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Preface

Smart city is to make full use of the new generation of information technology in
various industries in the city based on the next generation of innovation in the
knowledge society of the advanced form of urban information to achieve the deep
integration of information, industrialization, and urbanization. The smart city in the
twenty-first century can make the most of big data processing technology to analyze
and mine the key information of the core system of urban operation, to make an
intelligent response to a variety of urban needs, including transportation, environ-
mental protection, public safety, and industrial and commercial activities, and to
achieve a better urban life.

A smart city often intersects with big data city, intelligent city, ecological city,
low-carbon city, and other regional development concepts, and even mixes with
intelligent environment, intelligent traffic, smart grid, and other industry informa-
tion concepts. At present, research on smart cities has different emphasis, mostly
focused on technology application discussion, network construction analysis, wis-
dom effect research, etc. The research of smart cities is still in the new stage of
vigorous development. Therefore, from the point of view of data science, the author
has completed the work based on his theoretical achievements in the field of time
series and the results of a large number of engineering experiments in smart grid,
smart traffic, and smart environment.

Under the background of smart city, the book carries on big data prediction from
three aspects of the power grid and building energy, road network traffic flow, envi-
ronmental index data, which is of great practical significance to the construction and
planning of smart city. With the help of big data prediction of power grid and build-
ing energy, it can further improve the power grid system and building energy man-
agement, the safety of power consumption, and the efficiency of energy utilization.
With the help of big data prediction of road network traffic flow, the road network
structure can be further improved, alleviate traffic congestion, and enhance the traf-
fic capacity of the road network. With the help of big data prediction of the environ-
ment, it can further improve the quality of resident life and provide a healthy and
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green living environment for residents. The prediction methods proposed of smart
cities based on big data in the book have a certain reference significance for the
planning, construction, and development of green cities and smart cities.

Changsha, China Hui Liu
August 2019
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About the Book

This book proposes theoretical methods and predictive models for large-scale data
prediction and analysis in the smart cities using artificial intelligence and big data.
At the same time, this book uses the method of case analysis to verify and analyze
the proposed model. All content is divided into four parts, totaling 10 chapters. Part
1 summarizes the research background and development status of several key issues
in smart city involved in the book and summarizes the related technologies. This
part uses the statistical analysis of the literature to expound the research hotspots
and research progress of smart cities with big data technology. It provides a theoreti-
cal basis for the study of theoretical algorithms in subsequent chapters. Part 2 uses
the cross-correlation analysis to mine and analyze the regional correlation and time-
domain variation in urban power load data. At the same time, this part uses ARIMA,
SARIMA, ARCH, and SVM to predict the urban electricity consumption and
household load consumption and constructs the framework of power load forecast-
ing under the background of big data. Part 3 analyzes the traffic flow data and the
vehicle trajectory data and establishes a traffic flow prediction model and a vehicle
trajectory prediction model, respectively. Firstly, this part starts with single data-
driven traffic flow data and establishes a deterministic prediction model and interval
prediction model for traffic flow. Then, the multi-dimensional traffic flow data
including the spatiotemporal mapping relationship is analyzed to realize the traffic
flow prediction driven by multi-dimensional data. Part 4 starts with the three aspects
of urban air quality, urban hydrological status, and urban noise and introduces the
intelligent environment prediction technology in the context of big data. The ELM
model, Bayesian model, RF algorithm, BFGS algorithm, and GRU model are used
to predict the urban environmental time series.

This book can help scientists, engineers, managers, and students engaged in arti-
ficial intelligence, big data analysis and forecasting, computational intelligence,
smart city, smart grids and energy, intelligent traffic systems, smart environment, air
pollutant controlling, and other related research fields.
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