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COURSE SPECIFICATION
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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.
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1. B4R Course Title Advanced integrated circuit design: machine learning on chip

FRBER 5 S TR A

Originating Department Department of Electrical and Electronic Engineering (EEE)

3. RRET EE334
Course Code

4. P24 Credit Value 3
5. W ik 1213 Major Elective Courses
Course Type
BRF
6. # #ZE Fall
Semester
BHRES . , .
7. FHEEXLiE English & Chinese

Teaching Language

Rib, BIEER, BTERRTER
BBEHIN. FTBZR. BRRFT A% F—HHK 104 %

X (BB, HFHBAHE|ME4. yuh3@sustc.edu.cn
fbIZREUT) H1i%: 0755-8801-8575

Instructor(s), Affiliation&
Contact
(For team teaching, please list

YU, Hao, Assoc. Prof., Department of Electrical and Electronic Engineering
Office: Room 104, Teaching Building 1

. Email: yuh3@sustc.edu.cn

all instructors) Telephone: 0755-8801-8575
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9 Fi HE4H: donglt@mail.sustc.edu.cn

Hi%: 15039586999
Tutor/TA(s), Contact
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BRI
Delivery Method
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Lectures |Tutorials
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Lab/Practical |Other (Please specify) |Total

g

Credit Hours

32 4

32 64
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Pre-requisites or Other
Academic Requirements
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Courses for which this course
is a pre-requisite

HEERBEARBENER
Cross-listing Dept.

# % B4 Course Objectives

EE202-17 ¥ s itk
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It should however also be
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This course is the elected course for undergraduate student in Microelectronics, and it
includes the basic theory, hardware implementation and application of machine learning.

suitable for non-specialists, i.e. for all those students who
ain a certain amount of relevant knowledge.

s

None
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FPGA.
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After the completion of this course, students should know the following items. (1) Familiar with the basic theory of
machine learning algorithms (2) Utilize software platforms to train and verify the machine learning algorithms and models,
including classification and clustering (3) Implement the machine learning models on hardware with embedded system or

ik % > iR Learning Outcomes
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This course is the core course for students in Microelectronics. Students will learn the basic principle of machine learning
and neural network, learn and cultivate the ability to analyse and solve the problems in the field of machine learning, and
realize the algorithms on hardware, which provide the hardware implementation in face recognition and classification. It
is essential for students to engage in research and development of artificial intelligence and integrated circuit design in
the future.
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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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8. MHAKYE: YOLO, SSD,MTCNN,FACENET
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Week 1: Introduction of machine learning

Week 2: Introduction of neural network

Week 3 to 5: Lecture on various machine learning algorithms,include CNN,RNN YOLO
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Week 6: Lecture on software and hardware platform of machine learning algorithms. Software platforms include Matlab
(matconvnet), python (tensorflow) and Lua (torch). Hardware platforms include the embedded systems and FPGA

Week 7 to 8: Mid-term quiz for students' understanding of the basic algorithms of machine learning. Students will run
some machine learning algorithms towards face detection and recognition, bio-image processing on software platforms
with provided workstations.

Week 9 to 10: Lecture on embedded system designs on the hardware platform with ARM core.

Week 11-12: Lecture on Verilog design on hardware platform

Week 13-16: Experiment of hardware implementation for machine learning algorithms. Students are required to

implement one of the algorithms on a hardware platform (embedded system). Students will do this project in groups of 2-
3. Students need to have a presentation and submit a report for evaluation of this project.

b R H e 2% %K Textbook and Supplementary Readings

<Machine Learning> by ZHOU Zhihua;

<Digital Fundamentals, Tenth Edition> by Thomas L.Floyd

PREE M5 ASSESSMENT
PETER PG B TR SERERFE L BLELT £
Type of Time % of final Penalty Notes
Assessment score
H & Attendance 10
WEERIAR 10
Class
Performance
NS 0
Quiz
PRIETH Projects 0
RN 30
Assignments
B 20
Mid-Term Test
HIRE R 30
Final Exam
AR
Final
Presentation
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Others (The
above may be
modified as
necessary)

it 7 = GRADING SYSTEM

MA. +=%%% %] Letter Grading
OB. ZZid/#] GEi/AEE) Pass/Fail Grading

EfE % #t REVIEW AND APPROVAL
AFEFRE LT TRAENB RS HGET

This Course has been approved by the following person or committee of authority




