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Abstract

Recently, there are more than 9 billion things that connected in the Internet of Things (loT)
and the number is exceed more than 24 bhillion in 2020. It means that numerous data will be
generated because of increasing quickly of the number of things. An infrastructure should be
developed to manage the connected things in loT. Moreover, cloud computing will play important
role in terms of data storage and analysis for loT. Therefore, a cloud broker is considered as
an intermediary in the infrastructure for managing the connected things. The cloud broker will
find the best deal between clients and service providers. However, there are three problems
among cloud broker, clients and service providers that are the response time of the request
from clients, the energy consumption of the system and the profit of the cloud broker. The three
problems are considered as multi-objective optimization problem to
maximize the profit of the broker while minimizing the response time of the request and the
energy consumption. A multi-objective particle swarm optimization (MOPSO) is proposed to
solve the problem. MOPSO is compared with a non-dominated sorting genetic algorithm-Il (NSGA-
II) and a random search algorithm to show the performance.

Since, there are a lot of data including social media and geographic location, generated in loT.
Coupling social media with geographic location has boosted the worth of understanding the real-
world situations. Event detection aims to find more specific topic which represents real-world
event. However,identification of unusual and seemingly inconsistent patterns in
data, called outliers, is necessary. The problem is how to partition a spatio-temporal domain to
find a meaningful local outlier pattern. A k-dimensional (KD) tree partitioning is applied to divide
a spatio-temporal domain into sub-cells. The optimal partitioning problem in a spatio-temporal
domain has been proven as an NP-complete problem. Therefore, a genetic algorithm is proposed to
solve the problem.



Moreover, the smart grid is strongly related to loT technologies. It is enabled by loT to handle
big data and reduce the number of communication protocols. The micro-grid is studied because
of micro-grids are part of a larger system that makes the smart grid to become reality. The
operation management problem and pollutant emission problem are important problems for the
micro-grid system. Thus, reducing the total energy expenses and pollutant emission of micro-
grid and improving the renewable energy sources (battery energy storage) are considered
together with the operation management of the micro-grid system. A fitness-based modified
game particle swarm optimization (FMGPSO) algorithm is proposed to minimize the total costs
of operation and pollutant emissions in the microgrid and multi-microgrid system. FMGPSO is
compared with A non-dominated sorting genetic algorithm-lll (NSGA-II), a multi-objective
covariance matrix adaptation evolution strategy (MO-CMAES), and a speed-constrained multi-
objective particle swarm optimization (SMPSO) to show the performance.
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