregation outperforms single channel and channel
aggregation due to its higher detection probability. These results can be used to extend the already

well known properties of wireless mesh networks and their applications.
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V=g d, WBHIAOBEOX Yy VT 2Ty 3N ERT 7Y A= a T AEA. VIV TFy FART v
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