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Machine Learning and Data Analysis

SR E: HLEY /AR
1. HBAE

Raja Sooriamurthi

FTREREAY FERAHK
o TARMEAFYEEAZTLER

® NEINAFFAFFARKEFAILNETH
® URMERBFHMA OSDHFAHE

7 ® Y3k EBlliott Dunlap Smith R EHFHKEFRS X
HAEEAF Martcia Wade HF ¥
® UNRWEZMAFXEFHRBRASNEHITR

Raja Sooriamurthi KHE & WA AR LRSI, FatLREMNE A4+
WHH B, EERE TS, Sooriamurthi WA TFRE M5, §ERAE S Z
SR 2ot RS AR, EHA A E, Raja Sooriamurthi £ FA
T AR, AR TRREE, % R EAILE S 3 S,

W TAIFT N 7k 2 4, Sooriamurthi ZFAFHEMHKE W TEMHKEG T TR LT
fp, HAPEFEREAFARE OSD) #H¥A X, Elliott Dunlap Smith A%
FZE RS R UK Martcia Wade HF X%,

Raja Sooriamurthi is a professor of Information Systems at Carnegie Mellon
University and serves as the Program Director for the Decision Analytics and Systems
program. In his teaching, he emphasizes project—-based learning to tackle the
ambiguity and complexity of information system issues while integrating various
methods. In his research, Sooriamurthi focuses on artificial intelligence and
cognitive science, particularly in areas such as case—based reasoning, knowledge

management, distributed reasoning, and machine learning.

Apart from his innovative teaching methods, Professor Sooriamurthi has received
numerous awards and accolades for his contributions to education, including the
Decision Sciences Institute (DSI) Instructional Innovation Award, the Elliott
Dunlap Smith Award for Distinguished Teaching and Educational Service, and the
Martcia Wade Teaching Award, etc
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Artificial intelligence and machine learning are increasingly applied in
educational technology and real-world decision—making. This course provides a
systematic introduction to the practical use of data analysis and machine learning.

Topics include data analysis and machine learning fundamentals, tidy data processing,
data visualization, supervised learning basics, Bayesian classification and
classifier performance evaluation, clustering, decision trees and random forests,

recommendation systems, and deep learning methods. By combining theory with hands—on
practice, students will develop the skills to apply Al techniques in educational

innovation, personalized learning analytics, and data-driven decision support.
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1. Introduction to Data Analysis and Machine Learning
2.Tidy Data

3.Visualization with the Grammar of Graphics

4. Introduction to Supervised Learning

5. Naive Bayes Classification

6.Measuring the Performance of a Classifier
7.Clustering

8.Decision Trees and Random Forests



9. Recommender Systems

10. Deep Learning
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Brain/Machine Interfaces: Artificial Intelligence, Signals, & Circuits
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Neal Bangerter joined Imperial in February 2018 as Associate Professor of
Bioengineering, where he specializes in medical imaging (with a focus on MRI),
artificial intelligence and machine learning, big data/data analytics, and signal
processing. He is also the Imperial lead of the London Collaborative Ultra-High Field
Scanner (LOCUS) project, a joint venture for ultra—high field MR imaging between



King’s College London, Imperial, University College London, and the Institute for
Cancer Research. He serves on the Future Leaders Panel for EFG Asset Management in
London as their Artificial Intelligence expert, and is affiliated with the Imperial
Artificial Intelligence Network and the Computation, Cognitive, and Clinical

Neuroimaging Laboratory.

Dr. Bangerter received a Bachelor’s degree in Physics from U.C. Berkeley, and
received his Master’s and Ph.D. degrees in Electrical Engineering from Stanford
University. He spent several years as a software developer for metrology company
Wilcox Associates prior to graduate school, and co—founded data visualization
software company Visualize. He returned to academia in 2006 as a researcher in
Stanford’ s Radiological Sciences Laboratory. His current academic interests include
the development of novel pulse sequences for magnetic resonance imaging at
ultra-high magnetic field strengths, the application of machine learning to a
variety of problems in medical imaging and healthcare, and the promises and
limitations of data, artificial intelligence, and related technologies in the

biosciences, healthcare, and other industries.

He was instrumental in setting up the U.K. Biobank Neuroimaging study (a massive
big—data health research effort), and has active research collaborations with groups
at Stanford University, Oxford, Cambridge, the Institute for Cancer Research,
University of Utah, Brigham Young University, Kings College London, and Siemens
Healthcare.
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In this course, students will be introduced to the exciting field of Brain/Machine
Interfaces and will learn how the fields of Artificial Intelligence and Machine
Learning are revolutionizing our ability to interpret signals from the brain. We
will first study the basic technologies that make interfacing the human brain with
electronic and mechanical systems possible, and will then delve into how various
artificial intelligence/machine learning and other signal processing techniques are

allowing us to interpret signals we receive from the brain. The first several



lectures will cover basic foundational concepts that the students will require to
understand the field. Topics will include an introduction to signal processing, an
in—-depth series of lectures on the basics of artificial intelligence techniques for
brain/machine interfaces, basic electronic circuits, microelectronics and
integrated circuits. Students will also learn fundamentals of the human brain and
nervous system, and how the nervous system uses electrical signals to communicate

over the sensory and motor pathways in the body.

We will then review the various technologies involved in brain/machine interfaces.
These will include lecture material and readings on the non—invasive technologies
(EEG, EMG, MEG, and imaging-based techniques), semi—invasive technologies (ECoG),
and invasive technologies (implanted electrode systems). We will focus heavily in
all of these lectures on the various artificial intelligence/machine learning and
other signal processing techniques used to analyze neurological signals of different
types. Finally, we will review the current state—of-the—art in brain/machine

interfaces, introduce the broad set of applications being explored for these

technologies.
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1. Applications of brain/machine interfaces

2. Introduction to basic signals, systems, and signal processing

3. Basic electronic circuits, microelectronics, and integrated circuits
4, Basics of the human brain and human nervous system

5. Neurological signals and Non—invasive brain/machine interfaces

6. Measuring electrical signals from the brain: electroencephalography (EEG),
magnetoencephalography (MEG)



7. Measuring electrical signals from skeletal muscle: electromyography (EMG)
8. Semi—invasive brain/machine interfaces: electrocorticography (ECoG)
9. Invasive brain/machine interfaces: implanted electrodes

10. Signal processing and machine learning techniques for biomedical signals
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Haifeng Xu is an assistant professor in the Department of Computer Science at
UChicago, where he directs the Strategic Intelligence for Machine Agents (SIGMA)
lab . He studies the economics of data and machine learning, including designing

learning algorithms for multi-agent decision making and designing markets for data



and ML algorithms. Haifeng publishes regularly at leading machine learning and
computational economics conferences, and serves as area chair or senior program

committee for premier venues such as ICML, EC, AAAI, IJCA, etc

His research has been recognized by multiple awards, including the AI2050 Early
Career fellow, IJCAI Early Career Spotlight, Google Faculty Research Award, ACM
SIGecom Dissertation Award (honorable mention), IFAAMAS Distinguished Dissertation
Award (runner-up), and multiple best paper awards; his works have been generously
supported by varied agencies including NSF, ARO, ONR, Schmidt Science, and Google
Research.
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This course focuses on the cutting - edge knowledge and core technologies of
artificial intelligence. Starting from the basics of classical machine learning,
it helps students understand the architecture and operation mechanisms of deep
neural networks, and deeply analyzes key algorithms like backpropagation and
stochastic gradient descent. Meanwhile, it systematically explains multi — agent
systems, Markov decision processes, and the application of reinforcement learning
in large language models. It also introduces the Monte Carlo tree search algorithm
and the design of language model agents. Finally, it analyzes the market algorithms
of Al platforms, enabling students to grasp the field of artificial intelligence
from both technical and market aspects.
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1. Background and Classic Machine Learning

2.Deep Neural Networks

3. Backpropagation and Stochastic Gradient Descent

4. Multi-Agent System (adversarial search + game theory)
5.Markov Decision Processes

6. Reinforcement learning and application to LLMs
7.Reasoning issue of LLMs, Chain of Thought

8.Monte Carlo Tree Search

9. Language Model Agent Design

10.Market algorithms for Al platforms

REW: (BFILE: YBRFE5LANNES W L&RBERAKIT)

Wireless Communications System Design
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Danijela Cabric is a Professor in the Department of Electrical Engineering,

University of California, Los Angeles. She gained her master degree in University



of California, Los Angeles in 2001 and her PhD in University of California, Berkeley
in 2007. Her research interests are wireless communications system design, machine
learning for wireless communications, sensing and security and performance analysis

and experiments on embedded platforms and software defined radios.

In 2020, Professor Cabric was elected a Fellow of the Institute of Electrical and
Electronics Engineers (IEEE) for her "contributions to theory and practice of
spectrum sensing and cognitive radio systems." Her academic achievements are

internationally renowned, with an astounding total citation count of 20, 000.
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The course will focus on a top—down approach to the design of wireless communication
systems to build a fundamental understanding of core physics and network layer
functions from an analytical and practical perspective. Students will learn about
digital communication and signal processing in wireless systems; Practical
detection and estimation algorithms are used in transmitter — receiver circuit
design. Modern radio design based on OFDM, spread spectrum and multi—-antenna as well
as wireless protocols and network technologies are studied. Students will also study
existing and emerging wireless systems, including 2G to 6G networks, WiFi and the
Internet of Things.
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1. Digital Communications Fundamentals: Signal Space, Transmitter and Receiver

Structure

2. Signal Processing Fundamentals for Wireless

3. Modulation and Demodulation, Estimation and Detection

4. Wireless Channel Modeling, Link Budget

5. Multicarrier Modulation (OFDM)

6. Channel Estimation, Equalization, Synchronization

7. Multiple Antenna Communications, Beamforming, Massive MIMO
8. Wireless Sensing and Localization

9. Design examples: Internet of Things, WiFi

10. Design Examples: 5G Cellular, Cognitive Radio Communications



	课程一：《人工智能：机器学习在数据分析及自然语言处理中的实际运用》
	课程二：《脑机接口的人工智能、微电子学与信号处理》
	课程三：《人工智能：大模型推理、多智能体协作与智能决策算法》
	课程四：《电子工程：物联网与无人机阵列网络通信系统设计》

