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This course covers various important topics in mineral resource estimation, with particular focus on geostatistics,
including: traditional estimation methods; data composition; variogram definition, calculation and interpretation;
kriging and kriging variances; orebody and block modelling; grade-tonnage curve, selection and recoverability
issues; an introduction to advanced geostatistical techniques; and JORC code. A brief introduction to the Australian
mining industry will also be presented.

Learning outcomes

Upon successful completion of this course, the student will be able to: apply basic geostatistics to characterise
and model spatial variability, interpret models of spatial variability in mineral resource estimation, understand
how to estimate values of spatial variables together with the variance of the error associated with such
estimates, perform orebody modelling and block modelling, and understand how to report resources and

reserves using the JORC code.
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This course covers: the importance of the mineral industry to the national economy; uses and distribution
of minerals and trade in minerals; the efficient use of capital;the taxation of natural resources; economic
evaluation using taxation, depreciation, depletion, and discounted cashflow concepts; analysis and
management of risk;and the social and economic significance of mineral resources.

Although evaluation techniques in this course usethe mineral industry as an example, these techniques
are transferable to any engineering project commonly encountered in the field. The course teaches critical
thinking, risk assessmentand a general approach to solving engineering problems, including safety

engineering.
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The course will address four main themes related to the environment. Firstly, the causes and impact of air
pollution, and possible ways of addressing the pollution experienced by most large cities throughout the
world today.

Secondly, the causes of water contamination and its impact on the environment and on living creatures.
Thirdly, sources of renewable energy, such as solar energy and wind energy, and how energy is converted into
electrical energy.

Fourthly, the course will deal with measurement techniques, in particular the measurement of wind speed
and direction, which is essential when deciding where to build a wind farm, and also images of temperature
fields using tomographic techniques. The measurements will focus on the acquisition of data using ultrasonic

transducers.
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Fundamentals and Development of Mineral Processing is an elective course intended for sophomores who are

majoring in Mineral Processing. The goal of the course is to introduce basic knowledge and novel techniques

of mineral processing, and develop a thorough understanding of ore dressing processes. The course focuses

mainly on the following topics:

1. The importance of mineral liberation, and the principles of comminution, including a brief introduction of
JK Drop Weight Tester and JK Rotary Breakage Tester.

2. Fundamentals of gravity, magnetic, electrostatic, and forth flotation separation, including a brief
introduction of JK software simulation and analysis of mineral processing plant operations.

3. Other novel techniques developed and applied in mineral processing. Throughout the course, students are
expected to acquire knowledge relevant to both mature processes and novel techniques used in mineral

processing.
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The course illustrates a new methodology to balance the metrics of the three pillars system design, namely,
economic, environmental, and social sustainability, and how that methodology can be applied to design a
green building. The course discusses the problems involved in implementing Building Information Modeling
(BIM). Its contents include how to develop a model for sustainable development, portfolio management,
engineering decision making, metrics balancing, and the practical issues for current BIM development
worldwide. Case studies include replacement analysis of building facilities for a medical center, the ice rim
for a hockey pitch, and green skyscrapers and libraries. The course combines theory with practice and is well

regarded at the University of Alaska.
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The course explains the damage caused by earthquakes and the theory of lifeline earthquake engineering.
The East Japan earthquake is used as the key example. The course introduces the basic causes and main
features of the earthquake, especially the scope, characteristics and severity of the tsunami. Based on on the
spot research, it examines the characteristics of earthquake damage and associated lifeline engineering, and
highlights the nuclear accident at the Fukushima plant, the destruction of transmission facilities and bridges
and so on. The course considers the performance of energy-dissipated and seismically isolated technology in
Japan. Lessons are drawn from the East Japan earthquake, and current developments in disaster prevention
planning are discussed. The course combines theory with practice and has been well regarded since its

introduction at Kyoto University.
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The content of the course includes the principles and state of the art practice ofof copper metallurgy
processing. The principles will consist mainly of the thermodynamics of copper metallurgy, and several novel
smelting and converting processes, such as flash smelting, submerged tuyeresmetling, and continuous
conversion,will be discussed.Several copper refining processes, such as converting, electro-refining and
electro-winning,will be introduced. New hydrometallurgical technology for low grade complex copper ore

extraction will also be presented.
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This Introduction to Nanoscience and Nanotechnology course will provide junior undergraduate students an
opportunity to learn about the fundamentals of materials science as well as state-of-the-art material design,
synthesis and characterization methods. The course will cover a wide range of nano-scale materials science
and engineering topics including: solid state materials science, an introduction to quantum mechanics and
microelectronics, thin film fabrication and application, nanomaterials characterization and nanomaterials
design and application. The course will be taught in English and is designed to help students improve their

communication skills.
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Developing wireless nanodevices and nanosystems is of critical importance for sensing, medical science,
environmental/infrastructure monitoring, defense technology and even personal electronics. It is highly
desirable for wireless devices to be self-powered without using battery. Nanogenerators (NGs) have been
developed based on piezoelectric, trioboelectric and pyroelectric effect, aiming at building self-sufficient

power sources for mico/nano-systems. The output of the nanogenerators now is high enough to drive a
wireless sensor system and charge a battery for a cell phone.

For Wurtzite and zinc blend structures that have non-central symmetry, such as ZnO, GaN and InN, a
piezoelectric potential (piezopotential) is created in the crystal by applying a strain. Such piezopotential can
serveasa ‘gate” voltage that can effectively tune/control the charge transport across an interface/junction;
electronics fabricated based on such a mechanism is coined as piezotronics, with applications in force/pressure
triggered/controlled electronic devices, sensors, logic units and memory. By using the piezotronic effect, we
show that the optoelectronic devices fabricated using wurtzite materials can have superior performance. This
lecture will focus on the fundamental science and novel applications of piezotronics in sensors, touch pad

technology, functional devices and energy science.
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Solid-state chemistry, also sometimes referred to as materials chemistry, is the study of the synthesis,
structure, and properties of solid phase materials. This class of “solid state chemistry” focusesmainly on
chemical bonding theory, crystal structure, defect chemistry and various chemical and physical properties of
materials. The characterization technique for material structure and properties will be briefly introduced. The

class contents include the following aspects (around 2 hours each)

% Bonding - bond length/strength, MO theory 4 Atomic & Molecular structure

@ Crystal structure and symmetry @ Crystallographic & diffraction techniques
© Other materials characterisation techniques & Defects & defect chemistry

@ Electrical properties @ Optical properties
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course will focus upon the following areas:

1. Green Buildings and Building Environmental Assessment Methods

2. Indoor Air Quality

3. Building Pathology - VOCs emissions

4. Building Pathology — Toxic Moulds

5. Sustainable and Hazardous Materials
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This course introduces the fundamental and modern concepts of surface phenomena. It begins with the
introduction of fundamental surface thermodynamics. This is followed by quantitative studies of capillarity
and wetting phenomena, and the introduction of surface forces, surfactants, and particles. Each concept
will be followed by practical examples structured around a series of case studies and modern applications in
nanotechnology and biotechnology. By the end of the course, the students are expected to have mastered
fundamental concepts related to colloid and surface science, and should be able to identify and solve real-

world and simple research problems related to surface phenomena.
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Associate Professor Kamil Riha will first give a general introduction of Brno Technology University in the
Czech Republic. He will then introduce the academic research of the Image Processing and Signal Processing
laboratories, and provide outlines of the course he teaches at the university. The following are the outlines of
classes which he will teach in USTB.

1. Basic terms of digital image processing, algorithmisation, OpenCV library.

2. Intensity transformations, histogram equalization.

3. Geometric image transformations, homogenous coordinates.

4. Discreet Fourier Transform, image filtering in the frequency domain.

5.1mage processing in the spatial domain, convolution, filtering, edge detection.

6. Basics of image segmentation, automatic threshold estimation, Viola-Jones detector.

7. Pinhole camera model, parallel projection, perspective projection, translation, rotation, calibration (selective).
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The objective of this course is to introduce students to computational intelligence and adaptive systems,
and enable them to apply their knowledge to solve real-world application problems. Specifically, the course
will focus on the primary concepts, principles, and algorithms needed to understand complex systems (e.g.
adaptation, self-organization, and robustness), and also provide students with the key knowledge of how
to design self-adaptive systems that can automatically learn, accumulate knowledge over time, and adjust
actions to accomplish goals. Topics covered include concept learning, decision tree learning, neural networks,
reinforcement learning, adaptive dynamic programming, optimization and prediction, imbalanced learning,
and various critical engineering applications. Students will have the chance to demonstrate their knowledge
by implementing models in a programming environment, simulating different learning algorithms, and
exploring their applications to various engineering problems. They are also expected to enlarge their ability to
understand the latest research and prepare themselves for further advanced research or career development

in this field .
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Smartphones have become a pervasive technology as they are not only a powerful multimedia device but also
a rich sensing platform consisting of a plethora of built-in sensors with the ability to connect to the external
world through various wireless interfaces. This has led to what is called "participatory urban sensing" in which
users participate in the sensing campaign by continuously monitoring the surrounding

environment, and collecting and transmitting multi-modal data streams. For example, users may crowdsource
information and opinions about current events, thus leading to actionable inferences and decisions. This
course will give a comprehensive introduction to participatory urban sensing technology, including its unique
challenges, opportunities and applications, the energy management of mobile devices, sensing coverage
and localization, user incentives for participation, big data processing, data security, and directions for future

research.
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A recursive algorithm is an algorithm that solves a problem by (1)reducing it to an instance of the same
problem with smaller input and (2) having a part where the solution is computed directly without the
algorithm making any calls to itself. A recursion tree shows the relationship between calls to the algorithm.
Each item in the tree represents a call to the algorithm, and arecursion tree is useful for visualizing what
happens when a recurrence is iterated. It creates a diagram of the tree of recursive calls and the amount
of work done at each call. Recursion trees can be useful for gaining intuition about the closed form of a

recurrence.
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Software Defined Networking (SDN) is an emerging research area that has attracted a lot of attention from
academia, industry, and government. It is an innovation that allows us to control and program the network in such
a way as to make it responsive to networking events in a more proactive fashion, for example, to events caused
by vulnerability explorations and security breaches. SDN can help in the implementation of a moving target
mechanism for improving security in a cloud environment. This can be considered as a less intrusive alternative to
security countermeasures taken at the host level.

This lecture will introduce the basic features of SDN and cloud technologies and explain how to deploy a
secure cloud computing system based on SDN solutions. The technical areas that will be presented include: (1)
cloud computing and security issues; (2) cloud computing virtual networking systems and SDN management
architecture; and (3) dynamic and adaptive security mechanisms based on SDN-based intrusion detection and

prevention, and case studies in a mobile cloud computing environment.
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This User Interface (Ul) design introduction, process and application course aims to instruct students in the
principles, methodology and application of Ul design in real world conditions. Students will be introduced to
a brief history of design. They will learn about its importance for user experience and how to translate their
ideas in mobile applications or websites into Ul flows and graphic user interface (GUI) designs. They will gain
a basic understanding of common Ul design tools like Adobe Photoshop or lllustrator. The course will also

introduce management design and working procedures in organizations or companies of various sizes.
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This course will introduce the fundamental theory of microwave electronics, including the basic theory of
microwave physics and fundamental concepts of microwave engineering, microwave circuits, devices, and
applications.

It will provide students with opportunities to explore the most recent developments worldwide in modern
microwave circuits and devices. And students will discover the major research fields of modern microwave

electronics.
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This course will introduce the history of cryptography, its development from the ancient art of codes and
ciphers, its basic concepts and underlying mathematics, and several simple cryptosystems. It will cover basics
from number theory, abstract algebra, combinatorics, principles of counting, simple substitution ciphers,
symmetric and asymmetric ciphers, public key cryptography, and discrete logarithm problems.

It will provide students with opportunities to explore beautiful mathematics applied to real world problems,
especially the great mathematical contributions to cryptography. Through mini-course projects, students will
discover the origins of encoding and decoding as they create new codes and try to decode the encryptions of

others.
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This course will introduce the student to modern instrumental methods of chemical analysis. Included
are such topics as UV-vis, fluorescence, atomic absorption and emission spectroscopy. The principles and
applications associated with electrochemical methods of analysis and chromatographic techniques such as GC

and HPLC will also be presented.
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This course introduces the modeling methodology of operations research. The contents of the course
include: the basic principles of linear programming, decision variables, objective functions, constraints;
graphic methods; simplex methods; sensitivity analysis and duality theory. The course will include network
optimization technology and its applications. It will investigate the basic principles of waiting lines, methods
of solving problem waiting lines models, key inputs of the waiting lines, basic characteristics of the queue, and

economic analysis of waiting lines.
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The economic globalizationandinternational is to beproficient inChina. Globalization has the potential for
enormous gains but is also associated with serious risks. The gains are related to international commerce
where the industrial countries dominate, while the risks involve the global environment and greenhouse gas
emissions.

This course is to raise the student's international trade’ s professional ability from various fieldssuch as
listening, speaking, reading and writing. The purpose of the course to makestudent understand principle
knowledge on international trade of western developed countries,and to carry on the daily communication
of financial transaction as well as theprofessional term with correct English, In this case, it is be beneficial
to students to strengthen employment in financial department, especially the competitiveness in

theinternational trade.
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The international financial process requires employees not only to understand business, but also to be familiar
with mathematics and statistics, and to be proficient in specialized financial English. This course adopts
teaching in English in order to introduce professional financial knowledge systematically. Its content includes
currency and banking, interest rates and credit, monetary policy, international settlement, mathematics and
statistics, etc.

The course is designed to raise students’ professional financial ability. It will seek to enable students to
understand the principles of finance in developed western countries, and to carry out financial transactions
on a daily basis using correct English. It is designed to be of benefit to students seeking employment in

international financial markets at the most competitive levels.
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In 2014, in order to manage business in a small firm or as part of a large private or public organization, new ideas
and methods are required for sustainable development, the efficient use of resources, providing and receiving vital
information, and surviving in a public environment that is educated and astute.

This course selects the best economic management strategies evolved over the past 200 years, analyzes
problems that have emerged as national economies have developed in a globalized financial environment,
critiques case studies of successful and failed businesses (e.g. Apple and Enron) and builds on lessons learned.
Firms, small, medium and large, and governments from county to national level, and also international
organizations, are all interdependent in the trading of goods, services and information. New management
approaches can lead to efficiently interconnected markets benefiting all those involved.

The course demonstrates key principles and practical facets of business management, challenging students by
getting them to role play as managers, staff, consumers and suppliers, and also to act as regulators in order to
gain an understanding of how public and private interests interact. China is entering the global market, and
managers at all levels, even those in relatively isolated inland businesses, need to understand and learn how

to react to and exploit global trends.
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This course focuses upon social work on the ground, examining cases in both Scotland and the UK. The actual
conduct of social work is carried out in three ways, through case studies, group work and community service.
The course will cover the design of typical work situations, social work professional communication skills ,and
knowledge of humanbehavior in each specific case. It will train students in relevant skills and enable them to

gain an overall perspective of the way social work operates.
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This course offers an introduction to Social Policy from a comparative and global perspective. Social policies
are often regarded as public policies that aim at increasing the welfare and wellbeing of a nation’s citizens.
The course addresses the nature of social policy and how it has been developed in recent centuries. It will also
discuss current issues and challenges.

Special attention will be given to transnational social policy, such as the diffusion of European Union’s social

policy agenda, and also to a comparative analysis between west (Europe) and east (Asia).
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As concern for the environment grows, there is a corresponding trend to incorporate sustainability into
engineering education. Materials and the Environment addresses this growing concern using the well-
established text book of Michael F. Ashby.The course is devoted exclusively to the environmental aspects of
materials. With in-depth coverage of such topics as resource consumption and its drivers, material lifecycle,
eco-informed material selection, legislative issues, and renewable materials and sustainability, thecourseand
text book will appeal not only to instructors and students of materials science and associated courses, but also
to professional materials engineers and product designers who now, more than ever before, need to consider

the environmental implications of materials in their designs.
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This course assumes a basic knowledge of German and is aimed at improving the language skills of students
in their second year. It combines language practice with theoretical knowledge in order to generate more
professional language learning.

The course will also introduce German history, the political system, the educational system and many other
aspects in order to widen students’ horizons and improve their language skills.

The relationship between the economy and the environment and intercultural communication will be
discussed, and issues that have arisen in recent years will command significant attention. The course will
particularly focus upon the European Union and seek to provide a better understanding of the relationship

between Germany and the EU.
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This course investigates various contradictions in modern Japanese societyfrom the perspective of modern
literature. Based on an analysis ofAkutagawaRyunosuke's novels Nose, Rashomon, Shanghai Travels and other
works producedover a century ago, it reveals all kinds of contradictions which still exist in Japantoday. The
course will be delivered in the form of textual analysis, comparison between the original works and the films

adapted from them, and comparison between the novels and modern comics.
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Professor P. M. Boley is invited to offer “AP US History Since WWI” to our sophomores. The major objective is
to teach a content-based course so as to enhance the students’ comprehensive knowledge of the US as well
as their English competence, with special emphasis on the three types of AP style essays, the average score of
which will be the students’ final grade of this course. It is also hoped that, with the course conducted the way
American teachers have been doing with their students, we will be more familiar with CBI so that more of our

courses will be offered this way in the near future.
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