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Preface

Artificial intelligence (AI) and machine learning have seen a remarkably fast evolution in the
past two decades. Deep learning represents the next evolution of machine learning. Google
DeepMind’s AlphaGo program and Microsoft’s automatic language translation software
demonstrate convincingly that Al technologies powered by deep learning and artificial neural
networks are able to perform certain tasks as well as, or better than, we humans can. The success
of deep learning we have witnessed is made possible by the extraordinary amount of data we
collect and consume, continued improvements in mathematical formulas of learning models, and
increasingly powerful computers. Deep learning has enabled many practical applications of
machine Learning and enriched the overall field of AI, for example, from driverless cars,
preventive healthcare, to climate change forecasting. In the field of environmental protection and
pollution monitoring, the formation of the new Ministry of Ecology and Environment of China
underscores the importance of combating challenges the society is facing for environmental and
ecological protection with natural resources exploration. The development artificial neural
networks provides new technologies and methods for researchers, engineers, and practitioners in
this field to achieve their missions.

This timely book is written by a team of seasoned senior engineers with decades of
experiences in environmental monitoring and assessment. The book is intended as a tool for
those interested in using artificial neural networks to study complex problems in
human-nature interactions within a wide range of scales, such as urban outdoor air pollution,
water resources management, hazardous waste, waste gas treatment, and ecological system
modeling.

The book’s focus is on applications of artificial neural networks theory and the use of
computing software for environmental studies. It addresses a range of topics such as statistics,
Matlab programming, signal processing and machine learning algorithms, and dynamic neural
networks that are critical to undertake practical projects in the field of environmental science and

engineering. One of the unique features of the book is that it provides six real-world case studies

iv



using artificial neural networks and other data processing and analytic tools to solve various
practical problems that environmental engineers and researchers may encounter in workplace.
Although the book’s theme is utility, it strives to respect mathematical integrity of the underlying
theory, algorithms, and implementation of artificial neural networks. This book primarily targets
readers in the general field of environmental science and engineering where readers have a basic

background in college mathematics, statistics, and programming.

Yuanwei Jin, Ph.D.

%Mwu-
Professor of Electrical Engineering, and
Chair of Department of Engineering and Aviation Sciences
University of Maryland Eastern Shore
30925 College Backbone Road
Princess Anne, MD 21853

USA
September 21, 2018
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