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The course information as follows may be subject to change, either during the session because of unforeseen
circumstances, or following review of the course at the end of the session. Queries about the course should be
directed to the course instructor.

1. iBFE4K Course Title M8 2] 534kl Machine Learning and Neuroscience
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2. AY)EE 2 T.F2E % Department of Biomedical Engineering
Originating Department

3. REES BMEB212
Course Code

4.  HFEZES Credit Value 3

5. R Lk k151 Major Elective Courses
Course Type
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(For team teaching, please list Quanying Liu, Biomedical Engineering, Assistant Professor
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F 11930756@mail.sustech.edu.cn
9.
Tutor/TA(s), Contact Zhichao Liang, Biomedical Engineering
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The goal of this course is as following: understanding the neural basis of how brain works, such as the visual system and
motor system; learning some common mathematical models and machine learning methods, including basic parameter
estimation techniques, maximum likelihood parameter estimation and Bayesian parameter estimation, model
comparisons and the neural networks. During the course, students will form course project groups to work on some
scientific questions in neuroscience or psychology field, by using basic neuroimaging techniques and computational
models learned in the course.
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After one semester of course study, we plan to achieve the following goal:

Understanding the neural basis and mechanisms of brain.

Knowing some common mathematical models and machine learning methods.

Knowing some neuroimaging techniques, and their application in investigating the cognition and behaviour.
Forming course project groups, in order to work on specific scientific questions on cognition and behaviour,
including searching/reading relevant literature, designing some experiments, presenting some computational
models and data processing pipeline, and proposing some possible hypotheses, and finally writing a course
report.

5. Presenting the research results in a project presentation.
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Course Contents (in Parts/Chapters/Sections/Weeks. Please notify name of instructor for course section(s), if
this is a team teaching or module course.)
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Section 1 AR VAT NS ERR A (3 220D
MHERLE . NPT AR AT 51885 ST T A ME A4 .
Section 1 Introduction

Introduction to neuroscience, human cognition and behavior with computational model and machine learning.

Section 2 ZHUGETHEORIER (3 22D
N BIAR NS EA TR
Section 2 Basic Parameter Estimation Techniques

Introduction of basic parameter estimation techniques.

Section 3 SR AREEREBIA (3 221
FEAR RIS HUE THERAE NFIARAT AR b S -
Section 3 Application of Basic Parameter Estimation Techniques

Application of basic parameter estimation techniques in modeling human cognition and behavior.

Section 4 I KBRS H i (3 240D
FENPEEANZRL . MRS EEKPEAS T A .
Section 4 Maximum Likelihood Parameter Estimation

Introductions to probability distribution and maximum likelihood estimation.

Section 5 BRRSEAS TR (3 28D
FEAR RIS EAETHEORAE NFIARAT A R -
Section 5 Application of Maximum Likelihood Parameter Estimation

Application of Maximum Likelihood Parameter Estimation techniques in modeling human cognition and behavior.

Section 6 MRS HUAG TR (3 28
FE A I S E AT EOR .
Section 6 Bayesian Parameter Estimation

Introduction to Bayesian parameter estimation techniques.

Section 7 T ErS B TH RN (3 220D
DU S A TSR N BRARAT B A L -
Section 7 Application of Bayesian Parameter Estimation.

Application of Bayesian parameter estimation techniques in modeling human cognition and behavior.

Section 8 Z BB EER (320D
FENPRRERER
Section 8 Multilevel or Hierarchical Modeling.

Introduction to multilevel or hierarchical modeling techniques.

Section 9 ZIZEFATIIRN ] (3 220D
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Section 9 Application of Hierarchical Modeling

Application of hierarchical model techniques in modeling human cognition and behavior.

Section 10 R LG (3 220D
F B FBRY LR 1%
Section 10 Model Comparison.

Introduction to computation model comparison method.

Section 11 PR (4 220
FEN PO .
Section 11 Using Models in Psychology

Introduction to computation model and analysis in psychology.

Section 12 PRI (4 0D
FEBA PG AT [ N
Section 12 Neural Network Models

Introduction to neural network models and its application on human cognition and behavior.

Section 13 AR (4 F6)
FENPIERFAETR RAT K.
Section 13 Models in Neuroscience

Introduction of computational model in neuroscience and its application on decision-making.
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Final presentation

According to the group project in this semester, students present their research topics and communicate in class.

b R ES %% A Textbook and Supplementary Readings

Textbook
Computational Modelling of Cognition and Behavior, by Simon Farrell and Stephan Lewandowsky

Supplementary Readings
Machine Learning: A Probabilistic Perspective, by Kevin P. Murphy
Neuroscience: Exploring the Brain, by Mark F. Bear, Bear, Barry W. Connors, and Michael A. Paradiso
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Quiz

SN S 2 AR PR 2 SR
Give feedbacks of the course study
in the classroom.

PRIETH Projects 30
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Finish a team project via presentation
and help students to learn about
teamwork.
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Assignments
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Through mid-term and final revision,
help students to summarize the
whole course and their results.
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Mid-Term Test

BRI

Final Exam
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Presentation

K, FHHEAE RN AR
Help students to learn how to give
individual presentations through a
presentation test in the final exam, of
which contents will be highly related
to the course.
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Others (The
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necessary)
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This Course has been approved by the following person or committee of authority




