Foreword

It is my great honor and pleasure to write the foreword of this excellent book entitled “Digital
Controlled Environment Agriculture Engineering” . The author, Dr. Wei Fang, is an internationally
well-known professor who has been a leader in controlled environment agriculture (e.g., greenhouses
and plant factories with artificial lighting) both in academia and industry. His wide and in-depth
knowledge and experiences with positive thinking and a warm heart have been attracting numerous
people. I have known him for more than 35 years and met him probably more than 100 times at different
places since 1986, and learned many things in many aspects through conversation, oral presentations,
and papers.

Dr. Fang is a real professional in mathematics, modeling, programming, simulation, and their
applications in the design and management of controlled environment agriculture. To develop the
mechanistic mathematical models, a wide range of scientific and engineering knowledge is required
including mass (substance) and energy balance, psychrometrics of moist air, radiation spectra and their
effects on plant physiology and morphology, photosynthesis, respiration, transpiration, evaporation,
and dry matter accumulation and leaf area growth of plants.

Aunique feature of this book is that all the equations used in the models are expressed in MATLAB,
a programming and numeric computing platform used by millions of engineers, scientists, and students.
The users can enjoy the results of simulations graphically and/or in a tabular form simply by changing
the parameter values in the MATLAB models. This feature helps horticultural people to understand
the behavior of models under various conditions without fully understanding mathematical
relationships among the variables used in the models and making efforts for computer programming.
On the other hand, engineering people can save much time understanding and programming the
complicated mechanisms of plant physiology, psychrometrics of moist air, etc. As far as I know, Dr.
Fang is the best researcher in the world to write such a book because he has written many papers and
has given a series of lectures on these topics for many years. The readers can challenge to apply the
MATLAB models presented in this book to solve any issue on controlled environment agriculture.
This book is useful not only for researchers and students, but also educators, policymakers, business
people, and citizens to understand the principles, methodology, and roles of controlled environment

agriculture.

Toyoki Kozai

Honorary President of Japan Plant Factory Association
Professor Emeritus of Chiba University

January 9, 2023
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